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TBXASTnECY  DxPABTMSKT;  March  5^  1868. 

SrR :  I  have  the  honor  to  transmit  to  the  House  of  Representatives  the  report 
Df  J.  Ross  Browne  on  the  mineral  resources  of  the  States  and  Temtories  west  of 
tlie  Rocky  monntams. 

Very  respectfully,  your  obedient  servant, 

H.  Mcculloch, 

Secretary  qf  tlie  Treasury, 
Hon.  Schuyler  Colfax, 

Speaker  qf  the  House  qf  B^msetUatives, 
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J.  ROSS    BRlrWNE,.. 


:  HOrBBAXi  BE8ODBCE0  OF  THE  STATES  AXD  TEBBITORIES  WEST'i^ 
THE  BOOKT  HOimTAINa. 


WAsmNGTOS,  D.  C,  March  5,  ISUS. 
8lR:  In  ihc  preliminary  it'iH^il  wliicli  I  had  tbe  liuiior  to  transtnit  to  you  I!niin 
8tti  FiaiKisc<>  iu  Xovc<ni1jt'r,  18GC,  u  goni-ml  BrnnTnaiy  wou  g^vcti  of  tlio  miiHsal 
mooroes  of  the  SLit«M  and  TcrritorioH  wcot  of  the  Ilocky  monntoins.  It  win 
■ot  uttkipatt^  by  the  deparCmont  that  tho  iufunaation  rcfiiiircd  nndcr  letter  «£ 
imbnutionB  'laled  Aiigiut  2,  1SG6,  could  be  obtained  in  fntl  within  l)ie  brirf 
pflripd  iateiAimiiig  lieforc  the  next  nieetiu^r  of  Congreee;  but  it  vox  Loped  t^uHf 
nfidbut  diita  nugbt  lie  roDocted  to  fiu^iisli  a  gencrot  idea  of  the  rie«  and  ]»a>' 
me<^  tfae  mining  intvrcKt  <>u  llie  I'lU'ill(^  Hlope.  No  ollicial  documcat  in  an* 
OBMitment  ■■£  (hr  inivi'mmi']]!  ftiiliiiiii'd  itfi-imilf  infoi-uiatiou  on  thin  subit^ 
nd  it  wu  i'...asi<l<'R'.l  .k'sii:il>l.'  tli:il  ^ixH'iul  alli-ntiori  e<li<itiM  be  ^veu  lo  the  ful- 
lowin^pduin: 

1.  The  origin  of  gold  and  silver  mining  on  the  Fneific  cooat  and  present  oondi> 
tioo  of  that  interest,  as  tending  to  show  tho  progrcsB  of  BCttlemcnt  and  civilization. 

2.  Geological  formation  of  tho  great  mineral  belts  and  general  chazacterietics 
of  the  placer  diggings  and  qoortz  lodcB. 

3.  Difiercnt  systems  of  mining,  mophinery  nacd,  processes  of  reducing  tho  ores, 
percentage  of  waste,  and  net  profits. 

4.  Population  engaged  in  mining,  cxclonvely  and  in  part,  capital  and  labor 
employed,  value  of  improvements,  number  of  tuills  and  steam  en^cs  in  opera- 
tioa,  yield  of  the  mine^  average  of  dividemls,  and  losses. 

5.  Proportion  of  agricultunu  and  mineral  lands  in  each  district,  quantity  of 
voodlani^  facilities  fur  obtaining  fuel,  nimiber  and  extent  of  streams,  and  vatCY 
privileges. 

G.  Salt  beds,  deposits  of  soda  and  borax,  and  all  other  valuaUlbllteibl  depoaiU. 

7.  Altitnde,  character  of  climate,  mode  and  cost  of  living,  cottl^lU  kinds  of 
laateriol,  cost  of  labor,  &c. 

8.  Popnlotion  of  the  mining  towns,  number  of  baolu  and  baaMByaWUntlwns 
in  them,  fadlitiee  for  assaying,  melting,  and  refining  bnllion ;  ebngtm'tftm  tjie 
mme  for  transportation  and  insnrancc. 

9.  Communication  with  tho  mines  and  principal  towns,  postal  and  tt^^rapbio 
lines;  stage  routes;  cost  of  travel;  probable  h«neBtB  likely  to  refinlt  from  con- 
stnction  of  the  Patnfic  railroad  and  its  proposed  branches. 

10.  Necessity  fur  assay  olGoos  and  pnbtie  depositories;  what  flnanoial  faiuli- 
ties  may  tend  to  develop  tho  country  and  erdianoo  its  prodncts. 

11.  Copies  of  lociJ  mining  laws  and  customs  i^ulatiag  the  holding  and 
■corking  of  claims. 

13.  Number  of  ledges  opened,  number  claimed,  character  of  tho  soil  in  the 
mioing  districts,  and  its  adaptation  to  tbe  mpport  of  a  largo  population. 
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,  The  preliminai:^.i«eport,  submitted  in  answer  to  these  inqniries,  embraced  i 
information  as  ocfijci-be  obtained  within  the  brief  period  allowed  for  its  prepaiai 
Although  imperfect  in  many  respects,  it  was  received  by  the  people  of  the  Pa 
coast  as  an  ji^Jioation  of  a  growing  interest  on  the  part  of  government  in  the 
velopment  H>^^  rmx  mineral  resources.  It  was  a  soiuxx)  of  gratification  to  the  mi 
to  find  tjidt^  after  years  of  unprofitable  toil,  during  which  they  had  contrib 
largely  to*  the  national  wealth,  the  peculiar  character  of  their  occupation 
beginnipg  to  be  understood,  and  its  influence  in  promoting  settlement  and  civi 
tion.to  Jvc  better  appreciated. 

^■^"i*!^  report  which  I  now  have  the  honor  to  submit  is  the  result  of  many  y 
^oi.laljor  and  exploration.     It  contains  the  aggregated  experience  of  the  al 
sttit'isticians  and  experts  on  the  Pacific  coast.     If  there  be  any  merit  in  the  w 
•  \it  belongs  chiefly  to  my  co-laborers,  who  have  devoted  themselves  with  i 
:  '.'■  'unselfish  zeal  to  the  promotion  of  the  objects  designed  to  be  accomplished 
'•     •    this  commission.     The  fund  appropriated  by  Congress  was  insufficient  to  at 
of  compensation  adequate  to  such  labor ;  but  assistance  was  cheerfully  givei 
a  matter  of  public  benefit,  without  regard  to  personal  or  pecuniary  considerati 
When  it  is  taken  into  view  that  this  inquiry  extends  over  the  Territories  of  U 
Arizona,  Montana,  Idaho,  and  Washington,  and  the  States  of  Oregon,  Califor 
and  Nevada,  embracing  an  area  of  country  stretching  from  the  Rocky  mounts 
'_  to  the  Pacific,  and  from  Mexico  to  British  Columbia;  that  in  many  parts  of 

L  vast  mineral  range  travel  is  still  diflicult  and  expensive;  that  the  bnsinea 

I  mining  is  new  to  the  American  people,  and  the  collection  of  statistics  unsyst 

I  atized  in  this  department  of  industr}",  it  will  be  conceded  that  as  much  has  t 

\  accomplished  as  could  reasonably  be  expected. 

An  en'oneous  idea  prevails  that  the  collection  of  mining  statistics  invol 
original  explorations  and  detailed  personal  examinations  of  every  mine  throu 
out  the  vast  range  of  our  mineral  regions,  with  scientific  and  practical  de( 
jl  tions  relative  to  the  treatment  of  ores;  and  it  is  expected  l)y  some  tliat  the  in 

I  mation  obtained  shall  be  entirely  new,  and  furnish  a  complete  index  for 

f  pmrchasc,  sale  or  working  of  every  mine  in  the  country.     Apart  from  the  : 

that  such  an  investigation  would  require  the  employment  for  many  years  t 
'    •  large  scientific  force  at  great  expense,  it  would  be  difficult  even  then  to  pres 

J  statistics  which  had  not  already  been  made  public.     The  same  sources  of  in 

j  mation  are  open  to  all.     The  mining  press  of  the  country,  closely  connocteil  \ 

I  that  interest,  directly  identified  ^^^th  its  progress,  in  daily  and  familiar  com 

I  with  its  details,  makes  it  a  special  duty  to  keep  up  the  current  record  of  cost  j 

I  production,  success  and  failm-e.     There  may  bo  misstatement  or  exaggerat: 

i  but  not  more  so  on  the  part  of  the  press,  which  is  held  to  a  certain  accoui 

'  bility  by  public  sentiment,  than  on  that  of  individuals  who  may  be  prejudice! 

irresponsible.     Statements  publicly  made  and  thoroughly  criticised  are  as  lils 

to  be  correct  as  casual  examinations  made  by  persons  visiting  a  special  local 

unfamiliar  with  its  growth  and  progress,  and  compelled  after  all  to  depend  u] 

,  information  derived  from  others.     Nevertheless,  it  must  be  admitted  that  tl 

are  difficulties  in  the  way  of  absolute  accuiTicy. 

Every  miner  naturally  desires  that  his  mine  should  be  carefully  cxami: 
and  reported  upon  in  detiil,  esixjcially  if,  as  in  the  majority  of  cases,  it  bo  unj 
ductive.  Without  reflecting  that  a  mei*o  list  of  the  unproductive  mines  wo 
fill  a  volume,  the  miner  is  disposed  to  estimate  the  value  of  a  report  by  its  m 
tion  or  omission- of  that  in  which  he  is  most  interested.  However  dispose 
j  government  agent  may  be  to  meet  the  wishes  of  the  mining  community  in  \ 

respect,  it  is  ecpially  important  to  bear  in  mind  that  this  inquiry  is  not  desigi 
for  speculative  purposes  or  the  promotion  of  special  or  individual  interests.    1 
public  desire  reliable  statements,  and  herein  lies  the  difficulty — a  spirit  of 
aggeration  on  the  one  hand,  a  demand  for  facts  on  the  other.     To  afford  sa 
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faction  t4)  all  is  impossible.     I  have  therefore  relied  upon  my  own  sense  of 
fainie89,  and  endeavored  to  present  the  truth  impailially. 

That  errors  may  have  been  committed,  and  false  statements  given  by  interested 
parties,  is  probable,  but  precaution  has  been  taken  to  guard  against  them.  The 
selection  of  assistants  was  made  with  reference  to  their  integrity  and  capacity. 
Instmotions  were  given  to  them  in  detail,  enjoining  careful  scrutiny  and  verili- 
cation  of  every  statement.  The  revision  of  their  work,  under  these  precautions, 
has  occupied  more  than  four  months.  There  is  no  subject  upon  which  greater 
difference  of  opinion  exists  than  that  of  mining  statistics.  It  is  an  open  lield  in 
which  there  is  room  for  discrepancy  under  any  cxisthig  circumstances.  No  two 
persons  rate  the  protlnct  of  the  precious  metals  alike.  The  superintendent  of  a 
mine  often  famishes  information  which  when  submitted  to  the  board  of  directors 
is  pronomiced  incorrect.  Representatives  fiom  the  mining  districts  are  apt  to 
rate  l)otb  population  and  products  higher  than  persons  who  have  made  them 
special  subjects  of  inquiry,  but  whose  opportunities  for  judging  may  not  be  so 
favorable. 

A  fruitful  source  of  error  is  in  supposing  that  the  orduiaiy  channels  of  trans- 
portation cannot  be  relied  upon  as  a  clue  to  the  gross  product  of  the  mines.     It 
is  alleged  that  large  quantities  of  the  precious  metals  are  carried  away  in  the 
pockets  of  the  miners.     Even  if  this  were  so,  it  is  not  reasonable  to  suppose  that 
the  miners  continue  to  burden  themselves  with  their  treasure  after  arriving  at 
tlicir  place  of  destination.     It  must  find  its  way  into  the  mint  or  branch  mints 
for  coinage  or  the  custom-house  manifests  for  exportation.     It  cannot  be  assayed 
xritbout  paying  its  internal  revenue  tax.     The  gross  yield  of  all  the  mines  "can 
he  determined  ^vith  approximate  accuracy.     It  is  more  difficult  to  arrive  at  a 
Hibdivision,  when  it  comes  to  the  product  of  each  State  and  Temtory.     In 
!      California,  for  example,  during  the  early  days  of  placer  mining,  before  the  trans- 
I      portation  of  bullion  by  organized  companies  had  become  a  business  entitled  to 
ionli«lenco,  a  larjQfc  ])roportion  of  the  gold  deiived  from  the  mines  was  canied 
f^nt  cjf  ilio  countiy  by  private  hands.     There  was  comparatively  little  danger  of 
loss.     The  routes  to  San  Francisco  were  short,  public,  and  i)r()tecte(l  by  general 
interest.    From  t hat  point  to  New  York  the  passengers  usual ly  combined  i'or  mutual 
pruteciinn,  and  the  risk  was  inconsiderable.     It  was  not  until  the  idle  an<l  the  prof- 
liirate  began  to  obtain  an  ascendency,  the  business  of  transportation  by  express 
raure  finnly  estaVdished,  and  the  mines  more  dillicult  to  work  Aviih  proiit,  that 
the  inon.'ase  of  risks  and  reduction  of  charges  resulted  in  the  general  aban- 
'lonrnent  of  this  system.     It  doubtless  prevails  to  a  limited  extent  now,  but 
the  trans])<ntati(>n  of  Imllion  by  jjrivate  hands  in  Caliloniia  is  exceptional.     It 
probably  does  not  exceed  seven  per  cent,  in  the  aggregate,  and  this  applies  (mly 
to  the  routes  by  which  it  reaches  San  Francisco.     In  rei'ercnc(j  to  silver  it  is 
impossible  that  any  considerable  amount  can  escape  notice  in  this  wa}*.     The 
vield  of  Nevada  can  be  determined  with  more  accuraev  than  that  of  other  States. 
Silver  ]*redonii nates  in  the  mines;  and  where  gold  is  obtained  it  is  not  in  an 
uricoml»iued  form.    When  we  c<»me  to  Montana,  Idaho,  Washington,  and  Oregon 
the  iirreatest  ditlieulty  is  experienced. 

ShipineTits  of  treasnr(.*  from  Montana  and  Idaho  may  become  incorporated  with 
others  before  reaching  their  destination.  From  ^lontana  most  of  the  bidlion 
^(*o:i  east.  Tw(»  main  routes  are  open  to  examination — one  by  the  ^Missouri  river, 
iL<.'  orlier  by  Salt  Lake  City.  Indian  disturbances  and  the  insecurity  of  the 
ri»a>ls  have  during  the  past  year  almost  entirely  closed  the  latter;  so  that  the 
chief  exit  is  by  the  fi)rmer  route.  Shipments  from  Idaho  are  made  chiefly  by 
way  nf  Ponland  and  the  inland  stage  route  through  Ilumboldt  and  across  the 
Siemi  Nevada.  On  b(>th  of  these  routes  it  is  allcired  that  thev  are  liable  to 
l>ec«niie  merged  with  the  products  of  other  States  and  Tenitories.  It  has  been 
impossible  to  obtain  an  account  of  the  shijiments  from  each  agency  at  the  express 
othce  of  Wells,  Fargo  &  Co.,  at  San  Francisco.     F(»r  reasons  of  private  expe- 
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diency  they  refrain  from  giving  the  desired  information.  Wo  Lave,  however, 
the  aggi'egate  receipts  at  their  office,  and  knowing  very  nearly  what  amount  can 
fairly  be  credited  to  California,  Nevada,  and  British  Columbia,  can  draw  reason- 
able conclnsions  as  to  the  proportion  derived  from  Idaho,  Washington,  and 
Oregon.  From  the  best  inlbnnation  available  the  following  is  a  near  approxi- 
mation to  the  total  gold  and  silver  product  for  the  year  ending  Januaiy  1, 1867 : 

California $25,000,000 

Nevada 20,000,000 

Montana 12,000,000 

Idaho 6,500,000 

Washington 1,000,000 

Oregon 2,000,000 

Colorado 2,500,000 

New  Mexico 500,000 

Arizona 500,000 

70,000,000 
Add  for  bullion  derived  from  unknown  sources  within  our  States  and  Territo* 
ries,  unaccounted  for  by  assessors  and  express  companies,  &>c 5, 000, 000 

Total  product  of  the  United  States 75,000,000 

The  bullion  product  of  Washington  is  estimated  by  the  surveyor  general  at 
$1,500,000,  That  of  Oregon  is  rated  as  high  as  $2,500,000.  Intelligent  resi- 
dents of  Idaho  and  Montana  represent  that  the  figures  given  in  the  above  esti- 
mate, so  far  as  these  Territories  are  concerned,  are  entirely  too  low,  and  might 
be  doubled  without  exceeding  the  truth.  Tlie  product  of  Idaho  alone  for  tliis 
year  is  said  to  be  from  §15,000,000  to  §18,000,000.  That  of  Montana  is  esti- 
mated by  the  surveyor  general  at  §20,000,000.  Similar  exceptions  are  taken 
to  the  estimates  of  Colorado,  Now  Mexico,  and  Arizona.  As  I  have  no  grounds 
for  accepting  these  statements  beyond  the  assertion  that  most  of  the  bullion  is 
carried  away  in  the  pockets  of  the  miners,  I  am  inclined  to  rely  upon  the  returns 
of  the  assessors,  express  companies,  and  official  tables  of  export.  Admitting 
that  a  fraction  over  seven  per  cent,  may  have  escaped  notice,  although  reason- 
able allowance  is  made  for  this  in  the  estimate  of  §70,000,000,  and  that  a  con- 
siderable sum  may  be  derived  from  sources  not  enumemted,  I  feel  confident  the 
additional  allowance  of  §5,000,000  is  sufficient  to  cover  the  entire  bullion  pro- 
duct of  the  United  States  for  the  year  1867,  thus  making  the  aggregate  from 
all  sources  §75,000,000,  as  stated  in  the  i-eport  of  the  Secretary  of  the  Treasury. 

I  have  endeavored  to  obtain  returns  of  the  annual  product  of  each  State  and 
Territory  since  1848 ;  but,  for  tho  rexisons  already  stated,  and  in  the  absence  of 
reliable  statistics,  it  has  been  impossible  to  make  the  necessary  divisions  with 
more  than  approximate  accuracy.  As  nearly  as  I  can  judge  from  the  imperfect 
retiuTis  available,  the  following,  in  round  numbers,  is  not  far  from  the  total  pro- 
duct : 

California |900,000,000 

Nevada 90,000,000 

Montana 65,000,000 

Idaho 45,000,000 

Washington 10,000,000 

Oregon 20,000,000 

Colorado 25,000,000 

New  Mexico  and  Arizona • 5,000,000 

In  jewelry,  plate,  spoons,  &c.,  and  retained  for  circulation  on  Pacific  coast..  45, 000, 000 

1,205,000,000 
Add  for  amounts  buried  or  concealed  and  amounts  from  unenumerated  sources, 
and  of  which  no  account  may  have  been  taken 50,000,000 

1,255,000,000 
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TfaJs  ftatement  reqiuras  oxplanfttionu  Up  to  1855  a  considerable  portion  of 
the  gold  taken  from  Calilbniia  was  not  fnamfested.  In  1849  the  actual  yield 
vaa  fBoUbly  $10,000,000 ;  in  1850,  (135,000,000 }  in  1851,  $46,000,000 ;  in 
1852,  S60,000,000;  in  1853,  860,000,000  3  and  in  1854,  $53,000,000.  Tlie 
amoant  imacoounted  for  by  manifest  was  not  so  great  after  the  last  date.  In 
1861  Nevada  and  Idaho  commenced  adding  their  treasure  to  the  shipments,  so 
that  after  that  date  a  deduction  for  the  amounts  produced  from  these  sources 
vooDd  be  necessary,  if  the  manifest  alone  were  taken  as  a  criterion,  in  order  to 
onivo  at  the  product  of  Califomia.  • 

An  addition  should  be  made  for  the  amount  retained  for  currency,  estimated 
by  some  as  high  as  $45,000,000,  but  probably  not  exceeding  $35,000,000  or 
$40,000,000 ;  and  for  plate,  jewehy,  &c.,  of  California  gold,  say  $2,000,000, 
ud  Nevada  silver,  $3,000,000.  p 

Ineoiporated  in  these  shipments  are  the  amounts  received  from  Nevada, 
Idaho,  Oregon,  Arizona,  Washington,  and  British  Columbia;  but  these  cannot 
he  dcdncted  from  the  manifest  of  exports,  according  to  the  express  returns,  since 
the  ptoportions  are  not  accurately  known  of  the  amounts,  retained  and  shipped, 
derived  finmn  separate  sources. 

The  general  condition  of  the  mining  interest  on  the  Pacific  slope  is  encourag- 
ing.   There  have  been  fewer  individual  losses  than  during  past  years,  and  the 
yield  ni  the  mines  has  been  comparatively  steady  and  reliable. 
Flactoations  in  mining  stock  have  not  been  so  great  as  usual,  and  those  wild 
I     tad  injurious  specnhUions  whidi  have  impaired  confidence  in  this  great  interest 
^     mgiadnally  beooming  narrowed  down  to  individual  operators,  whose  influence 
IB  the  community  is  limited. 

Legitimate  mining  has  been  aa  prosperous  as  other  pursuits,  though  it  cannot 
bed^ied  that  there  are  uncertainties  attached  to  this  peculiar  buconess  which 
nndar  it  hazardous  and  require  more  than  ordinary  profits  to  make  it  remunera- 
tivo  under  the  most  favorable  circumstances.  It  may  seem  strange  in  this  view 
tliat  the  gross  product  of  bullion  has  been  gradually  diminisliing  for  Bome  years 
)iaet,  but  a  brief  reference  to  the  history  of  mining  operations  on  the  Pacific 
coast  will  explain  this  apparent  anomaly. 

The  existence  of  gold  m  Califomia  was  known  long  before  the  acquisition  of 
that  territory  by  the  United  States.  Placers  had  long  been  worked  on  a  limited 
scale  by  the  Indians ;  but  the  priests  who  had  established  the  missionarj'  settle- 
ments, knowing  that  a  dissemination  of  the  discoveries  thus  made  would  frus- 
trate their  pious  for  the  conversion  of  the  aboriginal  races,  discouraged  by  all 
means  in  their  power  the  prosecution  of  this  pui*suit,  and  in  some  instances  sup- 
presseil  it  by  force.  As  early  as  December,  1843,  however,  Manuel  Castanares, 
ft  Mexican  officer,  mode  strenuous  efforts  to  arouse  the  attention  of  the  Mexican 
go%'emment  to  the  importance  of  this  great  interest. 

It  is  not  my  purpose  to  enter  into  a  detail  of  the  events  preceding  the  dis- 
fvvery  by  Marshall  on  the  19th  of  Jonuaiy,  1848,  or  the  subsequent  excitement 
which  resulted  in  the  opening  of  the  great  i)lacer  mines,  and  the  nish  of  immigiti- 
lion  in  1849.  Reference  is  made  to  these  incidents  in  the  history  of  Califomia 
merely  to  show  the  changes  in  the  character  of  the  business.  At  first  gold  was 
easily  found,  and  required  but  little  skill  in  separating  it  from  the  loose  gravel 
or  sand  in  which  it  wjis  imbedded.  Frequently  it  lay  so  near  the  smface  in  such 
quantities  and  in  grains  of  such  form  and  size,  that  a  simple  pan  or  rocker  com- 
prised all  the  means  necessary,  with  ordinary  labor,  to  insure  extraordinary^ 
profits.  Mere  will  and  muscle  were  sufficient.  Our  people  were  inexperienced, 
hat  ingenious  in  devices  for  saving  labor,  energetic  and  industiious. 

Unskilled  as  they  were,  nearly  all  who  went  into  the  Irasiness  realized  hand- 
some profits;  and  the  reports  of  their  success  induced  a  rapid  immigration  from 
the  Atlantic  States,  South  America,  Australia,  and  other  parts  of  the  world. 
Thus  towns  were  built  up  j  a  new  and  extensive  commerce  sprang  into  existence ; 
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lands  were  cultivated  to  supply  the  miners;  roads  were  cut  through  the  difficult 
passes  of  the  mountains ;  steamboat  and  stage  lines  were  established ;  and  the 
country  from  the  western  slopes  of  the  Sierra  IS  evadps  to  the  shores  of  the  Pacific, 
for  many  hundred  miles  north  and  south,  became  suddenly  filled  with  an  indus- 
trious, intelligent  and  enterprising  population.  Even  in  those  early  days,  how- 
ever, as  the  surface  placers  receded  towards  their  sources,  time  and  money  were 
expended  in  the  rediscovery  of  inventions  which  had  been  known  to  the  old 
world  for  centuries. 

With  all  the  genius  and  enterprise  of  thC  American  people,  no  important  dis- 
covery in  the  way  of  machinery  for  mining  was  made  which  had  not  been  long 
in  use  in  South  America,  Mexico,  or  Europe.  The  same  necessities  gave  rise  to 
identical  contrivances  for  savins:  labor,  and  it  is  sufticientlv  creditable  to  our 
miners  to  say  that  without  any  knowledge  of  what  others  had  done,  they  frequently 
improved  upon  the  originals.  The  fact  demonstrates  \Qvy  clearly  that  want  of 
knowledge,  even  in  the  preliminan;'  stages  of  mining,  is  a  source  of  loss.  When 
the  precious  metals  are  easily  obtained,  and  the  profits  of  individual  labor  are 
large,  less  injury  results  from  ignorance  than  in  the  subsequent  stages  of  the 
business,  when  capital  is  required  and  the  process  of  reduction  is  more  complicated. 
Mining  differs  essentially  from  every  other  branch  of  industry.  Unlike  agricul- 
ture, there  is  but  one  crop  in  a  mine.  As  the  work  pi-ogresses  the  stock  of  mineral 
is  decreased,  and  can  never  be  replenished  by  any  human  art.  There  is  no 
opportunity  of  recovering  what  has  been  lost  or  wasted. 

The  fanner  changes  his  crop  or  his  system  of  cultivation ;  and  his  land  can  be 
improved  and  his  profits  increased  by  experience.  So  also  in  manufactures  and 
other  pursuits.  Hence  it  is  important  that  the  experience  of  mankind  should  be 
preserved  so  tliat  error  may  be  avoided. 

Comparatively  little  progress  was  made  in  vein  or  quartz  mining  prior  to  1860. 
Quartz  veins  containing  the  precious  metals  were  discovered  in  California  in  1850, 
and  for  several  years  experiments  were  made  in  working  them,  generally  with 
loss.  The  Mexicans  with  their  arastras  were  the  only  successful  quartz  miners. 
Experience  in  their  own  country  enabled  them  to  realize  fair  profits  upon  their 
labors.  Their  system  of  mining,  however,  was  too  slow  for  an  American  popu- 
lation, to  whom  large  investments  of  capital  were  of  no  consequence,  provided 
there  was  a  prospect  of  immediate  and  abundant  rctums. 

The  discovery  and  development  of  the  Comstock  lode  in  Nevada  gave  the  first 
impulse  to  this  kind  of  mining.  The  wonderful  richness  of  that  vein  attracted 
attention  at  once,  and  drew  from  all  parts  of  the  world  men  of  scientific  atUiin- 
ments.  By  the  developments  made  in  working  it,  the  principle  was  established 
that  quartz  veins  could  bo  rendered  a  profitable  som-co  of  supply  on  the  Pacific 
coast.  The  experience  thus  gained  impelled  the  adventurous  miners  of  California 
to  attempt  new  systems,  and  devote  themselves  with  greater  vigor  to  the  opening 
and  working  of  the  gold-bearing  veins  in  that  State. 

In  1860  the  product  from  this  source  in  California  did  not  exceed  $2,000,000. 
As  the  surface  diggings  gave  out,  a  resort  to  vein  mining  became  indispensable. 

The  proportion  of  bullion  now  derived  from  various  sources  inthin  the  limits 
of  the  State  is  about  as  follows :  from  surface  diggings,  $2,000,000  j  fi'om 
cement  or  deep-lying  placers,  $18,000,000;  from  quartz  mines,  $9,000,000 — ^total, 
825,000,000. 

Professor  Aslibmiier  estimates  that  about  80  per  cent,  of  the  gold  is  produced 
from  the  mines  lying  norClT  Sf^thc^  MQkfilumno.-  The  productiou  of  the  southern 
mines  is  diminishing  every  year,  and  the  surface  diggings  will  soon  be  exhausted. 
Wherever  the  latter  predominated  a  sudden  but  ephemeral  prosperity  was 
engendered.  General  stagnation  now  prevails;  towns  are  depopulated;  real 
estate  is  of  little  value;  business  is  depressed.  The  population  consists  of 
hundreds  in  many  counties  where  it  formerly  consisted  of  thousands.  Ref- 
erence to  the  accompanying  reports  will  show  the  present  condition  of  these 
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localities.  Good  qnartz  veins  exist  in  many  of  them,  but  the  want  of  capital 
has  retarded  their  development.  Unskilled  labor  can  make  no  further  progress, 
and  new  fields  of  enterprise  have  been  sought  by  those  who  formerly  depended 
npon  the  placers.  Some  have  pushed  their  way  over  the  mountains  into  Idaho, 
^iontana,  and  other  new  Territories;  others  have  given  up  minhig  and  devoted 
themselves  to  fanning,  trade,  or  commerce. 

Similar  changes  have  been  experienced  in  Idaho,  Montana,  and  other  Terri- 
tories in  which  surface  mining  attracted  a  ix)pulation.  At  first  the  yield  was 
krge  and  easily  obtained ;  as  the  surface  deposits  were  worked  up  to  their  sources 
quartz  veins  were  discovered,  and  machinery  and  skill  became  requisite ;  the 
(lifficulty  of  access  to  the  more  remote  mineral  regions  increased  the  expense  of 
transportation,  and  the  uncertainty  of  remunerative  results  impaired  confidence. 
History  shows  that  these  changes  occur  in  all  mining  coimtries  and  are  insepa- 
rable from  this  branch  of  industry. 

Xo  uneasiness  need  be  felt  as  to  a  decrease  in  the  source  of  supply.  After 
many  years  of  travel  over  the  mining  regions,  I  feel  justilied  in  asserting  that 
oar  mineral  resources  are  practically  Avithont  limit.  Explorations  made  by  com- 
petent parties  during  the  past  year  in  many  })arts  of  the  mineral  region  hitherto 
unknown  demonstrate  the  fact  that  the  area  of  the  mineral  deposit  is  much  larger 
than  was  ever  l)eforo  supposed.  It  is  safe  to  assume  that  of  the  claims  already 
recorde<l  in  the  settled  parts  of  the  country-,  and  known  to  bo  valuable,  not  more 
than  one  in  a  hundred  is  being  worked ;  and  of  those  worked  perhaps  not  more 
than  one  in  fifty  pays  anything  over  expenses,  owing  to  mismanagement,  ineffi- 
ei(*nt  systems  of  reducing  the  ores,  want  of  capital,  cost  of  transportation,  and 
other  causes  susceptible  of  remedy.  In  many  districts  of  Nevada  silver  ores  of 
less  value  than  8100  a  ton  cannot  be  worked  by  mill  i)rocess  so  as  to  pay 
expenses ;  and  there  are  districts  in  Idaho  and  Montana  where  gold-bearing  ores 
•A-ill  not  justify  working  unless  they  yield  from  840  to  850  per  ton. 

With  such  wealth  of  treasure  lying  dormant,  it  cannot  be  doubted  that,  by  the 
iccToased  facilities  for  transportation  and  access  to  the  mines  soon  to  be  furnished 
liy  The  Pacific  railroad  and  its  proposed  branches,  and  the  experience  in  the  treat- 
ment of  ores,  and  the  scientific  knowledge  to  bo  ac<piired  in  a  national  school  of 
niines  adequate  to  the  necessities  of  the  raining  population,  the  yield  must  eventu- 
ally increase. 

The  adventurous  Americans  who  take  the  lead  in  the  development  of  these 
frontier  reirions  are  generally  energetic  and  intelligent,  but  prone  to  extravagance 
and  reckless  speculations. 

Xo  coimtiv  in  the  world  can  show  such  wasteful  systems  of  niiuini!:  as  prevail 
m  «mrs.  At  a  moderate  calculation,  there  has  been  an  unnecessary  loss  uf  pre- 
cious metals  since  the  discovery  of  our  mines  of  more  than  $300,000,000,  scarcely 
a  fraction  of  which  can  ever  be  recovered.  This  is  a  serious  consideration.  The 
'piestion  arises  whether  it  is  not  the  duty  of  government  to  prevent,  as  far  as  may 
l»e  consistent  with  individual  rights,  this  waste  of  a  common  heritage,  hi  which 
not  only  oiu^elves  but  our  posterity  are  interested. 

The  miner  has  a  right  to  the  product  of  his  labor,  but  has  he  a  right  to  deprive 
•jtIici"s  of  the  benefits  to  be  derived  from  the  treasures  of  the  earth,  i)laced  there 
f«'r  the  common  good  ?  The  ])reciou8  metals  are  of  an  imperishable  nature,  evi- 
dently designed  to  pass  beyond  the  reach  of  the  discoverer  and  to  subserve  pur- 
[Kiscs  of  human  convenience  for  generations.  Our  children  have  an  interest  in 
ilem  whicli  we  c^innot  with  propriety  disregard. 

Tlie  bill  to  estaldish  a  national  school  of  niines,  introduced  in  the  Senate,  at 
the  beginning  of  the  present  session  of  Congress,  by  Mr.  Btewait  of  Nevada,  is 
'ksiirned  to  remedy  this  evil.  Similar  schools  have  lieen  established  in  various 
parts  of  Eurcjpe,  and  the  best  evidence  of  their  utility  is  the  fact  that  w(j  are 
inlebted  ti>  them  for  nearly  all  the  knowledge  we  possess  on  the  sul>jcct  of 
ciiaing  and  metallurgy.     Our  mines  and  mills  are  practically  managed  by  iorcigii 
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experts;  wc  furnish  tlio  labor  and  meclianical  ingenuity,  but  they  furnish  the 
scientiric  skill.  Without  the  aid  of  foreign  institutions  we  could  have  made  but 
little  progress  in  mining  j  and  yet  we  lose  much  by  not  having  similar  institu- 
tions in  our  own  country.  The  local  circumstances  existing  in  Europe  diffei 
essentially  from  those  which  prevail  in  the  United  States.  It  would  be  a  great 
advantage,  not  only  in  the  saving  of  expense,  but  in  the  more  direct  availabilitv 
of  the  experience  gained,  if  our  young  men  could  leam  at  home  what  they  are 
now  compelled  to  leam  abroad. 

The  plan  proposed  by  Mr.  Stewart's  bill  seems  both  feasible  and  economical 
Such  an  institution  would,  if  properly  conducted,  lesult  in  a  large  annual  increase 
in  our  bullion  product.  It  is  not  unreasonable  to  anticipate  that,  instead  of 
declining  within  a  few  years  to  forty  or  fifty  millions  per  annum,  as  will  undoub^ 
edly  bo  the  case  if  the  present  state  of  things  continues,  there  would  bo  an 
increase  amounting  to  at  least  100  per  cent,  on  the  yield  of  the  mines  for  the 
past  year.  I  venture  the  hope,  therefore,  that  Congress  will  take  this  propo- 
sition into  favorable  consideration.  The  bill,  as  amended  by  the  Committee  on 
Mines  and  Mining,  of  the  Senate,  and  the  considerations  upon  which  it  is  baaed 
will  bo  found  in  the  appendix,  (A.) 

It  is  proper  that  I  should  give  due  credit  to  my  assistants  for  the  part  which 
they  have  taken  in  this  worK.  The  duty  of  collecting  statistics  in  Califeraia 
was  intrusted  to  Mr.  John  S.  Hittell,  the  able  and  experienced  author  of  several 
valuable  works  on  the  industrial  resources  of  that  State.  In  the  performance  of 
the  special  service  assigned  to  him  he  visited  the  principal  mining  districts.  His 
reports  are  based  upon  actual  observation,  and  may  be  relied  upon  as  accurate 
and  impartial.  With  the  exception  of  the  report  on  Nevada  county,  by  Mr.  E.  F. 
Bean,  the  county  assessor,  and  Mr.  II.  Rolfe,  his  assistant,  and  the  brief  reports 
on  some  of  the  northern  and  southern  counties  by  Dr.  Ilenry  Degroot,  with 
a  sketch  of  the  iilorriss  Ravine  mines  by  Dr.  A.  Blatchley,  nearly  all  the  gold- 
bearing  regions  of  California  are  describe<l  by  Mr.  Hittell.  Important  papers 
on  the  condition  of  the  mining  interest  in  Mexico,  South  America,  Australia,  &c., 
are  also  furnished  by  the  same  authority. 

An  elaborate  and  interesting  report  on  the  miscellaneous  minerals  of  the  Pacific 
States  and  Teiritories  is  furnished  by  Mr.  Henry  C.  Bennet,  a  mining  engineer 
familiar  with  the  subject.  No  such  complete  and  extended  notice  of  the  miscel- 
laneous mineral  productions  of  the  Pacific  coast  has  yet  been  published.  Thifi 
report  will  bo  found  valuable  to  business  men,  and  to  all  others  seeking  informa- 
tion res|>ecting  the  resources  of  the  States  and  Territories  west  of  the  Rocky 
mountains. 

To  Mr.  R.  H.  Stretch,  late  State  mineralogist  of  Nevada,  the  Comstock  lode 
and  regions  adjacent  were  intrusted.  His  scientific  and  practical  knowledge  of 
the  various  departments  of  mining,  his  long  experience  in  this  particular  region, 
and  his  known  integrity,  rendered  the  selection  peculiarly  fortunate,  as  will  be 
conceded  upon  a  perusal  of  his  report. 

Dr.  Henry  Degroot,  a  statistician  and  writer,  whom  I  deputed  to  travel  through 
Nevada,  has  furnished  a  series  of  interesting  papers  on  the  miscellaneous  resources 
of  that  State. 

A£r.  M^u'on  Angel,  of  Austin,  a  gentleman  well  acquainted  ^vith  eastern 
Nevada,  contributes  a  report  on  that  region,  from  which  it  will  be  seen  that  the 
mineral  wealth  of  Nevada  is  by  no  means  confined  to  the  Comstock  lode. 

The  services  of  Dr.  A.  Blatchley,  a  mineralogist  and  mining  engineer,  wero 
secured  for  an  exploration  of  Montana  and  Idaho.  This  gentleman  travelled 
through  those  Territories  during  the  months  of  June,  July,  and  August,  and  was 
enabled  to  collect  the  information  which  is  embodied  in  his  reports. 

Mr.  Elwood  Evans,  of  Olympia,  fonoerly  territorial  secretary  of  Washington, 
has  kindly  furnished  detailed  reports  on  the  resources  of  that  Territory. 
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To  Mr.  Ainffivorth,  Mr.  Hill,  Mr.  Ladd,  and  others,  I  am  indebted  for  informa- 
tion relative  to  the  trade  and  resources  of  Oregon. 

The  report  on  Arizona  is  from  tho  pen  of  Governor  R.  C.  McCormick.  It 
wQl  be  found  extremely  interesting. 

Mr.  W.  M.  Gabb,  of  the  State  geological  survey  of  California,  whose  recent 
expedition  through  Lower  California  has  attracted  considerable  attention,  con- 
tribntes  a  detailed  report  on  tho  mineral  resources  of  that  peninsula.  It  is  tho 
result  of  the  first  scientific  exploration  ever  made  of  that  region,  and  possesses 
a  peculiar  interest  at  this  time,  owing  to  tho  investment  of  American  capital 
there  and  the  purchase  from  tho  Mexican  government  of  an  extensive  grant  by 
private  parties  for  colonization  by  Americans. 

Many  other  prominent  and  experienced  gentlemen  have  assisted  mo  in  tho 
preparation  of  this  report.  I  claim  little  more  for  myself  than  the  direction  and 
supervision  of  tho  work ;  it  has  occupied  my  entire  timo  for  upwards  of  a  year, 
and^  whatever  may  be  its  imperfections,  few  will  bo  disposed  to  deny  tliat  it  pre- 
aeotB  -evidence  of  an  earnest  attempt  to  carry  into  ollect  tiro  wishes  of  the  do- 
porlment  and  tho  objects  designed  to  be  accomplished  by  Congress. 

It  is  a  common  error  to  suppose  that  mining  is  inimical  to  the  welfare  of  the 
people.  No  branch  of  industry  requiring  mechanical  skill  and  the  acquisition 
of  scientific  knowledge  can  justly  be  said  to  contain  in  itself  elements  injurious 
to  public  morals  or  to  the  prosperity  of  the  state. 

The  tendency  of  this  pursuit  is,  at  Urst,  to  attract  a  reckless  and  adventurous 
population,  whoso  disregard  of  conventional  restraint  leads  to  the  assumption 
of  risks  and  to  bold  and  hazardous  undertakings,  by  which  new  comi tries  are 
moBt  rapidly  opened  up  to  settlement  and  civilization.  Providence  so  ordains 
it  that  tho  superficial  treasures  of  the  earth  designed  to  attract  this  enterprising 
dass  soon  disappear,  and  a  higher  order  of  intelligence  is  required  and  a  more 
permanent  condition  of  things  is  established.  It  is  only  necessary  to  look  back 
over  the  past  eighteen  years  to  find  in  the  advancement  of  the  viist  region  known 
as  the  Pacific  sloix;,  the  strongest  possible  refutation  of  the  assertion  that  mining 
i.>  inimical  to  the  welfare  of  the  people.  Looking  forward  to  the  future,  wlio 
can  predict  the  liigh  condition  of  prosperity  likely  to  bo  attained  by  these  new 
States  and  Territories  eiijhteen  vears  hence? — with  trans-continental  railroads 
and  telegraph  lines  binding  tho  Atlantic  to  tho  Pacific  j  with  branch  roads  and 
lines  traversing  tho  country  north  and  south  j  with  the  connnerce  of  Asia  pouring 
its  treasiu"es  into  our  seaports ;  with  an  export  trade  commanding  the  whole 
coMem  world ;  with  a  probable  coast  lino  sti'etching  from  Behring  Straits  to 
Cape  St.  Lucas ;  with  innumerable  flourishing  cities  and  seaport  towns ;  with  an 
J^oultimil  population  numbering  thousands  where  they  now  niunber  hundreds ; 
nith  busy  manutactories  scattered  over  tho  land ;  with  churcbes,  tjcliools,  and 
colleges  everywhere  throughout  the  mountains  and  valleys — All  these  many  of 
us  may  live  to  see,  but  few  can  now  realize  the  magnificent  futiue  that  lies  before 
Tis.  In  this  favored  land  tho  laborer,  the  artisan,  tho  mcdianic,  the  man  of 
science,  can  each  find  profitable  employment  and  a  congenial  home.  As  we 
want  ]M)pulation  to  develop  the  dormant  wealth  of  our  new  States  and  Temto- 
ries,  it  is  tho  interest  of  our  government  to  disseminate  a  coiTeet  knowledge  of 
their  material  resources. 

Entertaining  these  views,  I  trust  the  report  herewith  submitted  will  not  bo 
without  practical  utility  wherever  it  may  be  circulated. 
Verv  respectfuUv,  vour  obedient  seiTant, 

*    ^  J.  ROSS  BROWNE. 

Hon.  H.  McCuLLOCH, 

Secretary  qf  the  Treasury, 
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.       CALIFORNIA. 

SECTION   I. 

GENERAL  CONDITION  OF  THE  MINING  INTEREST. 

The  information  and  statistics  relative  to  the  gold  mines  of  California  were 
collected  between  the  17th  May  and  the  25th  July,  but  some  interesting  changes 
have  occurred  since  the  tour  of  inquiry  was  made,  and  the  facts,  when  ascertained, 
have  been  mentioned.  Many  of  the  figures  and  data  could  be  obtained  only 
from  the  mine  owners,  who  may  sometimes  have  misrepresented  the  character 
and  yield  of  their  claims  in  a  favorable  light  for  the  purpose  of  selling,  or  in  an 
tmfavorable  light  for  the  pui'poso  of  misleading  the  assessor  and  tax-collector. 
It  is  believed,  however,  that  the  statements  as  made  are  generally  true,  and 
it  is  hoped  that,  taken  together,  they  will  bo  found  to  bo  the  fullest  and  most 
correct  collection  of  important  facts  ever  made  relative  to  gold  mining. 

The  general  condition  of  gold  mining  in  California  is  that  of  decline.  The 
amount  of  production  becomes  smaller  every  year,  but  the  decrease  is  confined 
chiefly  to  the  placer  yield.  In  quartz  more  work  is  being  done';  it  is  being  done 
better  than  ever  before,  and  there  are  more  mines  in  successful  operation.  The 
business  is  flourishing  and  improving,  with  a  fair  prospect  of  continuous  increase ; 
and  the  succ<jss  of  many  of  the  mines  is  most  brilliant. 

In  1864  Professor  Ashbunier  wrote  a  report  on  the  JSIariposa  estate,  and  in  it 
he  made  the  following  general  remai'ks : 

In  1858  thero  were  upwards  of  280  quartz  mills  in  California,  each  ono  of  which  was  sup- 
plied with  quartz  from  one  or  more  veins.  The  number  of  stamps  in  these  mills  was  2,610, 
and  the  total  cost  of  Iho  whole  mill  property  of  this  nature  in  the  State  exceeded  $3,000,000. 
In  the  summer  of  1861,  while  I  was  attached  to  the  f^ological  survey,  I  made  a  careful  and 
thorough  examination  of  all  the  quartz  mills  and  mines  of  the  State,  and  could  only  find 
between  40  and  50  in  successful  operation,  several  of  which  were  at  that  time  leading  a  very 
precarious  existence. 

Many  of  those  old  enterprises  have  not  vet  l)ecome,  and  never  will  become, 
profitable ;  but  of  the  quartz  mills  built  within  the  last  four  or  five  years,  the 
successful  proportion  is  much  larger  than  before  1860.  No  business  ofibrs  greater 
facilities  to  ignorance  and  folly  for  losing  money ;  and,  unfortunately,  most  of 
those  \vho  engaged  in  it  had  no  experience  and  were  led  by  their  prcsumption 
into  gross  blunders  in  both  mining  and  milling. 

The  greatest  common  blunder  in  quartz  mining,  and  the  most  common  error 
in  early  times  as  well  as  in  our  own  <iay,  has  been  that  of  erecting  a  mill  before 
the  vein  was  well  opened  and  its  capacitv  to  yield  a  large  supply  of  good  rock 
established.  The  commission  of  this  blunder  is  proof  conclusive  of  the  utter 
incompetency  of  its  author  to  have  charge  of  any  important  mining  enteq^rise. 
If  there  were  any  possibility  that  it  should  in  some  cases  lead  to  considerable 
profit,  there  might  be  an  excuse  for  it,  but  thero  is  none.  It  never  pays.  All 
the  chances,  including  that  of  utter  failure,  are  against  it. 

The  next  blunder  was  that  the  difference  between  a  pocket  vein  and  a  charge 
vein  was  not  understood,  and  the  existence  of  rich  specimens  was  considered 
proof  of  the  high  value  of  a  mine,  whereas  among  experienced  quartz  miners  it 
excites  their  suspicions  and  distrust.  Nine-tenths  of  the  lodes  which  yield  rich 
specimens  do  not  pay  for  milling.  West  Point,  in  Calavei-as,  and  Bald  Moun- 
tain, in  Tuolumne,  the  richest  pocket  districts  of  the  State,  are  not  to  be  com- 
j)ared  for  yield  with  Sutter  a-eek  or  the  Sien*a  Buttes,  where  there  is  scarcely  a 
passable  specimen  in  a  thousand  tons. 

The  next  error  was  that  nothing  was  known  of  pay  chimneys,  and  if  good 
quartz  was  found  in  one  place,  it  was  presumed  that  the  whole  mine  was  of  the 
same  quality.     In  some  cases  the  pay  chimney  was  near  the  end  of  a  claim,  into 
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-wliicL  it  dipped  not  far  from  the  surface,  le«iving  the  mill  witliout  rock.  In 
other  cases  the  miner  had  his  pay  chimney  in  his  own  claim,  but  ho  did  not  know- 
enough  to  follow  it,  and  he  worked  sti*aight  down  into  baiTcn  rock,  while  there 
was  an  abundant  supply  of  good  qnailz  higher  up. 

Another  error  was  that  of  sinking  when  nothing  was  found  at  the  surface ;  a 
policy  that  may  do  in  mining  for  other  metals,  but  is  very  risky  in  gold.  If  the 
croppings  aro  barren  along  a  considerable  distance,  deep  sinkings  will  rarely  pay; 
but  if  the  vein  does  not  crop  out,  the  only  wayr  to  examine  it  may  be  by  a  shaVt. 
Much  rock  has  been  crushed  without  examination  and  without  any  proper 
selection. 

In  the  mortars  it  is  a  common  mistake  to  use  too  much  quicksilver  and  too 
much  water. 

It  has  not  been  customary  to  make  assays  regularly  of  the  tailings,  so  as  to 
know  what  was  passing  off. 

The  mine  owTiers,  in  a  large  proportion  of  the  cases,  have  not  resided  at  the 
mines,  and  have  not  made  a  study  of  the  business ;  and  no  occupation  requires 
personal  supervision  and  thorough  knowledge  on  the  part  of  the  owner  more  than 
mining. 

These  blunders  aro  gradually  being  coiTccted,  and  if  they  were  not  still  quite 
common  the  quartz  mines  of  California  would  yield  nearly  twice  as  much  as  they 
do.  The  business  will  never  be  established  upon  a  proper  basis  until  the  super- 
intendents as  a  class  are  well-educated  chemists  and  mining  and  mechanical  engi- 
neers, and  the  mine  owners  frequent  visitors,  if  not  regular  residents,  at  the  mines. 
In  placer  mining  there  is  not  room  for  much  improvement.  All  the  processes 
are  simpler,  and  the  work  has  genemlly  been  done  well.  ^ 

The  southern  mines — ^that  is,  in  the  counties  of  Amador,  Calaveras,  Tuolumne, 
and  Mariposa — ^have  nearly  exhausted  their  placers.  They  had  few  deep  gravel 
deposits,  and  in  all  four  there  has  not  been  one  large  hydmiUic  claim  such  as 
abound  north  of  El  Doratlo.  Placer,  Ynba,  Nevada,  Sierra,  and  Plumas  are  more 
pn>?per«.»u5  than  the  counties  further  south,  mainly  because  of  their  extensive  beds 
of  aiu-il'erous  gravel  more  than  a  hundred  feet  deep. 

The  Act  of  July  26, 1866. — Few  applications  have  been  made  for  the  pur- 
chase of  quartz  mines  or  of  agricultural  lands  in  the  mineral  districts,  under  the 
act  of  July  26, 1866,  *^ granting  the  right  of  Avay  to  ditch  and  canal  owners  over 
the  public  landt!,  and  for  other  purposes/' 

The  famiers  of  the  mining  districts  have  long  been  anxious  to  get  titles,  but 
the  value  of  their  possessions  has  decreased  considerably  of  late,  and  many  of 
ihem  do  not  feel  able  to  pay  for  the  expense  of  a  sun'ey.  They  aie  recpmed  to 
pay  not  the  sur\*ey  of  their  respective  fanns  alone,  but  for  the  sun-ey  of  all  the 
agricultural  land  in  the  whole  township  in  which  they  are  situated,  and  in  some 
cases  this  expcns(j  may  be  8400.  If  several  unite,  the  cost  is  less  to  each  ;  but 
the  whole  expense  comes  upon  the  first  application,  whether  made  by  one  or 
many.  After  the  survey  has  once  been  made,  applicants  have  no  ex])ense  save 
the  j>rice  of  the  land  and  a  few  small  incidentals.  Previous  to  the  first  of  June 
twenty-five  farmers  in  Tuolumne  and  Stanislaus  counties  had  expressed  a  desire 
to  get  jiatents,  and  all  would  undoubtedly  have  taken  them  if  the  survey  had 
not  stood  in  the  way.  The  public  sentiment  of  the  State  is  unanimously  in  favor 
of  the  wile  of  these  agricultural  lands. 

The  sur\*eys  of  quartz  mines  are  not  so  expensive  as  those  of  agricultural 
claims,  bec^ause  it  is  not  necessary  to  survey  the  whole  township  for  a  mine  claim, 
but  only  to  c<muect  it  with  the  public  sun'cys  by  some  one  line,  so  that  it  can 
k'  laid  down  accurately  upon  the  map.  The  expense  depends  upon  circum- 
stances, but  it  will  seldom  exceed  $100  for  every  step  from  the  beginning  until 
the  issue  of  the  patent,  exclusive  of  the  time  and  travel  of  the  surveyor  in  getting 
to  the  ])lace  where  the  mine  is  situated. 
The  o^\-ners  of  quartz  mines  generally  desire  to  get  patents,  but  the  fact  that 
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the  claims  on  public  lands  are  not  taxed,  and  that  tboso  which  have  been  granted 
by  the  government  are  taxed,  is  a  strong  objection.  The  tax  in  the  mining 
counties  vai-ies  from  three  to  four  and  a  half  per  cent,  annually,  and  that  is  a 
serious  consideration  with  many. 

The  revenue  law  of  California  says : 

All  property,  of  every  kind  and  nature  whatever,  within  this  State  shall  be  subject  to  tax- 
ation, except    *    *    *    mining  claims.     (HUtdVs  General  Latesj  article  G29S,) 

A  supplementary  act  says : 

All  provisions  of  law  exempting  mining  claims  from  taxation  are  hereby  repealed  so  far  at 
they  apply  to  lands  or  mines  in  the  condition  of  private  property,  and  granted  as  such  by  the 
Spanish  or  Mexican  government,  or  the  government  of  the  United  States,  or  of  this  Stale* 
(  T/ie  same,  article  62t)5.     Instructions  under  the  act  of  July  26,  186G.) 

The  instructions  issued  by  the  Commissioner  of  the  General  Land  Office  to  the 
surveyor  general  of  California,  and  by  him  to  his  deputies,  are  worthy  of  being 
placed  within  their  reach,  and  will  be  found  in  the  appendix. 

SuKVEYS. — Up  to  the  10th  of  October,  1867,  eleven  surveys,  made  under. 
applications  for  patents  of  lode  mines,  have  been  received  at  the  United  States 
sur^^eyor  general's  office  in  San  Francisco.  These  eleven  are  the  Pciion  Blanco, 
Virginia,  Jones,  Potts,  and  Oakes  &  Reese,  (these  two  last  adjoin,  and  may  be 
considered  as  parts  of  the  same  mine,  though  on  different  veins,)  in  I^Iariposa 
county ;  the  Tno,  McCann,  Arbona,  Hitchcock,  and  Grey  Eagle,  in  Tuolumne  . 
county  ;  and  the  Kelsey,  in  Eldorado  county.  Applications  forsur\'eys  for  patents 
have  l)ccn  made  in  many  other  cases,  probably  fifty,  at  least,  and  notices  of  the 
applications  have  been  advertised  in  the  newspapers  in  the  mining  counties,  but 
the  surveys  have  not  yet  reached  the  surveyor  general. 

The  State  has  been  divided  into  nine  districts,  with  a  deputy  stftveyor  in  oacL. 
The  following  are  the  districts : 

First  district — ^Del  Norte,  Klamath,  and  Humboldt  counties. 
Second  district — Siskiyou,  Shasta,  and  Trinity  counties. 
2'hird  district — Plumas,  Butte,  and  Sierra. 
Fourth  district — ^Yuba  and  Nevada. 
Fifth  district — Placer,  El  Doi*ado,  and  Sacramento. 
Sixth  district — Amador. 
Seventh  district.-^Alii'mo,  Mono,  and  Inyo. 

Eighth  district — Tuolumne,  Mariposa,  Stanislaus,  Merced,  Fresno,  and  Cala- 
veras. 
Ninth  district — Los  Angeles,  San  Bernardino,  Kern,  San  Diego,  and  Tulaze. 


SECTION  II. 

THE  MOTHER  LODE. 

The  mother  lode  is  in  many  respects  the  most  remarkable  metalliferous  vein  in 
the  world.  Others  have  produced  and  are  producing  more,  but  no  other  has  been 
traced  so  far,  has  so  many  peculiar  features,  has  exercised  so  much  influence  on 
the  topography  of  the  country  about  it,  or  has  been  worked  with  a  profit  in  so 
many  places.  The  great  argentiferous  lodes  of  Mexico  and  South  America,  the 
most  productive  of  precious  metal  of  all  known  in  history,  can  be  followed  not 
more  than  six  or  eight  miles ;  while  this  Califomian  vein  is  distinctly  traceable 
on  the  surface  from  Mariposa  to  the  town  of  Amador,  a  distance  of  more  than 
60  miles. 

Course  axd  Dip. — ^The  general  course  of  the  vein  is  very  nearly  northwest  and 
southeast,  but  to  be  more  precise  it  is  north  40°  west.     If  a  straight  line  be  drawn 
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le  Hut])  Troin  Maripoea  to  Amador,  tbe  molbcr  lode  will  be  in  ecrontl  places 
or  three  miles  dislaiit  from  th^  line,  lint  ueiinlly  wilbiu  balf  a  milu  of  it. 
he  dip  is  always  to  the  t^astward,  anil  usually  at  an  an^le  of  iH"  ur  SO"  to 
borizoD. 

OAJLACTEB  0¥  THE  GOLD. — nic  gold  IB  gpncrally  in  fine  particles,  niid  is  dis- 
itwl  (evenly  tlirough  a  large  portion  of  the  lode  in  tbe  pay  cbimncys,  ami 
sisTwylittleof  the  rock  entirely  witUnut  gold.  The  sulpliureta  arc  not  vwy 
idant  nor  very  ricli,  and  when  fonnd  they  consist  almost  exclusively  of 
tee  of  iron  and  copper,  witlont  those  mistnres  of  lead,  arBenio,  antimony, 
mo  whiob  interfere  with  amalgamation  seriously  in  some  other  ludes.  The 
rti  (rf  the  mother  lode  is  usually  hard  and  white ;  and  in  most  of  tho  pay 
:te  near  one  wall  or  the  other,  rilrtton  rock,  or  ixick  witli  numerous  black  BCHnis 
g  parallel  with  tlic  wall,  \a  found.  In  some  mines,  especially  at  the  Baw 
e,  the  (jnartK  is  colored  green  witli  carbonate  of  copper ;  and  the  wune  color, 
wh  not  BO  BtroDg,  is  observed  in  portions  of  the  Princeton  mine. 
fmra. — The  width  vmies  from  a  foot  to  thirty  feet ;  that  is,  tie  main  vein  as 
knt ;  Imt  it  is  accompanied  by  brauobcs  or  companitm  veins,  so  that  the  total 
di  of  vein  matter  is  sometimes  nearly  a  hundred  feet.  In  some  places  thesfl 
vviaa  are  known  to  be  bi-onches  separated  at  the  snrfaco  from  the  main  vein 
'horses;"  in  others  they  are  different  in  matcriki  and  do  not  unite  at  the  dcejpoBt 
itin^  Tho  most  remarkable  side  veina  are  those  of  talcose  slate,  which  in 
e  pbces  can  bo  f  raceil  for  miles,  lliey  are  from  two  to  twenty  feet  ivide,  and 
ridi  in  gold.  Wo  do  not  lind,  in  oar  books,  mention  of  any  similar  atiriteroua 
D^t  in  other  connlries ;  but  in  California  a  nnnibei'  of  them  bavo  be«n  found, 
ate  from  the  mother  lode  ns  well  n^  near  jt. 

lonth  of  Maxwell's  creek  is  a  parallel  talooeo  vein,  on  tlio  woBt  side  of  the 
n  mother  lode,  known  as  the  Adelaide,  which  name  Wits  ^ven  to  it  by  lUr. 
'.Johnson,  The  same  name  baa  been  given  by  mistake  inTuoIamne  county 
1  r.imjv»Liion  tiiltose  vein  »a  the  east  side  of  Ihe  niain  lode.  Thery  is  no 
nn  that  the  tno  arc  the  some  vein,  or  for  extending  tbe  name  of  one  to  the 

'ay  CHiysETS. — ^Tho  pay  chimneys  are  nsiiaUy  lai^  and  regular,  and  are 
et  vertical  or  have  a  slight  dip  to  tho  north.  - 

n  the  companion  talcose  veins  tho  pay  chimneys  are  not  distinctly  marked, 
are  the  character  and  limit  of  the  lode  well  defined. 

[ills  AXD  Hollows. — The  streams  seem  to  have  made  their  l>eds  in  places 
ire  the  mother  lode  is  split  up  into  a  number  of  branches,  as  at  tho  Mcrcode, 
Ewell's  creek,  Tuolumne,  Stanislaos,  and  Mokelumno  rivers;  while  in  those 
ies  where  the  lode  is  wide  and  solid  there  are  high  liills,  as  at  Pcnon  Blanco, 
oTieo,  Whiskey  Hill,  Quartz  Mountain,  and  Carson  Hill.  Tho  richest  part  of 
vein  was  on  the  top  of  Carson  Hill,  and  next  to  that  in  richness  waa  Pine 
«  Hill.  The  ILayward,  the  Oneida,  and  the  Keystone  are  in  valleys.  The 
iden  Italc  and  the  mines  at  Angels  are  neither  on  bill  nor  in  hollow,  and  are 
very  rich. 

\o  other  class  of  qnartz  mines  in  California  is  so  poor  in  specimens  aa  those 
the  mother  lode,  nor,  with  two  or  three  exceptions,  ore  there  any  others  in 
«b  tho  gold  is  so  i-eguhirly  distributed  througd  the  pay  chntea. 
*SCDLiARiTiES  OF  THE  LoDE. — The  chicf  pccnliaritios  of  tho  mother  lodeoTO 
gnat  length,  its  great  thickness,  its  uniform  character,  the  near  proximity  of 
^  companion  veins,  of  which  at  least  one  ia  usually  talcose,  and  the  richnesa 
the  talcose  veins.  In  reply  to  questions  about  tbe  chief  distinguish ing  fear 
B  of  the  mother  lode,  the  riuaer^  engaged  in  working  various  mines  gave  very 
bent  answera.  One  said  it  was  the  presence  of  a  belt  of  green  stone  on  the 
tern  side.  Another  thought  it  was  a  black  pntty  gouge.  A  third  epoke^TBt 
tbe  occunrence  of  places  as  smooth  aa  glass  on  the  walls.  Another  eonnd- 
d  the  mother  lode  to  consist  af  two  bmnohes,  one  the  luminat«d,  tbe  other  tho 
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boulder  brancb.  Tbo  former  is  usually  on  tbo  west  side ;  tbe  latter  has  the  most 
curves.  The  lode  is  richest  where  the  two  meet.  Another  says  the  mother  lode 
is  a  series  of  bmnches,  sometimes  a  dozen  in  number,  covering  a  width  that 
varies  from  500  to  3,000  feet,  with  a  greenstone  porphyry  wall  on  the  east,  and 
dioritic  poi'phyry  wall  on  the  west.  •  ^ 

Is  IT  A  Fissure  Vein? — The  question  whether  the  mother  lode  is  a  gash  or  a 
fissure  vein  has  little  practical  importance.  Such  an  inquiry  is  serviceable  m  regard 
to  deposits  the  character  of  which  is  doubtful ;  but  we  already  know  that  in  regard 
to  length,  uniformity  of  veinstone,  continuity  in  depth,  and  number  of  pay  chutes, 
few  iissmo  veins  exceed  this.  Professor  Ashbumer,  in  a  report  made  on  the  Pine 
Tree  and  Josephine  mines,  in  May,  1864,  expressed  an  opinion  that  the  "great 
majority "  of  the  auriferous  quartz  lodes  of  California  are  gash  veins ;  and  he  ' 
implies  that  the  Pine  Tree,  which  is  apart  of  the  mother  lode,  belongs  to  that  ^ 
class.     Whitney,  in  his  *^ Metallic  Wealth  qf  the  United  States/^  says:  ^ 

Truo  fissnro  veins  are  continuous  in  depth,  and  their  metalliferons  contents  have  not  been  - 

found  to  bo  exhausted  or  to  have  sensibly  and  permanently  decreased  at  any  depth  whidi  ■ 

has  yet  been  obtained  by  mining.  _. 

Se^egated  and  gosh  veins,  and  the  irregular  deposits  of  ore  not  included  under  the  head  _ 
of  veins,  and  not  occurrinp^  in  masses  as  part  of  the  formation,  cannot  be  depended  upon  ai 

persistent,  and  they  generally  thin  out  and  disappear  at  a  not  inconsiderable  depth;   at  the  ^ 

samo  time  they  are  olten  richer  for  a  certain  distance,  and  contain  larg^er  accumulations  of  9 

ore  than  true  veins,  so  that  they  may  be  worked  for  a  considerable  time  with  greater  profit  ^ 

Uian  these,  although  not  to  bo  considered  as  of  the  same  permanent  value.  ^ 

In  a  report  on  the  Princeton  mine  made  by  Professor  Blake,  in  Decembeii   m 
1864,  ho  said :  _ 

The  identification  of  tho  Princeton  as  a  fissure  vein  leads  us  to  tbe  question  whether  all  ^ 

the  gold  veins  of  the  SiciTa  Nevada  and  other  gold  districts  of  similar  formation  are  not  also  ■ 

of  fissure  origin,  rather  than  formed  by  metamorphism  from  materials  pre-existing  in  the  ^ 

strata.    It  certainly  is  not  essential  to  a  fissure  vein  that  it  should  cut  across  the  strata  of  a  k 

country.    In  a  region  of  regularly  stratified  states,  tho  line  of  least  resistance  to  a  breakiag  ^ 

force  is  certainly  toe  lino  or  plane  rather  of  tho  stratification.    In  that  line  or  plane  the  roclgr  ^ 

crust  may  bo  most  readily  split,  and  hence  it  is,  I  believe,  that  most  of  our  veins  are  found  J 

conforming  to  tho  stratification.    Professor  Tuomey,  in  his  report  on  the  geology  of  SoatK  j= 

Caroliun,  describing  the  gold-bearing  veins  of  that  State,  mentions  several  that  for  a  part  fl 

of  their  course  follow  the  bedding  of  the  rocks,  and  in  other  places  cut  across  tbo  bedding.  ^ 

I  have  observed  similar  conditions  at  various  places  in  California,  and  I  am  daily  more  and  ~ 
more  inclined  to  tho  view  that  gold  veins  aro  the  results  of  emanations  from  great  depths 
below,  which,  ascending  through  rifts  and  fissures  of  the  rocks,  were  condensed  or  deposited 
upon  tbe  walls. 

Claims  ix  Mariposa. — Tlio  following  is  a  list  of  tho  claims  on  the  mothet 
lode,  beginning  at  the  mother  lode  and  going  northward : 

Tho  Crown  Lead,  4,500  feet  on  the  mother  lode,  besides  claims  on  two  parallel 
lodes.     Not  at  work.     Noticed  elsewhere. 

The  Virginia,  2,500  feet,  crops  out  largely.  A  tunnel  160  feet  long  strikes  the 
vein  at  a  depth  of  100  feet.  Several  shallow  shafts  have  been  sunk.  Some 
good  quartz  has  been  found,  but  no  work  is  being  done  now.     There  is  no  mill. 

The  Pyles,  1,200  feet ;  no  work  done. 

The  Maiy  Harrison  has  a  mill,  and  is  at  work. 

The  Clayton,  3,000  feet. 

The  Louisa,  3,000  feet,  is  being  opened  and  explored.  One  shaft  is  down  130 
feet,  and  another  is  being  sunk  to  tho  same  depth,  and  a  third,  commenced  on  a 
lower  level,  is  down  90  feet.  A  tunnel  started  near  the  level  of  Maxwell's 
creek,  strikes  the  bottom  of  the  90  foot  shaft.  About  2,000  tons  of  ore  have 
been  taken  out,  and  have  been  crushed  at  the  mill  of  the  ]Maxwell  Creek  Mining 
Company,  yielding  88  or  $9  per  ton.  The  mother  is  split  up  here  into  a  number 
of  branches. 

On  tlie  Margaret,  3,000  feet,  no  work  has  been  done.  In  this  claim  tho  mother 
lode  is  split  up  into  a  number  of  narrow  branches,  at  least  at  and  near  Maxwell's 
creek,  which  separates  it  from  tho  Louisa. 
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The  Pampkin,  3,000  feet,  is  not  doing  anything.  Several  shafts  have  been 
sank,  and  some  rock  taken  from  it  seven  or  eight  years  ago  yielded  S40  per  ton. 

The  Nonsuchf  1,400  feet,  is  lying  idle. 

Parallel  with  and  opposite  to  the  Nonsuch,  300  foot  distant  to  the  eastwai'd, 
on  a  talcose  slate  vein,  is  the  Ilidely  and  Cunningham  mine.  A  four-stamp  mill 
commenced  mnning  last  spring. 

Ou  the  King  Solomon,  3,000  feet,  no  work  is  doing. 

The  Yosemite,  3,000  feet,  has  a  tunnel  of  exploration,  but  no  mill,  and  is  not 
at  work. 

The  Peiion  Blanco,  6,000  feet  long,  is  being  explored  by  a  tunnel  mnning 
2S5  feet  on  the  vein  twin  the  northwest  side  of  the  hill,  and  by  a  cross-tunnel 
from  the  east  side  of  the  hill.  Eight  men  are  at  work, -and  SG,000  or  8S,000 
liavc  been  spent  on  the  claim.  The  name  is  Spanish,  means  **  large  white  rock," 
and  was  suirgesteil  by  the  immense  croppings  of  whit(^  quartz  on  the  top  of  tho 
hi^h  hill,  wliich  is  one  of  the  most  prominent  land-marks  in  tho  western  part  of 
Mariposa  or>unty. 

The  ^lurphy, feet,  has  done  nothing. 

The  McAIpin,  1,200  feet,  was  worked  10  years,  firet  with  an  arrastra,  and 
afterwards  with  an  eight-stamp.  The  lod(?  is  here  25  feet  wide.  A  tunnel  strikes 
the  vein  400  feet  below  tho  surface,  and  a  shaft  nms  down  160  feet  fmm  the 
trmnel.  McAlpin  sold  out  in  1864,  and  left  the  State,  taking  with  him,  if  rumor 
ii  riirht,  S7 5,000  obtained  net  from  the  mine.  Since  ho  loft  the  mine  has  not 
paid^  and  the  mill  is  now  standing  idle.  Ten  or  15  feet  eastward  from  the 
main  lode,  and  parallel  with  it,  is  a  companion  vein,  which  has  been  w^orkod  to 
wrae  extent,  and  is  supposed  by  some  miners  Uy  be  richer  than  the  main  lode. 
Tho  mill  is  driven  by  water  supplied  by  the  Golden  Rock  Water  Company. 

Claims  ix  Tcolumxe. — ^Tho  following  claims  are  now  lying  idle  or  only 
partially  worked.  Those  marked*  are  idle;  those  upon  which  work  is  being 
done  aic  n^^ticcd: 

The  Klnir  IMiilip*;  theXrwliall,*  3,000  foot;  tlio  llhodos,*  3,000  foot;  Wood- 
wonli/ 3,000  foot ;  Whwlor,*  7,500  loot ;  Munn*;  VVotcott  and  Uooco*;  the  Cul- 
U-rtson,*  exrondhig  acroi^s  tho  Tuoluiniu^  rivor ;  lioro  (^onios  a  tract*  of  1,200  feet 
in  disputo;  tho  Kolly,'*  4,000  foot;  the  Clio,  rj,000  foot,  has  a  10-stain]>  mill, not  at 
w<.»rkr.(iw;  the  Si^orpion*;  the  Norihom  Litiht,*  3,000  foot;  tho  Johnson,  the 
Yunia,*  3,150  fwr,  and  the  lloctor,  aro  ou  tho  Tulrosi*  companion  vein  in  this 
in.iLrijborhoi)d.  The  Shawniut  is  on  the  main  lodo  and  has  a  mill.  The  Eagle 
al.so  Ims  a  mill. 

The  Ciiiok('nhawk  has  two  shafts,  and  is  at  work  with  a  hoisting  engine,  but 
wi-hout  a  mill.  The  Dickson  &  Co.,*  l,r>00  foot;  tho  Dnrgau  &(■(>.,*  500  or 
GOO  f4-ot:  tho  Golden  RuIl-*;  tlio  Simmons  cV  Co.,*  800  foot;  tho  Millor,  Waller 
&Co.,*  450  fwt;  tho  Ib-sloi)  &  Co.,*  900  foot;  tho  Simon  Whit f^.rd  &  Co.,* 
400  foL-t;  theUowe  &  Co.*  350  foot;  iho  Gohlon  lluh»,  1,000  fcot,  lias  a  15- 
Pt.imp  mill  in  profitable  operation  <»n  tho  oastcrn  vein;  tho  Waller  &  App,*  780 
ftt-t,  lias  a  shaft  GO  foot  doop;  tho  lliiohoock,*  -300  foot.  Tho  Nyman,  550  foot, 
Us  ;i  :tinnol  150  foot  lonir,  and  a  shaft  40  fcot  doop;  another  tnnuol  is  now  being 
nil  to  open  tho  mine.     Thoro  is  no  mill. 

The  Jim  Stuart,*  530  foot,  has  a  shaft  78  foot  doop ;  the  App,  1,000  feet,  ha,s 
heon  worked  regularly  for  seven  y(?ars  with  a  lO-starnp  mill.  Opposite  to  tho 
App,  on  the  oa,storn  talcoso  vein,* is  the  Hislop,  1,050  foot,  which  has  been  nt 
wk  for  15  years  with  a  10-stamp  mill.  This  claim  extends  beyond  the  App 
aiul  is  opposite  tho  Jim  Stuart  also. 

The  Silver,  1,500  feet,  has  a  lO-stamp  mill,  but  in  May  all  tho  work  was 
dvon  to  opening  the  mine.  The  Swoony,  1,^)00  foot,  has  a  live-stamp  mill,  bnt 
the  Kihio  has  caved  in,  the  flumo  was  blown  down,  and  no  work  is  being  done. 
Oae  jKKrkft  near  the  siurface  paid  830,000. 
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The  Tazewell,*  800  feet;  tlio  Donovan  &  Co.;*  tbe  McCann,*  600  feot;  the 
Mooney  &  Co.,  600  feet,  has  a  four-stamp  mill  in  profitable  operation  working 
the  talcose  vein;  the  Trio,*  2,316  feet,  has  a  10-stamp  mill;  the  Harris,  1,000 
feet,  has  no  mill,  but  is  l>eing  opene<l ;  the  Williams  &  Brother,  1,000  feet,  has 
no  mill,  but  is  beini^  oj)ened;  the  Reist,  1,000  feet,  has  a  four-stamp  mill,  and  is 
paying;  the  General  Hooker,*  1,200  feet;  the  llawhide  Extension  is  doing 
nothing  now,  though  there  is  a  shaft  200  feet  deep,  which  always  contains  water, 
aomctimes  to  Avithin  20  feet  of  the  surface;  in  the  Rawhide  chiim  adjoining 
there  is  a  working  shaft  2S0  feet  deep,  and  only  40  feet  distant.  The  Rawhidey 
1,650  feet,  is  owned  bv  a  New  York  company,  and  has  a  20-stamp  mill. 

The  llensley  &  Co',*  1,300  feet;  the  Faxon,*  1,000  feet;  the  Quinby,  1,000 
feet,  on  the  eastern  tal(;pse  companion  vein,  has  a  four-stamp  mill  which  has  been 
idle  for  ye^irs;  the  ChapaiTal,  1,;300  feet,  has  a  five-stamp  mill,  but  is  not  running; 
the  Buckeye,  1,200  feet,  is  on  a  branch  vein  200  feet  west  of  the  main  motner 
lode,  opposite  to  the  Chaparral. 

The  Horsely,*  1,500  feet,  has  sunk  a  shaft  20  feet  deep ;  the  Meader  &  Car- 
rington,*  1,.000  fi^t,  has  a  four-stamp  mill ;  the  llawkeve,*  1,000  feet;  the  Silver 
Hill,*  1,500  feet;  the  Gillis.*  1,200  feet;  the  Gillis  Xo.  2,*  1,200  foot;  the 
Seavers,*  1,000  feet;  the  Watt*;  the  Alsop  &  Co.,*  reaches  to  the  Stanislaua 
river. 

The  following  claims  are  on  an  eastern  branch  or  companion  vein  of  the 
mother  lode,  commencing  at  the  Rawhide,  and  running  northward  to  the  Stan- 
i^aus  river. 

First  is  a  piece  of  unclaimed  ground  where  no  lode  has  been  found.  The 
White  Senior*  chxim;  the  Tom  White,*  1,200  feet;  the  PatU'rson,  has  a  10- 
btamp  mill,  but  only  five  are  running ;  the  Gillis,  *  1,200  feet ;  the  Jackson  ;•  the 
Waters;*  the  Rector,*  1,200  feet,  has  sunk  a  shaft  52  feet  deep;  the  Witts, 
1,000  feet,  is  now  at  work  prospecting,  about  $15,000  have  been  taken  from 
small  veins  at  the  surface' ;  the  Alt.  Stanislaus,*  3,000  feet. 

This  brings  us  to  the  Stanislaus  river,  in  the  bed  of  which  no  large  vein  is 
discoverable.  Uere,  as  at  MaxwelFs  creek,  the  lode  is  split  up  into  a  multitude 
of  little  bi*anches. 

Claims  in  Calaveras. — Immediately  north  of  the  Stanislaus  river,  on  the 
lino  of  the  mother  lode,  Carson  hill  rises  to  an  elevation  of  1,600  feot  above  the 
river ;  and  the  lode  in  passing  through  the  hill  appears  to  split  into  three  branches. 
On  the  eastern  branch  are  the  following,  viz :  the  Virginia,*  1,000  ioot ;  the 
Adjunction,*  800  feet ;  the  Carson  Ilill,  has  done  some  work,  but  is  not  doing  any- 
thing now; ;  the  South  Carolina,  2,550  feet,  has  yielded  S400,000,  and  is  now  closed; 
the  Enterprise,*  800  foot ;  the  Reserve,  9 SO  feet,  is  being  reopened,  but  has  no 
mill,  the  yield  has  been  $130,000. 

These  are  all  the^laims  on  the  eastern  branch.  On  the  middle  branch  are  tbe 
following,  commencing  at  the  river,  and  running  northward :  the  Stanislaus,* 
1,200  feet ;  the  Mineral  Mountain,*  3,000  feet ;  the  Melones,*  1,200  feet. 

On  the  western  or  Santa  Cruz  branch  is  the  Santa  Cruz*  mine,  3,000  feet ;  the 
Morgan,  500  feet,  haa  no  mill,  but  is  at  work,  yielded  "62,800,000  in  1850 
and  1851 ;  the  Kentucky,*  220  feet ;  the  Iron  Rock,  1,300  feet,  is  doing  nothing, 
though  some  very  good  rock  was  found  in  short  tunnels  and  shafts ;  the  Chapar- 
ral,* 3,031  feet;  the  Chaparral  UiU,  3,200  feet,  is  now  at  work  tJikiugout  rock, 
but  has  no  mill. 

Here  comes  a  space  where  the  vein  haa  not  been  found. 

The  Ilanford,  900  feot  ;*  the  Ilanford  and  Sheare.* 

Here  comes  an  interval  of  a  mile  and  three-qimrters,  before  we  reach  the  town 
of  Angels. 

The  Stickles,  400  feot,  has  a  10-stamp  mill  at  w^ork;  the  Calaveras,*  1,100 
feet,  had  a  nine-st^mij)  mill  which  was  moved  away ;  the  Lightner,  400  feet,*  had  a 
10-stamp  mill,  but  it  has  been  moved  away ;  the  Angel,  900  feet,  has  a  30-stamp 
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diH,  DOW  at  work ;  the  Hill,  412  feet,  has  produced  $250,000,  and  has  a  12- 
aUmpmill  at  work ;  the  Bovee,  450  feet,  has  prodaced  $600,000,  and  has  a  10- 
stamp  mill  at  ii-ork ;  the  Fritz,*  600  feet,  had  a  10-stamp  mill,  which  was  moTcd 


1  Here  comes  another  space  where  the  mother  lode  is  not  traceable  on  the  sorface, 
I  sad  has  not  been  traced.  The  general  opinion  id  that  it  crosses  the  Mokelunino 
'    river  abuat  three  miles  west  of  Mokelumno  Hill. 

\  Claims  in  Ahador. — ^North  of  that  river,  in  Amador  county,  we  have 
I  the  following:  the  Tibbetts  &  Corliss;*  the  Ilayward,  l^SOO  feet,  has  56 
stamps  at  work,  crushing  80  tons  per  day^  and  has  been  at  work  since  1852, 
the  reputed  yield  is  .827  per  ton  gross,  and  $22  net,  or  more  than  $600,000 
net  per  year;  the  Loring  Hill,  700  feet,  has  l)eon  worked  for  10  years.  Oppo- 
Dte  to  the  Loring  Hill,  on  a  parallel  vein,  is  the  Railroad,  800  feet  This 
mine  has  iielded  $70,000,  and  is  now  at  work,  but  has  no  mill.  The  Wild- 
man,  lylSO  feet,  is  down  530  feet,  and  has  drifted  200  feet,  but  the  12-stamp 
mill  is  employed  in  doing  custom-work ;  the  Mahoney  has  been  working  five 
yearsiy  with  a  15-stamp  mill ;  the  Uucoln,  2,378  feet,  has  worked  10  or  12 
jearsv  bnt  the  20-stamp  mill  is  now  engaged  in  custom-work ;  the  Bamhart,*' 
1,000  feet ;  the  Comet,  750  feet,  has  commenced  prospecting ;  the  llcrbertvillo, 
lySOO  foet,  had  a  30-8tamp  mill,  which  never  paid,  and  was  buruod  down. 
'So  work  is  beinff  done  at  the  mine.  The  Keystone,  has  a  20-stamp  mill, 
has  worked  steadily  since  .1851,  and  has  produced  about  $700,000.  Opposite  to 
the  Keystone,  on  a  companion  vein,  is  the  Spring  Hill,  1,200  feet,  which  has 
cnishea  50,000  tons  of  quartz,  but  obtained  little  profit  It  has  a  30-stamp 
mill,  which  is  idle,  with  tjie  exception  of  five  stamps  engaged  in  custom-work. 
The  Amador,  1,300  feet,  was  worke<l  to  a  depth  of  240  feet  some  years  ago,  but 
ifterwarda  caved  in,  and  has  stood  idle  now,  for  some  time ;  the  Bunker  Hill, 
1,200  feet,  is  at  work  with  an  eight-stamp  mill;  the  Mayflower,*  1,200  feet; 
the  Hazanl,*  800  feet,  has  an  ciii^ht-stanip  mill;  the  Pennsylvania,*  1,000 feet; 
the  Loyal,*  GOO  feet,  Las  a  20-Ktamp  8t<'jun  mill ;  tli(3  Italian,  ;i40  feet,  has 
a  ^x-stamp  mill,  which  has  crn*ihed  about  2.000  tons ;  the  Seaton,  1 ,200  leet,  has 
a  40-s>tamp  mill,  and  has  workcrd  about  10,000  t<ais  of  quarts,  which  averaged 
eight  or  nine  doUan*.  The  mill  is  not*  nniniug,  but  the  mine  is  being  oi>ened. 
The  McD(»nald,*  800  feet ;  the  Potosi,  800  feet,  is  at  work  with  a  sixteen-stamp 
mill;  the  Webster,*  GOO  feet,  had  a  mill,  which  was  moved  away ;  the  Plymouth, 
1.200  feet,  is  being  worked  with  a  l/>-8tainp  mill ;  the  Enterpnso,  is  at  work 
^ith  a  10-stamp  mill;  the  Challen,*  1,000  Itn^t;  the  (Ircen  Aden,*  1,200  feet, 
has  a  shaft  100  feet  deep;  the  llouper,*  1,200  feet;  the  Noc,*  SOO  feet;  the 
Richmond,  800  feet,  has  a  lO-stamp  mill,  but  tho  only  work  now  being  done 
is  prospecting. 

Here  we  nrach  the  Cosumnes  river,  and  north  of  this  tho  lode  has  not  l)een 
tracer!  disrinctly,  although  the  i'tvcilic  lode  at  Placerville  appears  to  have  its 
characterLiitics. 


SECTIOX     III. 

MARIPOSA    COUNTY. 


Mariposa*  county,  tho  southernmost  of  the  rich  placer  mining  counties  of  tho 
Sacramento  basin,  lies  between  panillels  37"*  and  38"*  of  north  latitude,  and 
reaches  from  the  summit  of  the  Siona  Nevada  to  the  h)W  land  of  t!i(»  San  Joa- 
qnin  valley.  The  northern  boundary  is  the  divide  between  the  TuoUnnne  and 
Mercede  nvers,  and  the  southern  is  a  line  drawn  northeastward  from  the  point 

"The  name  of  tbu  county  is  derived  from  the  Si)aiiish  **  Laa  Marii)osus,''  The  Butterflies. 
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where  tbe  Chowchilla  river  strikes  the  plain.     The  only  permanent  stream 
the  county  is  the  Merced ;  the  so-called  Mariposa  river  is  a  little  brook  whii 
can  readily  be  stepped  across  in  the  summer  season. 

The  distance  of  the  town  of  Mari}x>sa  from  Stockton  is  90  miles,  and  tl 
ordinary  charge  for  freight  in  the  summer  is  825  per  ton  of  2,000  pounds, 
stage  runs  to  Bear  Valley  in  a  day  from  Stockton,  and  the  fare  is  $10.  Anotb 
stage  lino  nins  to  Coultcrvillo,  and  the  fare  there  is  $10,  and  the  distance 
made  in  one  day.  The  county  tax  for  the  current  fiscal  year  is  $3  19  per  $1( 
•f  taxable  property.  Coulter\nUe  lies  nortU  and  Bear  Valley  south  of  tl 
Merccde  river,  the  banks  of  which,  in  that  vicinity,  are  so  steep  and  high  that  i 
wagon  road  has  been  made  across  it ;  and  although  the  distance  from  one  tov 
to  the  other  by  the  horse  trail  is  only  10  miles,  it  is  45  by  the  wagon  road. 

Sectional  area  of  ^lariposa  county,  1,884  square  miles.  Population  in  186 
6,243;  estimated  in  1866,  4,170.  Assessed  valuation  of  property  in  186 
$1,237,370.  Mr.  Wm.  S.  Watson,  constructing  engineer  of  the  projected  Co 
peropolis  and  Stockton  railroad  says :  "  From  tlie  nature  of  the  country  and  tl 
pursuits  of  the  inhabitants,  Mariposa  imports  of  merchandise  4,240  tons  p 
annum,  which,  with  an  increase  of  population  to  the  standard  of  Nevada  count 
and  the  consequent  development  of  her  vast  resources,  would  be  quadrupled  : 
a  very  short  time.  The  down  freights  from  this  county,  consisting  of  oopp 
ores,  wool,  hides,  &c.,  amount  to  920  tons  annually.  The  principal  points  i 
shipping  arc  Homita.s,  Princetown,  -tVgua  Frie,  IMariposa,  Coulterville  and  Be 
Valley.     Total  up  and  down  freights,  5,160  tons." 

The  shipment  of  gold  dust  from  Coulterville  was  813,285  in  Julv,  186( 
813,500  in  August;  $17,000  in  September;  824,900.  in  October;  814,790 
November ;  87,280  in  December ,  84,950  quartz  and  89,484  placer  in  Januar 
1867;  811,050  placer  and  814,800  in  March;  and  $8,080  quartz  and  $3,6( 
placer  in  April. 

The  average  monthly  shipment  of  treasure  from  the  town  of  Mariposa 
$17,000  or  $18,000. 

There  are  two  small  ditches  south  of  the  Mercede  river,  and  a  branch  of  tl 
Golden  Rock  ditch  extending  to  Pefion  Blanco,  and  these  are  the  only  ditch« 
in  the  county.  In  proporrion  to  the  yield  of  gold,  Mariposa  has  fewer  ditch* 
than  any  other  county  in  the  State. 

Placek  Mining. — Many  of  the  placer  districts  in  the  county  have  been  vei 
rich,  but  the  diggings  have  in  no  placx?  been  deep,  and  they  would  long  ago  ha^ 
licen  exhausted  if  there  had  been  large  ditches  to  supply  water;  but  these  we: 
lacking,  so  washing  has  been  cx>nducted  on  a  small  scale,  and  for  only  a  bri< 
period  each  year.  I'he  richness  of  the  ground  and  the  coarseness  of  the  go] 
has  enabled  the  rainei"s  to  make  a  profit  sometimes  by  dry  digging  or  scratchin 
the  gravel  over  with  a  butcher-knife.  Maxwell's  Creek,  Blue  Gulch,  Bear  Creel 
White's  Gulch,  Penon  Blanco,  the  north  fork  of  the  Mercede,  the  banks  of  tl 
main  l^rcrcode,  and  the  vicinities  of  the  towns  of  Mariposa  and  liornitas  wei 
i'specially  rich.  In  Maxwell's  Creek,  about  1852,  the  common  yield  was  $15  < 
$20  per  day  to  the  man,  and  in  1863  two  miners  in  two  months  washed  oi 
816,000  at  Penon  Blanco.  In  1850  Ilorse  Shoe  Bend,  on  the  Mercede,  had 
j)opulation  of  400  minci's.  ^I'Ikm-c  are  now  a  dozen  small  and  shallow  hydraul 
claims  there,  which  pay  about  84  per  day  to  the  man.  The  population  of  tl 
bend  nurabei-s  100,  of  whom  half  are  Chinamen.  On  the  top  of  Buckhoi 
mountain,  east  of  CoulterN-ille,  at  an  elevation  1,500  feet  above  the  Mercx?c 
river,  there  is  a  i)lacer  which  pays  well  while  it  rains,  but  cannot  be  worked  i 
any  other  time  for  want  of  water.  Flyaway,  in  a  gully  by  the  side  of  Buckhoi 
mountain,  is  also  rich,  but  there,  4oo,  no  water  can  bo  got  s^ve  diuring  rains. 

AcrticuLTUiiE. — ^There  is  no  agricultm*e  in  Mariposa  county  worthy  of  not 
There  is  not  one  large  orchard,  vineyard,  or  gi-ain  fann.  Only  a  small  quantil 
of  rain  falls,  and  the  soil  appears  to  be  of  a  very  diy  nature.     A  large  portic 
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of  the  surface  is  occnpied  by  stoop  hills,  wliicli  prove  tboir  thirsty  character  by 
EustainiDg  no  vegetation  save  the  chemisal.  There  are  no  ditches  to  sustaiii 
inigaiioD,  anil  as  the  most  populous  part  of  the  cwmty  was  the  Mariposa  grant, 
the  residents  there  having  no  title  had  no  suHicient  inducement  to  invest  money 
in  planting  trees  and  vines.  The  west'eni  part  of  the  county  is  made  up  chiefly 
of  chemisal  bills*,  with  occasionally  small  daU^s  with  scattered  oak  trees.  In  the 
Ofistem  part  of  the  county  there  are  some  phiins  about  3,000  feet  high,  and  these 
Lave  a  rich  and  moist  soil  and  may  some  dav  bei'ome  far  more  valuable  than 
they  are  now.  Still  farther  east,  at  an  elevation  of  5,000  feet  or  more,  we  come 
to  large  forests  of  goo<l  pine  timber,  with  occ^onal  groves  of  the  big  tree. 

TosEMiTE. — One  of  the  resources  of  the  county  is  the  j>ossession  of  the 
Yoeemite  valley,  which  is  destined  to  be  a  favorite  place  of  res<irt  when  access 
it  cheaper  and  more  comfortable  than  at  present.  The  trip  can  now  be  made 
from  San  Francisco  to  the  valley  and  back  in  eight  days  for  $75,  stiiying  only 
ft  day  in  the  valley,  but  the  average  amount  spent  on  the  trip  by  visitors  is  not 
less  than  $150.  On  the  Coulter\-ille  trail  there  is  a  stn>tcli  of  30  miles  to  be 
made  on  borsebaok,  with  no  house  on  the  way  ;  and  on  the  Mari]><)Sii  trail  the 
nearest  Louse  to  the  valley  is  25  miles  off.  Thus  there  is  no  mode  of  reaching 
the  place  except  a  hanl  ride  over  a  very  nigged  road,  and  it  is  a  severe  trial  to 
persons  nnaccustomed  to  riding  horseback.  A  wagon  road  might  be  made,  but 
some  of  the  people  on  the  route  think  it  theu*  policy  tb  prevc^nt  the  construction 
of  a  road.  Near  the  Mariposa  trail  is  a  fine  grove  of  the  big  trees.  The  num- 
ber of  visitors  to  Yosemite  in  1SG4  was  240;  in  18G5,  3(50;  "and  in  18GG,  620. 

The  Makiposa  Estate. — The  jMai-iposa  Estate,  or  Fremont  (irant,  as  it  is 
lometiines  called,  contains  44,380  acres,  or  alxuit  70  square  miles.  It  reaches 
12  miles  from  east  to  west,  and  12^  miles  from  north  to  south.  Its  greatest 
length,  from  northwest  to  soiuheast,  is  about  17  miles,  and  its  avenigo  width 
nearly  5  miles.  Its  northern  line  tt)uches  the  Mercer  river,  the  southern  tho 
tomi  of  Bridgeport.  It  includes  the  towns  of  Maripofc;a,  Bridgeport,  Guadalup<», 
Arkansas  Flat,  L<»wer  Agna  Fria,  L-pper  Agua  Fria,  IViiux-tcui,  Mount  Ophir, 
and  Boar  Valky.  The  grant  was  made  while  Califi>rnia  was  under  the  doininion 
of  Mexic4»,  to  Juan  B.  Alvarado,  and  it  was  purchased  in  1847  by  J.  C.  Fremont, 
who  presented  his  claim  for  the  land  to  tbo  L'nited  States  land  eonniiissiun, 
and  it  was  finally  C(mlinne<l  to  him,  and  the  patent  was  is^sued  Fehriiary,  185(). 
The  original  giimt  was  of  land  suitable  fnr  grazing  purposes  in  the  basin  of  tho 
MariJM»^a  riv<'r,  but  the  iKmndaries  were  not  (ixed,  and  the  grantee  had  the  right 
of  locatinir  the  claim  on  anv  land  within  a  lari^e  area.  When  the  irrant  was  to 
be  surveyed  Frennmt  said  he  wanted  a  hnig  strip  (»f  land  in  tlie  low-land  on 
both  banks  of  the  Maiiposa  river;  but  tho  Fnited  ^States  surveyor  ti»ld  him  tho 
survey  must  1k'  in  a  compact  form.  Then,  instead  of  taking  a  eonipaet  area  of 
iTiazinir  land  and  worthless  mountain,  he  swunj'  his  tyrant  mund  and  covered  the 
valuable  Fine  Tree  ami  Josephin(;  mines,  near  the  Mercedi^  river,  bedsides  a  nunilxfr 
of  others  which  hail  been  in  the  imdisputed  possession  <»f  miners,  who  had  long 
kt-n  familiar  with  Fremont,  and  had  never  heard  the  least  intimation  from  him 
that  he  would  in  anv  event  lav  claim  ti)  their  works.  IVrsonal  indiirnation  thus 
came  in  tuemhitter  a  (juarrel  involving  large  pecuniary  interests;  but  the  j>atent 
did  n»it  necA^ssarily  give  the  gold  of  the  grant  to  Fremont.  I'ndi-r  th(^  .Mexican 
law  the  gi'iintee  had  no  right  to  the  minerals,  and  the  American  law  spoke  of  a 
confirmation,  not  an  enlarg^-ment,  of  the  Mexican  title.  Here  then  was  another 
subject  li>r  litigation,  and  at  last,  in  IS;'*!),  that  matter  was  settled  by  a  decision 
tliUt  an  American  patent  for  land  carries  the  minerals  with  it.  'riie  axlverso 
claiiaants  defied  the  ofi*«'ei*s  of  the  law;  tlu?  mines  were  converte<l  into  fortifica- 
tions; the  mouths  of  the  ttmn<ds  were  barricaded ;  there  were  besiegers  and 
lt.=^iegwl;  6<^veral  men  were  killed ;  but  at  last,  in  lSoO,Frenuuit  triumphed,  and 
under  his  Mexican  gi-ant  obtained  land  which  tin;  3Iexican  government  did  not 
intend  to  grant,  and  minerals  which  it  systematically  reserved. 
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In  a  short  time  after  tlie  title  was  satisfactorily  settled  the  yield  of  ffold  from 
the  quartz  mines  of  the  estate  became  very  large.  The  monthly  production  in 
1860  averaged  839,500;  in  1861,  $53,500 -,  in  1862,  the  year  of  the  great  flood, 
which  injured  the  mills,  flooded  mines,  and  broke  up  roads,  843,500;  and  in  the 
first  five  months  of  1863,  $77,000.  In  March,  1863,  the  yield  was  $94,000;  in 
April,  $92,000 ;  and  in  May,  $101,000.  The  production  seemed  to  have  reached 
the  figure  of  $100,000  per  mcaitli,  with  a  fair  prospect  of  still  further  increase. 
It  was  at  this  time  that  the  estate  was  sold  to  an  inoorjrorated  company  in  New 
York  city,  and  the  stock  put  upon  the  market  in  the  midst  of  the  San  Francisco 
mining  stock  fever,  which  extended  its  influence  across  the  continent.  The 
prospectus  of  the  company  presented  a  very  attractive  picture  to  speculators. 
The  averag(?  monthly  yield  for  three  years  and  a  half  had  been  $50,000,  and  for 
half  a  year  the  net  profits  had  equalled  that  sum.  The  rt»ports  of  various  mining 
engineers  indiaited  that  the  results  of  future  workings  would  be  still  better. 
Messrs.  Wakelco  and  Gamett,  who  spoke  nnth  great  caution,  and  expressed 
doubts  about  the  value  of  the  Mariposa,  the  Pine  Tree,  and  Josephine  mines, 
stili  thought  that  the  monthly  productions  of  the  estate  could  soon  be  raised  to 
$220,000,  at  an  exi>enso  of  n<>t  more  than  $50,000,  leaving  $170,000  net  monthly 
income.     Dr.  J.  Adell)erg,  speaking  of  the  Pine  Tree  and  Josephine  mines,  said: 

In  regard  to  tho  vnluo  of  tho  veins,  I  can  say  no  moro  than  that  their  yield  in  prcxrions 
inotal  is  limitnd  only  by  the  amount  of  work  done  in  them;  bnt  I  recollect  Mr.  Frdmont 
once  commisMioning  me  to  make  an  eMtimato  as  to  their  endurance  in  tlio  limits  of  tho  longi- 
tudinal  extent  now  opened.  I  found  by  calculation  tbat  they  would  yi^ld  tor  388  years  106 
tons  dally,  without  the  requisition  of  pumps.     I  mean  down  to  tbe  water  level. 

Mr.  Timothy  C.  AUyn  made  a  report  on  the  property  in  December,  1862,  and 
expressed  the  oi)inion  that  the  yield  could  be  increased  8100,000  per  month, 
gross,  and  $/iO,000  net.  A  report  equally  favorable  by  Mr.  Olaudet  was  also 
pMblished.  Professor  Whitney,  a  most  careful,  conscientious,  and  competent 
authority,  had  said : 

The  quantity  of  material  which  can  bo  mined  may,  without  exaggeration,  be  termed 
inexhaustible.  I  can  hardly  see  a  limit  to  the  amount  of  gold  which  the  properly  is  capable 
of  producing,  except  in  tho  time,  space,  and  capital  required  to  erect  the  necessary  mills, 
baiid  roads  to  them,  and  open  mines,  so  as  to  keep  them  supplied  with  ore. 

With  these  opinions  and  facts,,  large  quantities  of  the  st<x;k  were  pui'chascd, 
and  there  were  large  quantities  of  it  to  be  purchased,  for  tlie  paper  capital  of 
the  company  was  $10,000,000. 

The  company  was  organized  by  Fremont's  creditors,  who  had  becoipe  owners 
of  the  property;  but  instead  of  cancelling  the  debt  and  taking  stock  for  it,  they 
took  a  mortgage  for  $15,000,000,  payable  in  gold,  and  issued  tbe  stock  subject 
to  that  debt,  which  was  supposed  to  bo  the  only  incumbrance  on  the  property; 
at  least  that  was  tho  supposition  of  many  who  bought  the  stock.  It  soon 
appeared,  however,  that  there  were  $480,000  in  gold  due,  besides  $300,000. on  the 
garrison  lien,  $50,000  on  the  Clark  mortgage,  and  $130,000  to  workmen  and 
others  in  California.  The  new  company  selected  Mr.  F.  L.  Olmsted  for  their 
manager,  and  he  took  charge  of  the  estate  on  the  14th  November,  1864.  He 
found  everything  in  confusion.  The  production  ha<l  fallen  off  very  suddenly 
after  the  sale.  It  seemed  as  if  everv  nerve  had  been  strained  to  make  the  viold 
ef  May  as  large  as  possible,  and  that  as  soon  as  the  sale  was  made  the  produc- 
tion decreased  more  than  50  per  cent.  Tho  yield  for  the  first  iive  months  of 
1863  before  the  sale  was  $385,000,  and  during  the  last  six  after  the  sale  was 
$186,993.  In  the  fonner  period  there  was  a  net  profit  of  $50,000  per  month; 
in  the  latter  a  net  loss  of  $80,000. 

In  May,  1864,  Professor  Silliman  ma^le  a  report  on  tho  estate,  in  which  he 
said: 

A  person  accustomed  to  view  mines  roust  bo  deeply  impressed  os  the  first  view  of  this 
estate,  not  moro  with  tho  great  extent  and  vigor  of  too  former  workings — ovidonce  of  which 
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is  Men  equally  in  tho  anclergTX>nnd  extmction  and  in  the  surface  works,  railroads,  mills, 
trtib,  wagon  roads,  warehouses,  and  workshops — than  with  the  e<iuall7  conspicnons  fact  that 
tlie  former  owners  had  no  regard  for  their  successors,  inasmuch  as  thev'  have  m  every  instance 
violated  in  the  most  remarkable  manner  that  fundamental  maxim  of  all  successful  mining, 
oameSy,  to  keep  works  of  exploration  well  in  advance  of  works  of  extraction.  The  neglect 
of  this  maxim,  in  ordinary  cases,  is  never  of  doubtful  issue.  In  your  case  the  result  has  been 
pecnliarly  unfortunate,  since  your  estate  is  not  a  mine,  but  a  vast  collection  of  mineral  veins, 
on  many  of  which  valuable  mines  may  be  developed,  and  on  some  of  which  such  develop- 
ments  were  made  of  an  eucoura^^in^  character,  but  the  neglect  to  apply  the  principle  in  ques- 
tion has  re^tulted  in  the  complete  suspension  of  throe  of  the  mills,  the  partial  suspension  of 
afoiuth,  and  the  supply  of  toe  fifth  tor  a  time  with  an  inferior  quality  of  ore,  all  because  the 
Tdns  on  which  these  mills  depended  for  ore  were  worked  on  the  improvident  plan  of  taking 
all  the  ore  in  sight  as  far  and  as  fast  as  it  could  bo  found,  but  never  anticipating  the  evil 
day,  sinking  shafts  and  driving  levels  long  enough  in  advance  of  the  calls  of  the  present 
hoor  to  foresee  disaster,  much  less  to  prevent  it. 

A  mino  is  a  storehouse  in  which  are  garnered  certain  treasures  of  large,  it  may  be,  but  not 
inexhaustible  supply.  Certain  it  is,  the  ore  which  has  be^m  mined  will  never  recur.  Hence, 
it  is  the  fate  of  all  mines  at  some  period  to  become  exhausted.  The  only  compensation  to 
this  circnmstance  is  in  the  possession  by  one  company  ot  a  considerable  number  of  mines 
winch  may  be  brought,  in  succession,  into  activity,  so  as  to  supplement  each  other.  Your 
position  in  this  respect  is  one  of  immense  strength;  not  only  do  you  hold  on  the  Mariposa 
Mtate  a  va.st  plexus  of  veins,  of  most  of  which  very  little  is  known  at  present,  but  yon  also 
own  a  great  length  of  country  on  several  veins,  the  character  of  which  is  alreiidy  proved. 
It  follows  from  this  state  of  facts  that,  with  the  frugal  and  timely  application  of  capital,  you 
ought  never  to  be  in  a  position  where  the  partial  or  complete  exhaustion  of  a  p:irticular  mine, 
or  of  several  mines,  should  be  severely  felt  on  your  gi^neral  production,  nor  would  it  be  so 
to-day  had  it  been  the  interest  of  those  who  preceded  you  to  apply  the  simple  maxim  already 
quoted.  But  the  reckless  disregard  of  this  sound  priucipU*  has  resulted,  not  only  in  a  partial 
impension  of  your  production  of  gold — amouuting  to  a  serious  di:5appointment  of  well-founded 
hopes — but,  still  worse,  in  the  amiost  destruction  of  certain  parts  of  the  mines,  where  the 
osoal  piers  of  vein  have  been  removed  for  niilliog,  leaving  the  mines  to  crush  in,  endanger- 
ing not  human  life  only,  but  the  very  existence  of  the  mines  themselves.  The  simple  result 
cf  all  this  has  been,  that  your  nuinagcr  fouud  himself,  at  the  outset  of  your  occupancy,  face 
to  face  with  a  most  embarnissiug  an<l  painful  state  of  facts,  with  the  alternative  before  him 
of  throwing  off  the  duty  he  hoil  undertakitn  or  of  g'"ai)pling  with  the  difficulties  and,  by  a 
t*r.*:S  of  judicious  measures,  extricating:  this  noble  estate  from  its  disastrous  position.  For- 
toRdtoly  for  all  concerned,  he  elected  the  hitter  hltornaiive;  and  it  will  give  nie  ph'usure  to 
point  <iut  in  what  manner  he  has,  with  great  good  judgment,  proposed  to  meet  the  difficulties 
Le  has  tound. 

It  ii  quite  obvious,  from  the  facts  and  statements  already  detailed  in  this  report,  that  you 
hold  an  estate  of  very  great  value,  but  also  in  a  great  degree  undeveloped,  and  demanding  a 
larj^e  amount  of  active  capital  for  its  proper  management.  That  tlie  judicious  use  of  money 
wlli  be  rewardetl,  und  that  sp«»edi]y,  by  exploring  the  undeveloped  quartz  veins  of  the  estate, 
Ls  100  obvious,  I  trust,  after  the  arguments  and  facts  already  set  forth,  to  require  further  illus- 
traiivin.  All  explorations  will  not  be  fruitful  certainly,  but  those  which  are  so  will  beome 
*o  larsrfly  remunerative  that  they  will  cancel  the  others.  By  no  other  plan  can  you  hope  to 
manage  tl»e  estate  with  honor  or  profit.  By  this  method  you  will  bo  sure  to  develop  a  vast 
value,  which  will  render  y^iur  stock  desirable  as  a  permanent  and  safe  investment.  l\y  any 
other  system  you  may  attnin  a  spa.smo<lic  vitality — to  be  followed  soon  by  a  total  collapse. 

Your  mauager  fully  appreciates  these  view.«,  and  his  plans  now  in  progress  of  development 
will  not  fail  to  secure  the  early  and  permanent  prosperity  of  the  Mariposa  estate. 

In  lSG-1  the  yield  was  $1G;>,000,  and  the  oxj>onditure  of  the  mines  and  mills 
STtjO.OOO.  With  a  debt  of  83,000,000,  (that  was  about  the  liguro  on  the  1st 
Januiiry,  1S65,)  and  a  monthly  b>ss  of  8)20,000,  the  company  was  evidently  not 
in  a  i>ri>s])erous  eondition.  On  the  23d  January.,  1805,  a  committee  of  stock- 
Loldertf,  appointed  to  investigate  the  condition  of  the  company,  made  a  reiMjii:, 
and  recommended  that  monev  be  raised  by  assessment  or  loan  to  pav  the  most 
pressing  debts,  so  that  the  work  might  be  continued.  Th(\v  gave  it  as  their 
opinion  that  the  proi)erty  was  ''worth  ])reservhig  to  the  stockholders,''  and  that 
tlit  embfiniissments  were  **o\\'in<r  to  defective  oriranizntion  and  want  of  workin2^ 
<:apital.*'  The  C4nnpany  did  not  succeed  in  raising  the  money  to  piiy  then*  most 
pressing  debts,  and  tlu}  estate  was  placed  in  the  hands  of  Dodge  Brothers,  cred- 
itors, f.>r  tho  pnrjwse  of  enabling  them  to  work  it  and  pay  their  own  und  others* 
<3ebts. 

The  trustees  found,  ticcording  to  their  own  statement,  that  they  had  spent 
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more  at  the  end  of  a  year  than  they  had  rocoivcd ;  and  the  company  being  du- 
ftatisfied,  bronght  suit  and  obtained  the  appointment  of  a  receiver,  who  is  now 
(May,  1867,)  in  possession.* 

*  Mr.  Mark  Brumag^n,  president  of  the  company,  under  date  of  September  G,  1867*  gires 
the  following^  statement  of  the  present  condition  of  the  Mariposa  estate : 

After  a  period  of  legal  and  financial  difEculties  which  have  weighed  heavily  upon  the  Mari- 
posa estate,  the  company  havo  succeeded  in  successfully  termioHting  the  long  pending  law 
suit  with  the  lessees.  A  final  settlement  has  been  made  with  the  Messrs.  Dodge  Brothers, 
('the  lessees,)  by  which  they  relinquish  to  the  company  all  their  rights  under  the  Oimstead 
lease  for  the  possession  of  the  whole  property.  / 

The  floating  debt  has  been  reduceu  from  about  $200,000  to  less  than  $60,000,  which  has 
been  concentrated  into  holders  who  are  interested  in  the  success  of  the  company,  and  the 
giiiater  portion  of  which  is  made  payable  in  instalments  running  through  the  next  twelve 
months. 

The  l^lariposa  estate  consists  of  upwards  of  44,000  acres  of  gold-bearing  land,  in  the  heart 
of  the  mineral  region  of  California.  It  contains  more  than  1,000  auriferous  quartz  veins, 
of  which  some  30  have  been  partially  opened,  and  proved  to  be  paying  veins  when  provided 
with  proper  reduction  works.  Of  these  mines  only  five  have  been  supplied  with  machinery, 
and  toat  of  a  primitive  kind,  and  very  ioefficient  for  saving  gold.  Where  thousands  have 
been  taken  from  the  estate,  millions  of  dollars  have  been  lost  by  bad  management  and  worth- 
less machiueiy. 

The  working  of  the  Josephine  and  Pino  Tree  mines  for  the  year  1800,  and  to  the  date  of  the 
incorporation  of  the  company,  shows  an  average  gross  yield  of  $S  5:i|  to  the  ton.  From 
that  time  the  yield  for  the  above  two  mines  has  been  respectively,  as  follows: 

The  Pine  Tree  mine,  under  the  succeeding  management,  yielded,  in  gross,  an  average  of 
$6  per  ton  ;  the  lower  run  having  been  $4  21,  and  the  highest,  $9  97  per  ton. 

Ihe  books  kept  by  the  Olmsted  manuge'nent  also  exhibit  the  following  in  regard  to  the 
Josephine  mine :  The  lowest  run  for  any  one  clean  up  was  $i  4';^  per  ton ;  the  highest,  |7  05 
per  ton,  making  an  average  gross  yield  for  this  period  of  $4  r)2  per  ton.  In  brief,  the  average 
yield  of  this  mme  was  at  that  time  so  low  that  it  was  partially  abandoned  as  worthless  by 
their  method  of  saving  gold. 

Under  the  next  management,  (that  of  the  leasees  of  the  company  who  succeeded  Olmsted,) 
the  books  show  that  the  quartz  from  thef^o  two  mines  was  worked  together  with  an  aveiage 
gross  yield  of  $0  01  per  ton,  the  ore  having  been  more  or  less  selected. 

The  Pino  Tree  vein  is  in  some  places  over  30  feet  wide,  and  rims  parallel  with  the  Jose- 
phine, which  has  a  width  of  some  12  feet,  both  mines  cropping  out  on  the  summit  of  Mount 
Bullion,  1,500  feet  above  the  Mercer  river,  at  which  the  Benton  mills  are  located. 

Tho  Josephine  contains  considerable  sulphurots,  while  the  Pine  Tree  has  rather  the  charac- 
ter of  a  **  free  gold"  vein.  Both  have  more  or  less  of  oily  substances  in  the  seams  of  the 
veins.  The  ore  contains  largely  of  *'  float  gold,"  so  fine  that  it  floats  tor  hours  on  thesurface 
of  tho  water. 

Quartz  from  these  mines  is  now  supplied  to  the  mills  from  the  tunnels  penetrating  the 
veins  near  the  top  of  the  hill,  but  it  is  designed  to  open  them  by  a  tunnel  at  tho  base,  some 
thousand  feet  below  the  present  workings,  which  will  insure  an  unfailing  supply  of  ore. 

Under  the  company's,  or  present  management,  since  we  obtained  full  possession,  wo  have 
changed  the  Bear  Valley  mill  into  the  **  eureka  process"  for  saving  gold.  This  mode  of 
disintegration  produces  a  fine,  almost  impalpable  powder,  like  superfine  flour.  Haifa  toa 
of  this  is  enclosed  dry  in  an  iron  receiver,  ^)uperheated  steam  or  gas  is  admitted,  which,  in 
the  course  of  a  few  minutes  desulphurizes  and  drives  otf  all  base  nietals  and  oily  substances. 
Quicksilver  is  then  introduced,  and  a  portion  evaporized,  and  is  afterwards  condensed  by 
common  steam  and  cold  water.  An  ingeniously  constructed  shaking  table,  of  copper,  about 
20  feet  long,  on  a  wooden  frame,  with  riffles  of  a  peculiar  formation,  gives  to  the  water 
and  pulverized  substance,  with  the  amalgam,  the  same  action  as  that  of  the  oce»in  surf,  an 
undertow.  As  the  mass  descends  on  the  table,  the  amalgam,  Irom  it.s  metallic  weight,  grad- 
ually clears  itself  from  the  quartz  substances,  and  tho  gold  is  easily  and  quickly  collected  in 
the  troughs  of  the  riffles  ;  and  so  effectually  that  the  residue  contains  scarcely  a  trace  of  gold. 

With  this  mill  the  company  have  recently  worked  some  800  tons  of  quartz  from  the 
Josephine  mine.  The  lowest  yield  at  any  clean  up  was  $3J  per  ton;  tho  highest  was 
$173  per  ton ;  giving  an  average  of  $40  53  per  ton.  In  the  greater  portion  of  this  quartz 
not  a  particle  of  gold  could  be  discerned  before  crushing.  From  these  facts  it  will  readily 
appear  why  the  property  has  hitherto  paid  no  dividends. 

Captain  Henry  J.  Hall,  a  practical  and  experienced  qu&rtz  miner,  has  now  charge  of  the 
mines  and  mills  of  the  company,  and  is  adapting  the  eureka  gold -saving  process  to  all  the 
mills  of  the  estate.  Tho  aggregate  capacity  of  these  mills  under  former  management  was  292 
tons  daily,  or  about  7,500  tons  per  month,  a  capacity  which  still  exists.  The  mills  are  located 
near  the  Josephine,  Pine  Tree,  Mariposa,  Mount  Ophir,  and  Princeton  mines,  all  proved  to 
be  large,  well  defined,  and  inexhaustible  veins.  There  may  be  easily  taken  out  from  these 
five  mines,  at  the  present  time,  200  tons  of  gold  ore  per  day,  and  increased  on  tho  present 
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Experienced  quartz  miners^  familiar  mth  the  estate^  are  almost  unanimous  in 
the  opinion  that  the  Princfeton,  the  Pino  Tree,  and  the  Josephine  mines  are 
far  from  exhausted,  but,  on  the  contrary,  that  they  are  all  very  valuable,  and 
ought  to  be  made  to  pay  well,  and  that  the  failures  of  the  last  four  years  are  to 
be  ascribed  mainly  to  bad  management.  It  is  tme  that  when  the  Mariposa 
company  took  possession  the  mines  were  not  opened  in  advance  as  they  should 
have  been ;  but  they  were  opened,  the  position  of  the  pay  chimneys  was  deter- 
mined, the  hoisting  works  and  pumps  and  mills  were  in  working  order,  'iiith 
capacity  to  crush  and  amalgamate  150  tons  of  rock  per  day ;  there  were  experi- 
enced miners  present,  familiar  with  the  character  of  each  vein ;  there  was  a  rail- 
mad  for  transporting  the  rock  of  two  of  the  principal  mines  to  the  mill ;  and 
there  were  improvements  that  were  indispensable,  and  that  dould  not  have  been 
placed  there  for  less  than  a  quai'ter  of  a  million  dollars.  The  property,  how- 
ever, was  not  managed  proj^erly,  and  the  result  was  a  failure,  which  is  the  more 
remarkable  because  it  followed  immediately  upon  the  heels  of  the  most  brilliant 
BQceess. 

Princetox. — ^The  Princeton  mine  has  been  one  of  the  most  productive  in 
Califopaia,  and  has  been  noted  for  both  the  abundance  and  the  richness  of  its 
quartz.  For  a  time  it  yielded  S90,000  per  month  from  milling  rock,  and  this  is 
more  than  any  other  mine  of  the  State  ever  did. 

The  mine  is  situated  about  half  way  between  the  Mariposa  and  the  Pine  Tree 
mines^  and  is  on  a  hill  easily  accessible.  The  course  of  the  vein  is  northwest 
and  southeast ;  the  dip,'  55*  northeast ;  the  thickness  varies  from  a  few  inches 
to  10  feet.  The  vein  has  been  opened  to  a  depth  of  560  feet  on  an  incline, 
and  200  feet  below  the  surface ;  drifts  have  been  mn  1,200  feet  along  the  vein, 
and  at  the  deepest  workings  the  drifts  extend  500  feet.  The  richest  rock  was 
found  within  100  feet  of  the  surface,  where  the  pay  was  870  per  ton  from  milling 
well,  besides  largo  numbers  of  specimens,  of  which  it  is  said  that  not  less  than 
6100,000  ill  value  were  stolen  by  the  miners.  Below  this  rich  mass  of  rock  the 
qnartz  gradually  became  poorer,  and  there  were  spots  which  did  not  pay  for 
working ;  but  it  is  said  that  -there  is  still  an  abundant  supply  of  good  milling 
rock  in  sight. 

Professor  W.  P.  Blake  made  a  report  on  the  mine  in  November,  1801,  and 
said : 

The  vein  is  composed  of  white  friable  quartz,  ami  is  divided  into  parallel  layers  or  plates 
b?  tbin  slatej  film-*,  whieh  are  eeneially  charged  with  fine-grained  pyrites  and  free  gold. 
The  body  ot  the  quartz  bears  white  vein  pyrites  crystallized  and  spread  in  irregular  patches 
•ad  ft  small  portion  of  gal9na,  together  with  freo  gold  in  irregular  ragged  niabses,  in  plates 
and  scales,  and  somotimes  crystals.  The  gold  appears  to  be  most  abundant  m  the  neigbbor- 
bood  of  the  galena,  and  is  found  not  only  with  the  iron  pyrites  striking  its  sheets  through  its 
rattstance,  but  entirely  isolated  from  it  and  enveloped  in  the  pure  white  quartz.  Some  of 
the  specimens  preserved  are  exceedingly  rich  and  beautiful,  and  jnst  before  my  examination 
nf  the  vein  somo  superb  crystallizations  had  been  broken  out.  These  crystals  are  bunches 
of  octahedrons,  with  perfectly  flat  and  highly  polished  faces  from  one-eighth  to  three-six- 
teenths of  an  inch  across,  aud  are  attached  to  masses  of  white  quartz. 

openings  by  enlarging  the  working  facilities,  to  4,(X)0  tons  per  day.  The  cost  of  mining  and 
rMociDg  the  ore  will  be  less  than  §10  per  ton,  and  may  yield  an  average  of  §40  per  ton.  The 
old  mills  have  produced  upwards  of  $3,500,000.  Under  an  intelligent  system  of  working 
tbey  ought  to  have  yielded  over  $10,000,000. 

The  amoont  of  profits  from  the  estate  can  only  be  estimated  in  proportion  to  the  number  of 
mills  provided  tor  the  reduction  of  the  ores.  The  reader  may  draw  his  own  conclusions  from 
the  facts  and  figures  herewith  presented. 

It  will  be  remembered  that  the  representations  heretofore  made  by  tho  undersigned  were 
ba66d  on  the  V)w  estimate  of  a  sare  gross  average  yield  of  $*20  per  ton,  by  tho  new  reducing 
mftchinery.  The  present  working  shows  that  such  estimates  may  no  longer  be  regarded  as 
theoretical,  as  the  actnal  results  folly  illustrate.  Thcywiil  bo  amply  confirmed  by  tho  future 
of  Uds  great  property. 


'T  ■  J- 
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Professor  Blake  made  a  second  report  on  this  mine  in  December,  1864,  and 
said: 

It  \fi  evident  on  a  careful  examination  of  the  surface  that  there  is  a  want  «f  conformitj  in 
direction  between  the  vein  and  the  slates.  The  slates  on  the  west  side  are  curved  towards 
the  vein  in  the  form  of  a  bow,  the  ends  of  the  cnrve  appearing  to  abut  against  the  vein  at 
both  ends,  the  vein  forming  in  its  line  of  outcrop,  with  respect  f  the  slates,  the  chord  of  an 
arc  There  is  also  a  want  of  confonnitv  in  direction  between  this  body  of  curved  slates  on 
the  west  side  of  the  vein  and  those  on  toe  cast  side  of  it,  showing  with  most  distinctness  at 
the  north  end,  near  the  month  of  the  upper  drift.  On  the  cast  side  the  trend  of  the  slates  is 
seen  to  vary  at  different  places  from  north  45°  west  to  north  95°  west.  They  are  nearly  east 
and  west  at  the  north  end  of  the  vein.  *  ♦  »  There  is  also  a  want  of  conformity  between 
the  body  of  curved  slater  on  the  west  side  of  the  vein  and  the  slates  still  further  to  the  west, 
as  if  the  curved  body  of  slate  had  bc(>n  broken  from  some  other  place  and  forced  into  its 
present  position.  The  line  of  contact  is  not  very  distinct,  but  just  in  the  position  we  would 
expect  to  find  it  we  see  a  iquartz  vein  which  seems  to  mark  the  place.  It  is  approximately 
parallel  with  the  Princeton  vein,  and  is  also  gold-bearing. 

This  want  of  cohformity  in  the  direction  of  the  slates  on  the  opposite  sides  of  the  vein  and 
with  the  course  of  the  vein  itself,  and  the  fact  that  the  ends  of  the  layers  of  rlate  abut  against 
the  vein,  or  in  other  words,  that  the  vein  does  not  coincide  with  the  plane  of  the  bedding  or 
stratification  of  the  slates,  justifies  the  conclusion  that  it  is  a  fissure  vein  rather  than  a  bedded 
mass,  as  has  heretofore  been  generally  supposed.  It  evidently  occupies  the  lino  of  break 
between  the  two  distinct  bodies  of  slate. 

The  mineralogical  character  of  the  slates  on  the  opposite  sides  of  the  vein  is  also  different. 
The  slates  on  the  west  side  are  much  more  sandy  than  those  on  the  cast,  which  are  argilla- 
ceous and  in  very  thin  layers  of  nniform  composition,  presenting  the  well-known  appearance 
and  character  of  roofing  slates.  There  are  sevefbl  layers  in  the  series  on  the  west  side  which 
might  be  called  sandstones  rather  than  slates.  There  arc  also  in  t:onnection  wiih  the^o  sandy 
bars  of  a  hard  argillaceous  rock,  with  an  obscure  slaty  structure  which  resists  weathering 
more  than  the  surrounding  portions  and  stands  out  in  well-defined  outcrops.  These  two 
bars  of  rock  are  each  from  six  to  eighteen  inches  in  thickness,  and  are  about  170  feet  apart. 
•  «««*•« 

It  is  a  curious  fact  that  the  gold-bearing  part  of  the  vein  appears  to  have  a  certain  relation 
to  these  peculiar  argillaceous  rocks  or  strata,  for  it  does  not  extend  beyond  the  Hrc  of  contact 
of  these  strata  with  the  plane  of  the  vein.  So  also  in  the  northern  ext9nsion  of  the  Princeton 
vein,  half  a  mile  to  the  northwest,  at  the  Green  Gulch  mine,  where  the  vein  was  productive, 
the  same  peculiar  rock  is  found  in  connection  with  the  vein  on  the  west  side. 

Near  the  mill  the  vein  splits  and  the  two  branches  run  off  southeastward 
nearly  parallel  with  one  another.  At  a  distance  of  a  mile  they  are  about  300 
yards  apart.  These  branches  have  not  been  well  explored  or  prospected,  so  not 
much  is  known  of  their  character.  On  Itie  main  vein  there  are  seven  shafts  and 
a  great  number  of  workings  of  different  classes,  such  as  might  be  expected  of  a 
nunc  tliat  has  yielded  84,000,000  and  sustained  a  considerable  town.  From 
Jannar}^,  1859,  till  June,  i860,  Steptoo  and  Ilidgway  had  charge  of  the  mine, 
and  extracted  2,000  tons,  which  averaged  $18  per  ton.  From  June  1,  1860, 
till  November  of  the  same  year,  under  tlie  management  of  Park,  23,916  tons  of 
quartz  were  crushed,  yielding  $527,633,  an  average  of  $22  25  }^r  ton.  In  1862 
and  1863  the  production  was  121,000  tons  of  quartz  and  $2,000,000  of  bullion, 
averaging  $16  50.  In  1864  the  yield  of  bullion  was  8243,707.  In  1863, 
when  the  mill  was  working  rock  which  yielded  $53,  the  tailings,  according  to 
assay,  contained  $13  56  per  ton.  The  pay  was  distiibuted  rather  in  an  irregu- 
lar mass  than  in  a  chimney ;  but  Professor  Blalce  expressed  the  opinion  in  his 
report  of  1864  that  there  was  a  chimney,  and  that  its  dip  was  18°  to  the  horizon. 

The  Princeton  mill  has  24  stamps,  and  is  the  smallest  on  the  Mariposa  estate, 
at  least  of  those  owned,  erected,  and  worked  by  the  Mariposa  OAjmpany.  The 
capacity  of  the  mine  far  exceeds  that  of  the  mills,  and  while  the  former  was  in 
a  productive  condition  much  of  the  ore  was  sent  to  other  mills.  The  gold  in 
the  quartz  is  coarse  and  is  easily  caught  in  the  battery,  or  at  least  most  of  it ; 
but  the  assays  of  the  tailings  show  that  great  quantities  of  it  were  lost.  The 
heap  of  tailinffs  at  the  mill  is  immense,  and  it  will  no  doubt  be  worked  over  at 
some  day  vnm  a  profit,  if  not  all  blown  away.  The  sand  being  fine  many 
^pounds  of  it  are  carried  off  every  hour  when  the  wind  blows  in  summer.     The 
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mill  woB  driven  by  Rtcam.  The  stamps  weigh  550  pounds  and  made  70  drops 
per  minnto.     Both  mine  and  mill  are  now  idle. 

The  Prs'E  Tkke. — ^Tho  Pino  Tree  mine,  contiguous  to  the  Josc])hine,  and 
thirteen  miles  from  the  town  of  IMariposa,  is  considered  to  be  on  the  main  mother 
lode,  which  nms  northwest  and  southeast,  dips  to  the  northeast,  and  is  here  in 
places  40  feet  thick.  The  ore  is  extracted  through  tunnels  and  canned  down  to 
the  mills  on  a  railroad.  The  workings  are  500  feet  deep  and  1,000  feet  long  in 
the  vein.  There  are  seven  pay  chimneys,  which  vary  in  length,  horizontally, 
finom  40  to  200  feet.  The  rock  in  each  chimney  has  a  peculiar  color  or  appear- 
ance, so  that  persons  familiar  with  the  mine  could  tell  at  a  glance  from  which  a 
piece  of  quartz  came.  The  coarsest  gold  Was  found  in  the  narrowest  chimney. 
In  three  years  previous  to  May,  18G3,  the  Pino  Tree  and  Josephine  mines  pro- 
duced 45,000  tons  of  ore  and  $350,000  in  bullion,  an  average  of  S7  77  per  ton. 
In  I860  these  mines  produced  12,154  tons  and  8113,530,  or  $9  34  per  ton;  in 
1861,  21,576  tons  an*  §173,810,  or  88  05  per  ton ;  in  1862,  when  the  dam  was 
carried  away  by  the  flood,  nothing;  and  in  1863,  previous  to  June,  6,000  tons 
and  835,000,  or  SO  83  per  ton.  The  total  expense  was  85  per  ton  for  a  portion 
of  tlie  time  at  least,  the  cost  of  transportation  by  car  being  72  cents.  In  1864 
the  Pine  Tree  yieldetl  867,940.  In  December,  1863,  when  the  ore  ])aid  829  to 
the  ton,  the  refuse  tailings  aspaye<l  $16  to  the  ton,  showing  a  great  waste. 
There  is  a  large  quantity  of  good  ore  now  in  sight  in  the  mine. 

The  particles  of  gold  in  the  Pine  Tree  quartz  arc  extremely  fine,  usually  so 
small  as  to  be  invisible  to  the  naked  eye.  As  a  consequence  it  is  very  difficult 
to  catch  the  metal  in  the  process  of  amalgamation,  and  Professor' A  shimmer,  in 
a  report  made  in  May,  1864,  said  that  70  per  cent,  of  the  gold  in  the  quartz 
worked  in  the  Benton  mills  was  lost,  or,  in  other  words,  only  30  per  cent,  of  it 
was  saved.  This  fact  was  ascertained  by  *^  a  series  of  assays  upon  the  tailings 
which  have  been  allowed  to  run  to  waste." 

In  the  same  report  he  snid,  *' I  think  tlic  Josephine  vein,  as  it  is  called,  is 
Eothingmon^  than  a  branch  from  the  Pine  Tree,  and  the  two  hvslcnis  of  workings, 
as  thev  have  never  hecn  ciiniecl  on  in  connection,  have  iriven  rise  to  two  mines." 

Dr.  J.  xVdelberg  made  a  report  on  tlie  mining  properly  of  the  Mariposa  grant 
in  Anirust,  ISGO,  and  in  it  he  said: 

Those  twc»  voins  run  parallel  on  the  whole,  but  pomotiinea  a  little  diverpfinpr,  Fometimes  a 
iittltj  ci»nverjriiij^;  8(tnietime.s  ninninj^  topfether  and  fonnine:  two  distinct  divisions  of  ono 
Te:n.  They  bolonor  to  <iistinct  f^eolo^rifal  jK'riods,  Ihe  IMne  Tree  beiupj  earlier  and  the  Jose- 
phine of  more  reeent  formation.  Tlie  ores  of  both  v»  ins  are  very  distinct,  the  older  vein 
Wrfljins",  i"  those  d'^pths  now  laid  open,  mostly  oxyds  ami  carbonates,  (among  which  tho 
bln«  and  green  carbonate  of  co])per  is  very  eharacfeii*sti(', )  and  the  .Josephitje,  or  more 
iwrently  furmeci  vtin,  bearinp:  thein>naiid  copper  as  snlpliunts  only.  The  eiuption  of  pold- 
beaiinp  qnartz  lias  formed  here  veiiw  which  are  equalled  in  extent  hy  no  other  known  gold- 
bearing  quartz  vein. 

MesHi^s.  Oarnett  and  Wakolee,  who  examined  tho  Pino  Tree  and  Josephine 
mines  in  May,  1SG3,  expressed  the  opinion  that  the\*  did  not  contain  any  con- 
s-iilerahle  body  of  ore  then  in  sight  to  })ay  by  the  modes  of  amalgamation  in  use 
at  that  time,  and  the  (mlv  hopo  for  niakinsf  these  mines  "an  active  element  of 
prrHlucrion  instead  of  a  coui^uming  expense"  lay  in  improvements  m  tho  system 
of  working  the  ores. 

Josr.nirxE. — The  Josephine  mine  is  on  a  mountain  side,  1,G00  feet  above  tho 
level  of  the  Merced  river.  The  vein  nms  northwest  and  southeast,  and  dips  to^ 
the  northeast.  Professor  Sillinian  says  it  is  a  contmtt  deposit  between  serpentine' 
and  shale  ;  but  !Mr.  Kelten,  who  has  been  a  SMperiiiiending  miner  in  the  Josephine 
for  Hiorc  than  ten  years,  says  that  in  s<>rne  ])laces  there  is  green  stone,  and  in 
others  slate  on  both  sides,  and  it  is  richer  in  the  shite  than  the  green  Btone.  There 
Lj  no  gouge  in  tho  green  stone.  Tho  lode  varies  in  width  from  5  to  30 
feet,  averaging  more  than  10.  In  those  places  where  the  vein  is  small  the 
qnartz  is  mixed  with  slate.     The  mine  has  been  worked  through  three  tunuels, 
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the  upper  ono  being  100  feet  above,  and  the  lower  180  feet  below  the  middle 
tunnel  or  Black  drift,  as  it  is  called.  The  drifts  have  been  run  600  feet  in  the 
lode,  and  the  depth  of  the  workings  perpendicularly  is  520  feet. 

The  pay-rock  has  been  found  in  seven  chimneys,  which  are  from  40  to  100 
feet  in  length  horizontally,  and  are  separated  by  ban-en  streaks  from  4  to  6  feet  * 
long  in  the  drifts.  The  pay  chutes  dip  45°  to  the  southeast ;  but  the  dip  is  less 
regular  on  the  under  than  on  the  upper  side  of  the  chute.  The  richest  deposit 
is  found  along  the  foot  wall,  and  a  small  streak  of  pay  is  found  along  the  foot 
wall  in  the  banen  chutes.  The  Josephine  ore  has  usually  been  worked  with 
that  from  the  Pino  Tree  in  the  Benton  mill,  so  that  separate  accounts  Lave  not 
been  kept  of  most  of  the  workings.  The  Josephine  vein  is  considered  a  branch 
of  the  mother  quartz  lode,  from  which  it  separates  at  the  Josephine  mine,  running 
northwestward  nearly  paiallel  with  the  main  vein.  At  a  distance  of  half  a  mile 
from  the  fork  they  are  about  300  feet  apart.  Although  the  mine  is  now  lying 
idle,  miners  say  that  there  is  a  largo  quantity  of  S20  r6ck»in  sight. 

The  indigo  vein,  so  called  because  of  the  peculiar  blue  color  of.  the  rock,  is  4 
feet  wide,  and  450  feet  west  of  the  Josephine  mine.  The  vein  stona  is  talcose, 
and  in  places  is  rich  in  gold.  It  is  called  India-rubber  rock  by  the  miners,  and 
is  difficult  to  break  witli  the  hammer,  but  tears  out  well  when  blasted.  The 
vein  has  not  been  opened,  but  a  tunnel  has  been  run  through  it,  and  it  has  been 
prospected  a  little  in.  spots  on  the  surface. 

Mariposa. — The  Mariposa  mine  is  situated  on  the  eastern  border  of  the  town 
of  Mariposa,  on  the  Mariposa  lode,  the  direction  of  which  is  nearly  east  and  west, 
the  dip  51°  south,  and  the  width  of  the  main  vein  from  four  to  eight  feet.  Near 
the  mill  the  vein  forks,  one  prong  running  westward  in  the  line  of  the  maino  lode, 
and  the  other  running  north  of  west.  At  a  distance  of  300  yards  from  the  forks, 
the  two  prongs  arc  not  more  than  60  yards  apart.  Each  fork  is  about  3  feet 
thick.  The  rock  is  a  white  ribbon  quartz  j  the  walls  are  a  black  talcose  slate. 
There  is  but  little  gouge,  and  the  quartz  is  so  hard  that  no  progress  can  l)e  made 
without  blasting.  East  of  the  fork  the  gold  is  in  fine  particles,  and  is  evenly 
distributed  through  the  pay  chute,  while  west  of  the  fork  the  gold  is  collected 
in  rich  pockets,  which  are  separated  from  one  another  by  large  masses  of  very 
poor  quartz.  These  pockets  contain  almost  in\'ariably  arseniurets  of  iron,  accom- 
panied by  p\Tites.  The  presence  of  these  minerals  is  consi<lered  a  certain  sign 
that  a  good  deposit  of  gold  is  not  fai*  distant.  One  pocket  paid  $30,000,  another 
$15,000,  and  numerous  other  suras,  varying  fnnn  8100  to  $1,000.  The  great 
richness  of  the  vein  is  proved  by  the  facts  that  the  decomposed  quartz  at  the 
surface  was  worked  or  washed  for  a  distance  of  half  a  mile,  the  mvines  imme- 
diately below  the  lode  were  famous  for  their  richness,  and  drifts  have  been  run 
a  quarter  of  a  mile  under  ground.  It  is  said  before  Fremont  obtained  posses- 
sion, squatters  took  $200,000  from  the  mine.  The  quartz  taken  out  in  1864 
averaged  $25  per  ton ;  but  afterwards  the  average  yield  was  only  $11.  Persons 
familiar  with  the  mine  say  an  abundance  of  rock  might  be  obtained  to  yield 
$12  or  $15.  Before  the  sale  of  the  grant  to  the  Mariposa  company  the  mine 
was  leased  to  Mr.  Barnett,  who  paid  10  per  cent,  of  the  gross  yield,  a  very  gooil 
share,  and  afterwards  when  he  was  told  that  he  could  not  have  the  pix>perty  on 
those  terms  he  offered  tv)  pay  30  per  cent,  of  the  gross  yield,  and  to  give  good 
bonds.  Ilis  offer  was  rejected,  and  the  mine  is  uow  idle.  Mr.  Barnett  worked 
the  mine  on  a  very  economical  plan.     Ilis  stamps  had  wooden  stems ;  ho  amal- 

famated  in  aiTastras,  and  his  mort^ir  was  fed  from  a  hopper  or  self-feeder.  Little 
and  labor  was  done  in  the  mill  in  the  daytime,  and  none  at  all  at  night.  Indeed, 
everybody  left  the  mill  at  supper  time,  and  it  was  allowed  to  run  without  super- 
vision till  morning.  The  quartz  was  taken  out  under  Bamett'S  directions,  who 
having  spent  many  years  at  the  place  was  thoroughly  familial*  with  it  j  and  before 
going  to  the  mill,  all  the  barren  pieces  were  vejected.  It  was  supposed  that  the 
xnino  would  pay  better  if  it  were  worked  on  a  larger  scale,  so  the  mill  that  had 
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stood  at  the  Green  Gulcli  mill  of  40  stamps  was  moved  to  the  Mariposa  mine 
in  1S64,  in  accordaDCo  with  the  recommendations  of  Professor  Ashbumer. 
Professor  Silliraan,  in  a  report  made  in  May,  18G4,  said : 

I  feel  convinced  that  the  Mariposa  vein  is,  on  tlie  ^vhole,  the  most  remarkable  anriferooB 
•rein  yet  developed  on  the  Mariposa  estate,  and  if  the  half  which  is  believed  of  it  hj  those 
who  know  it  best  should  prove  true,  it  will  alone  almost  sustain  the  estate.  The  mill  now 
erecting  in  Mariposa  creek  is  the  same  which  has  been  removed  from  Green  Gulch,  where, 
as  it  proved,  there  was  no  further  use  for  it.  Mr.  Ashbumer  having;  examined  and  reported 
approvingly  on  this  removal,  I  have  not  felt  it  needful  to  re-examine  the  evidence,  the  decision 
imdoabtedlj  being  a  wise  one.  The  fault  of  the  other  mills  (except  the  Princeton)  of  being 
set  too  low  has  been  remedied  hero,  and  with  a  well-considered  system  of  amalgamation, 
there  can  be  no  doubt  that  excellent  results  will  bo  arrived  at  in  working  the  mill  in  its  new 
and  well-chosen  position,  nor  can  there  be  any  doubt  that  the  mill  will  receive  an  ample 
Bopply  of  quartz  to  engage  it  fully  in  crushing. 

The  gross  yield  of  the  mine  in  1864  was  §84,948 ;  but  there  was  no  profit,  and 
among  the  intelligent  miners  in  the  neighborhood  there  is  much  doubt  whether 
enough  pay  qiuirtz  could  be  obtained  to  keep  a  40-8tamp  mill  going. 

Messrs.  Wakelec  and  Gamett  in  their  report  on  the  grant  say : 

The  Mariposa  vein  we  examined  more  particularly,  as  it  has  been  quite  celebrated  for  the 
extraordinary  richness  of  its  pockets  of  massive  gold.  The  vein  consists  of  a  main  trunk 
and  two  branches.  It  is  in  the  latter  that  these  deposits  have  been  found.  They  have  not 
been  worked  upon  any  regular  system,  but  have  been  much  burrowed  into  by  dim;rcnt  par- 
ties in  quest  of  these  rich  pockets.  The  quartz  itself  is  almost  entirely  destitute  of  any  trace 
of  mt'tal,  and  its  value  seems  to  consist  entirely  of  these  massive  deposits.  It  is  needless  to 
Mid,  perhaps,  that  from  this  peculiarity  it  furnishes  a  very  uncertain  basis  for  any  extensive 
system  of  miuin?.  The  main  trunk  of  this  vein  ditfcrs  from  its  brunches,  and  the  quartz 
iuund  in  it  is  unitormly  charged  with  the  metal.  The  ores  yield,  according  to  the  best  infor- 
mation wo  could  obtain,  about  $16  per  too. 

Gheen  Gulch. — Tlio  Green  Gulch  mhie,  in  the  vicinity  of  the  Princeton, 
has  been  explored  by  a  shaft  200  feet  deep,  and  by  drifts  running  400  feet 
bori-wntal,  and  the  conclusion  is  that  the  deposits  of  auriicrous  quartz  are  not 
ssofficiiMJtlv  m.'ar  toofether  to  pay  lor  w^;rkin«^  The  vein  is  about  throe  feet  thick, 
,but  the  quartz  ii^  mixed  in  pLicc.'^  with  slate,  which  reduces  the  yield  to  a  point 
?«)  luw  that  there  is  no  margin  fjn*  profit. .  Some  rich  bunches  of  rock  have  been 
found,  and  under  the  encouraij^enieiit  £:ivcn  by  them  a  40-stanii)  mill  was 
erecte<l,  and  new  explorations  were  undertaken;  but  1  he  rich  bunches  were  too 
far  apart,  and  the  mill  was  afterwards  removed  to  the  Mariposa  miiu*.  Tlie  yield 
of  the  Green  (Julch  mine  in  1S64  was  819, '>00.  In  December,  1803,  while  the 
rc»ck  v.'as  yieldini^  Sob  per  ton,  an  assay  of  the  tailings  showed  that  they  con- 
tainixl  SO  oO  per  ton. 

Other  Mines  ox  the  MAiirrosA  Estate. — The  Oso  mine,  half  a  mile  from 
Bea-r  valley,  is  in  a  very  narrow  vein  of  decomposed  talcose  matter,  nmning 
iicross  the  slates.  It  was  v(Ty  rich  near  the  fiuTace,  and  according  to  rumor  tho 
s^um  of  §400,000  wa.s  tiikcn  from  a  shaft  oO  feet  deep  and  7  feet  Jong  on  the  vein. 
No  work  has  been  don<»  at  tlic  i)lace  for  years. 

The  Kew  Britain  or  ^lissouri  mine  is  two  miles  northwest  of  the  town  of  Mari- 
posa. The  vein  averages  a])0ut  two  feet  and  a  half  thick,  runs  east  and  west, 
dip.-i  to  the  south,  and  can  be  traced  on  the  surface  by  croppings  for  foin*  or  live 
miles.  The  vein  stone  is  a  soft  white  and  yellow  (piartz,  which  breaks  up  like 
slaked  lime  when  exi>osed  to  the  air.  The  walls  are  of  hard  black  slate.  The 
only  pay  chimney  which  has  been  worked  dips  to  the  east  with  an  angle  of  50°. 
The  quartz  in  this  chute  lijis  been  taken  out  to  a  depth  of  80  feot,  and  it  c<m- 
tiiineil  a  number  of  very  rich  pockets,  one  of  which  was  taken  out  by  ^Ir.  Baniett, 
and  yielded  §52,000,  at  an  expense  of  8-3,000.  In  one  day  and  a  half  he  took 
out  $9,000.     Professor  Silliman  says  it  is  a  *'  very  promising  vein." 

The  Mt.  Ojdiir  mine  is  on  the  mother  or  Pine  Tree  lode;  has  been  worked 
exteasively,  and  never  rivalled  tho  Princeton,  Pine  Tree,  Josephine  or  Miiriposa 
mine  in  the  amount  of  production.  The  yield  in  1864  waa  $12,540.  The  Mt. 
Ophir  mill  had  28  stamps,  now  idle. 
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Makiposa  Mills. — ^Thc  Benton  mills,  built  to  work  the  quartz  from  the  Pine 
Tree  and  Josepliinc  mines,  stands  in  a  deep  canon  on  the  Mercer  river,  by  the 
water  of  which  they  were  driven ;  bnt  the  dam  which  supplied  the  w*ater  was 
canied  off  by  a  Hood,  and  the  mills  have  been  standing  idle.  The  number  of 
stamps  is  G4.  • 

The  Bear  Valley  mill  has  12  stamps.  At  this  mill  the  Lutidgren  pulverizer 
and  tlie  Ryei*son  amalgamator  arc  now  being  used. 

The  Lundgren  pulverizer  is  a  barrel  live  feet  in  diameter  and  three  feet  in 
length,  made  of  lioiler  iron  three-eighths  of  an  inch  thick,  hea\'ily  riveted. 
Inside,  the  barrel  is  shod  vMi  iron  shoes  an  inch  thick.  A  door  a  foot  wide 
and  two  feet  long  is  placed  lengthwise  on  the  side  of  the  bairel.  There  are  two 
of  these  barrels  at  tlio  Bear  Valley  mill,  and  the  cost  of  the  two  with  their  gear- 
ing wa.s  S2,o00 ;  but  if  many  were  demanded  they  could  no  doubt  bo  made  for 
$1,000  each.  The  barrels  revolve  horizontally,  making  24  revolutions  per 
minute,  and  re(iuiring  a  six-hoi'se  power  engine  for  two  of  them.  A  charge 
is  800  pounds  of  quartz  and  2,400  pounds  of  ounce  musket  balls  made  of  chilled 
iron.  The  quartz,  pi*ovious  to  going  into  the  barrel,  is  cnished  to  about  the  size 
of  grains  of  wheat,  and  after  being  in  the  barrel  one  hour  comes  out  an  impal- 
pable powder,  as  fine  as  the  finest  flour.  The  powder  is  so  fine -that  if  it  were 
pounded  dry  in  the  open  air  much  of  it  wonld  float  away.  The  thoroughness  of 
the  i>ulverization  is  claimed  to  be  the  great  advantage  of  tliis  machine. 

The  quartz  pt)wder  is  transferred  from  the  barrel  into  the  Ilyerson  amalga- 
mator, an  upright  baiTcl,  made  of  sti*ong  boiler  iron,  with  a  lK)ttom  shaped  like 
an  inverted  cone,  round  which  winds  a  \n\iQ  pierce«l  with  a  number  of  little  holes. 
The  barrel  being  charged  and  closed,  superheated  steam  is  throT^Ti  in  and  then 
quicksilver,  which  is  converted  into  vapor  and  made  to  pervade  the  whole  mass. 
A  cold  bath  condenses  the  quicksilver,  and  the  charge  is  discharged  into  a  shak- 
ing table  or  settler. 

The  amount  worked  daily  by  these  ]n*ocesse8  is  nine  tons  of  Josephine  ore,  and 
the  yield  varies  from  830  to  S173  per  ton,  \\ith  an  average  of  S4o,  at  an  expense 
of  SO  50  per  ton.  'J'lie  rock  thus  worked  is  taken  without  selection  from  the  pay 
chimney,  and  the  body  of  ore  now  in  sight,  fuul  presumed  to  be  of  the  same  quality, 
is  280  feet  high,  45  feet  vddo  longitudinally  on  the  same  vein,  and  3  feet  thick — 
an  amount  cquivalcirt  to  940  ton.-*.  It  is  presumed  that  the  body  of  tlio  quartz 
of  that  quality  is  much  more  extensive,  both  horizontally  and  vertically,  than 
the  present  shafts  have  gone. 

The  mills  of  the  Mariposa  estate  are  the  Benton,  64  stamps;  the  Mariposa,  28 
stamps;  the  Blount  Ophir,  28  stamps;  the  Princcum,  24  stamps,  and  tlie  Bear 
valley,  12  stamps — making  150  stam])S  in  all.  . 

The  yield  of  the  estate  was  $474,000  in  ISGO ;  $642,000  in  186 1 ;  $522,000 
in  1862*;  $385,000  (with  $50,000  net  per  m«mili)  in  tlie  lirst  live  months  of  1863; 
$481,832  in  1864;  and  $230,000  in  1865.  During  the  lii-st  half  of  1867  th« 
mines  and  mills  all  stood  idle ;  but  of  late  a  little  work  has  been  done  with  th« 
Ilyerson  and  Lundgixju  processes. 

The  Stockton  creek  mill,  used  by  Mr.  Barnett  for  w^orking  the  quartz  of  tht 
Mariposa  mine  while  ho  wa»  lessee,  contains  ten  stamps,  with  sq'iaro  wooden 
stems  and  wooden  collars,  driven  bv  water  and  a  wooden  wheel.  There  waa  a 
self-feeder  or  hopper  to  supply  the  batteries  with  qmirtz,  and  the  pulp,  after  leav- 
ing the  mortar,  was  ground  in  an  airasti'a.  The  mill  i^  a  mile  east  of  ^lariposa^ 
and  has  been  idle  for  two  years. 

Hunter's  Valley,  Oalcs  a>id  Eccse. — The  Oaks  and  Reese  mine,  ciiUed  alec 
the  Potts,  is  3,000  feet  long,  in  Hunters  valley,  16  miles  northwest  of  the 
county  seat.  The  claim  includes  two  veins,  1,200  feet  on  one  which  runs  north- 
east and  southwest  and  dips  to  the  southeast  at  an  angle  of  Oo"*,  and  1,600  feet 
on  another  which  nms  northeaist  and  southwest.  The  former  is  one  of  a  series 
of  parallel  veins;  the  latter  is  known  as  the  Blue  Lead,  and  it  is  remarkable, 
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l<*^i,-:i5e  -J:e  ccsaero^s  cn>ss  4t-iu:s  mnais:?  a:  r'irlL:  ar.j:!o>  aiv-  found  only  sow:h 
••f  :u  a:::i  a:*>far  m>  be  c-ii  t-if  bv  i:.  Ti-e  Bl;:e  LoaJ  :*  ni-iijr'T  vertical,  fixuu 
1:5  I-.  SO  :ncLt*  w:de.  yields  S4o  lo  the  :.•!:.  iii^l  Las  Kx-n  ojH-::eti  :o  a  dei»:h 
of  Ik^S  fr^  Asd  a  Irzifi^b  of  loO  fee:.  T;.e  i  :*:tr  vein  i>  >:x  fee:  witle.  yielvis 
iSO  :•.»  the  t-"»Ti,  fcas  be^-n  o^•eT■e^i  :o  a  dep:b  i.-f  loo  Ik-cz.  -^"^-X  to  a  len^ribV-f  50 


iTSal^jTSJii  13 '"^np  T^a^iily  :Lan  ^lih  o^^pper.  a::-i  ::.e  A;»rx>n  will  K*  iu  ;l:e  L^irliesi 
«c^;:e  ■.•:  eSciency  i-uintTliaiely.  wLertaai  a^verul  we^rk/  lime  woiil.i  Iv  iwjuire^l  if 
tlie  i3rf."iCt  wert-  of  o.  'pjvr.  The  piaiiiisr  i:?  iior.i*  l»y  iriilv;uii>i:i  and  o«^s:  So  p^»r 
>i!L*r>f  i.'ji.  Banx  and  Giii-xr?  pans  are  U2i<.d  f>.»r  irrindinir.  Ti.e  mill  ;>  driven 
by  strarx.  and  al5o  iLe  L'-isring  apparatus.  TI.i*  i]u:u-:z  :s  le:  di'wn  fix^ni  iLe 
iLO":L  of  the  mine  to  the  mi!l  iu  a  tiamwav.  and  :Le  K»:uitnl  cars  as  thev  srv^  dovn' 
jHul  cp  the  enipiy  02 es.  The  iiansponation  d*.»es  m»t  ct^si  more  il.an  SI  iiO  per 
day.  The  yield  of  iLe  mine  has  bi-eu  S30.000.  A  patent  has  Kvu  applii^l  for. 
The  Floyd  mine  or.  one  of  ihe  soudiem  spurs  of  the  Blue  Liad  has  jviid  well, 
bat  cow  prt>iaec;»  nothincr. 

The  same  rexuark  applies  to  the  Cars^m  mine,  which  has  a  live-sianip  mill 
samding  idle. 

Epperson. — ^The  Eppere«>n  mine  on  Bear  creek,  eis  miles  east  of  Coulter\'ilU\ 
is  on  a  vein  which  n;ns  e;ift.t  and  west  and  dips  to  the  north.  TlicR*  is  a  bhal'i 
60  feet  deep,  and  a  drift  :20  fwi  long  has  bt'cn  nm  ou  t!ie  UkIc.  About  *J00  tons 
have  l-een  worke^l.  and  the  yield  was  fhini  Sl^  to  S13  jkt  ton.  Then.*  is  a  nine- 
atamp  mill  which,  with  the  mine,  is  standing  idle. 

Black. — ^The  Black  mine  is  sixteen  miu-s  eastward  from  Coulier\-ille,  on  the 
Blae  Lead,  whi«*h  runs  east  and  west  and  dips  to  the  sou:h.  The  hanging  wall 
is  mountain  limestone  and  ihefo«U  wall  vellow  slate,  and  the  voin  st»»ne  iMniains 
T!:arUe.  The  .'ivo:':i:je  yiv';d  is  aKMU  S40  jht  ton.  or  was  t^r  ;;11  iho  work  dv>ne. 
Tii«'  i:;:rif  h.-is  bt.'«*ii  >:;ii.d:n:r  i  ile  r.<»w  f-.-r  <vvo:vil  viars  x'U  :ui-'.ur.;  *•:'  il.i-  w:i:rv, 
V:>L  a:  tinie.*i  La^;  rl^rii  i;i-;\r]y  to  liiO  si:r:;uv.  A  >iiiin  was  ^ul:k  ;o  a  lu-pih  oi 
170  iV.'T.     Th«Tc  i.'.  Ill'  iiiil'. :  all  the  c^l^}li:li^  was  dono  wiih  an  anasira. 

FEi:«rrs<>N. — TLi-  I'l; !:;;<•  in  n.iii«\  *2o  miUs  la^uvard  n>  v.\  C\  uhorvillo.  has 
U-tn  wiifki^d  livr  i.»r  six  v»ar^.  Tho  orr  vi«Ms  iVoin  SiJo  u«  Sli-'O  rer  'a-n,  and 
Ls 'Aorkf-d  ill  a  ten -.-tamp  li.iil  drivfii  by  v.aur. 

Lor:^iANA. — TiiC  L'»r.i>:ar.a  r.iir.r,  ion  i:i;I,\<  oast  ward  from  C'«»ultvrvillo.  is 
3,GoO  fvol  b>ng,  on  a  vrin  il.at  r;;iis  n«r:hwi-si  ai:d  >oii: boast,  dips  to  \\\v  nor;  11- 
ei?*,  and  h^isa  wi-kli  varyiiiir  iVoia  2  to  lo  icci.  Th<'  quart/,  contains  ^;llp^l^uVlS 
«.»f  iri.n.  zinc  an«l  lo;ul.  Tho  tVt-o  gnld  ariounis  ti»  6«»  ur  c^*^  por  ton.  TLo  vein 
has  ^»ccn  f»}M:ned  to  a  •Ij'prli  *>{  140  ftot  an«l  a  Ur.iTih  of  KJO  fool  by  drifts  fmni 
the  boti'»m  of  tlio  main  ^haft•.  but  liiore  arc  a  nianbor  o(  shafts  lo  «'r  '^0  foot 
•i*rp,  and  gold  hai^  boon  K>und  in  all  of  thoin.  Tho  oro  is  easily  oxtraotod.  but 
die  i'latc  walLs  n-quin?  much  timber  t^^  suj'p(»rt  il.oni.  Along  tlio  f«H»i  wall  there 
ifl  a  streak  of  stjf{  vellow  sall•l^r■'no  six  or  oiirlii  inches  thick.  The  mine  makes 
rcuoh  water,  and  at  the  fnvr  of  Juno  the  jMunp  hiwsicd  TiT.OOO  gallons  daily. 
There  is  a  lO-^tamn  mill  which  has  lain  idle  fur  several  vears,  but  has  latelv 
wmmonced  to  run  airain. 

Flanxioan. — The  Fhinniiran  mine,  10  miles  eastward  from  Coulierville,  was 
aihcovered  in  July,  ISO  I,  near  the  sunniiit  of  a  ridge,  at  an  elevatit»n  of  alnnu 
3.000  fe<^t  above  :ho  sea.  A  minor  working  a  plaecr  claim  in  a  gulloy  foinul  a 
rich  spot,  whore  he  picked  up,  among  «»ther  j>iooes.  a  nugget  that  weighed  an 
ounce  and  a  iMadder  as  larifo  as  a  man's  head  containing  ^."^T.  He  searched  for 
a  quartz  vein  and  found  ihi.>  one.  It  mns  north  and  s*)Uih,  cuts  across  tho  slates, 
dips  to  the  west,  and  is  tiye  feet  wide.  Tliere  are  smooth  slato  walls  on  both 
rides,  and  there  is  a  [»utiy  gouge  three  inches  thick.  All  the  nn^k  so  far  found 
is  rich  enough  to  pay,  and  the  average  yield  is  635.     The  mine  has  been  workcnl 
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w  itli  an  arrastra  for  six  ye&rs,  but  tliero  aro  now  500  tons  of  oro  stacked  up  at 
tbo  mouth  of  the  tunnel,  and  preparations  are  being  made  for  the  erection  of  a 
ten-stamp  mill.  The  quartz  is  taken  out  through  a  cross  tunnel  175  feet  long, 
and  from  that  drifts  have  been  run  225  feet  on  the  vein,  and  a  shaft  has  been 
sunk  50  feet.  A  horse  is  found  in  one  part  of  the  lode.  The  quartz  is  white, 
and  much  of  it  slakes  when  exposed  to  the  air.  The  crushing  has  been  done 
heretofore  by  two  arrastras,  and  the  total  expense  per  ton  has  been  less  than  $5. 
The  cost  of  crushing  and  amalgamating  in  the  arrastra  is  estimated  at  $3  50  per 
ton,  and  of  extraction  at  $1. 

Coward. — ^The  Coward  mine,  12  miles  eastward  from  Coulterville,  was 
located  in  1S5S,  and  has  been  worked  constantly  since.  The  fii-st  owner,  a  Mr. 
Funk,  fell  from  the  wheel  the  day  the  mill  started,  and  was  killed  by  the  fall, 
p.  G.  Coward  is  the  present  owner.  The  vein  runs  east  and  west,  dips  to  the 
north  at  an  angle  of  45°,  and  is  four  feet  wide  in  the  middle  of  the  pay  chimneys, 
wliich  become  narrower  gradually  in  each  direction  horizontally  as  they  pinch 
out.  These  chimneys  aro  two  in  number,  each  about  100  feet  long,  and  they  dip 
to  the  e«ast  at  an  angle  of  40°.  The  width  is  veiy  regular  in  going  down  with  the 
dip.  They  had  been  worked  to  a  depth  of  170  feet.  The  walls  are  of  smooth 
black  slate,  and  there  is  a  black  putty  gouge.  Most  of  the  gold  is  found  near 
one  wall  or  the  other,  and  sometimes  on  both,  but  in  places  where  a  horse  is 
found  in  the  vein  the  gold  is  all  confined  to  one  side.  The  average  yield  is,  and 
has  been  constantly,  about  $40  per  ton.  The  quartz  contains  little  p^'rites,  and 
the  tailings  have  never  been  assayed.  There  is,  or  was  in  May,  a  five-stamp  " 
mill,  which  was  to  be  abandoned,  and  a  new  ten-stamp  mill  was  to  be  erected 
on  the  north  fork  of  the  Meix'ede,  one  mile  from  tlie  mine.  The  dam  and  flume 
were  to  cost  8600,  and  the  wagon  road  $1,000.     1'en  or  12  men  were  employed. 

Calico. — The  Calico  mine,  on  the  same  lode  as  the  Cherokee,  has  been 
opened  by  a  tunnel  100  feet  long,  and  a  drift  of  35  feet  in  'pay  rock  estimated 
to  yield  820  per  ton.  No  mill  has  been  erected,  nor  has  any  of  the  rock  been 
crushed. 

Compromise. — The  Compromise  mine,  on  a  small  vein  near  the  Gk)odwin,  was 
worked  for  two  years  with  a  loss. 

Marble  Spring. — ^The  Marble  Spring  mine,  16  miles  eastward  from 
Coulterville,  was  discovered  in  1851,  and  a  five-stamp  mill  was  erected  there. 
The  first  owner  found  it  unprofitable,  and  he  sold  to  a  gentleman  who  kept  it 
going  for  seven  or  eight  years,  paii;  of  the  time  at  a  profit,  and  he  sold  to  others 
who  spent  815,000  in  experiments  and  lost  money,  though  the  rock  yielded  $25 
per  ton.  The  mine  is  now  the  property  of  H.  G.  Coward  and  others  who  have 
lately  reopened  it.  The  vein  is  three  feet  thick,  runs  northwest  and  southeast, 
and  dips  to  the  east.  The  pay  chimney  dips  to  the  southeast.  The  lode  con- 
tains pockets  in  which  the  gold  is  very  coarse,  and  is  distributed  in  beautiful 
threads  through  a  compact  bluish  quartz,  making  together  the  finest  materialfor 
*' quartz  jewelry"  in  the  State.  The  main  tunnel  is  600  feet  long.  The  old  mill 
has  been  moved  away.  The  mine  is  at  a  high  elevation,  near  the  summit  of  a 
mountain. 

Cherokee. — The  Cherokee  mine,  near  the  Goodwin,  was  discovered  by  a 
Cherokee  named  Rogers,  in  1857,  and  was  very  rich  at  the  surface.  Some  of 
the  gold  was  0081*86  enough  to  be  pounded  out  in  a  hand  mortar.  The  rock 
worked  in  arrastras  averaged  $100  per  ton.  In  1859  a  steam  mill  with  eight 
stamps  and  two  arrastras  was  erected,  and  the  rock  yielded  S35  per  ton  for  about 
a  year,  and  then  work  stopped.  The  mill  was  sold  at  sheriff's  sale  and  moved 
away,  and  nothing  has  been  done  at  the  place  since.  The  deepest  workings 
were  through  a  tunnel  400  feet  long,  and  another  lower  tunnel  was  commenced,  but 
tlie  mine  was  abandoned  before  it  reached  the  lode.  As  the  workmen  who  were 
employed  have  all  left  it  is  difficult  to  get  any  accurate  information ;  but  some 
miners  in  the  neighborhood  say  that  the  mine  was  worked  in  a  careless  manner  j 
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that  the  proprietors  squandered  their  money,  and  that  although  there  was  a  horse 
in  the  lowest  workings,  the  completion  of  the  lower  tunnel  would  in  all  proba- 
bilitj  have  struck  the  lode  below  the  horse.  The  vein  averages  two  feet  wide, 
IQI18  east  and  west  and  dips  to  the  north.     The  pay  chimneys  dip  to  the  east. 

Shiheb. — The  Slnmo:  mine,  10  miles  east  of  Coulter\'ille,  was  discovered 
in  I808  by  a  miner  who,  while  digging  a  ditch  for  placer  mining,  found  some 
rich  boulders  of  quartz,  and  on  searching  ho  found  the  lode.  In  a  few  days  he 
took  out  enough  gold  to  pay  for  several  arrastras,  with  which  the  mine  was 
worked  for  a  year  and  a  half,  the  rock  yiehUng  from  $loO  to  8500  per  ton. 
Bomor  says  that  the  total  yield  in  this  time  was  $200,000,  three-fouiths  of  it  net 
profit.  Ho  then  erected  a  steam  mill,  with  two  stamps  and  two  arrastras  5  hut 
the  water'became  troublesome,  and  for  five  years  the  mine  has  been  idle,  and 
for  two  years  before  the  work  was  irregular.  The  mine  was  opened  by  a  cross 
tunnel,  wlilch,  after  running  400  feet,  struck  the  lode  140  feet  from  the  surface, 
and  a  shaft  was  sunk  40  feet  below  the  tunnel.  The  failure  of  the  mine  is 
attributed  by  some  persons  in  the  neighborhood  exclusively  to  ba<l  management. 
It  is  said  that  the  last  rock  crushed  yielded  $60  per  ton,  and  there  was  more  of 
it  in  sight.  There  were  five  partners,  most  of  whom  were  spendthrifts,  arid 
shortly  before  their  failure  they  took  a  trip  to  Sonora  and  spent  $4,000  in  one 
debanclL  Those  who  had  not  squandered  their  money  had  sent  it  away,  and 
when  the  water  came  in  they  could  not  afibrd  to  buy  a  pump  nor  to  cut  a  deeper 
tunnel.  It  is  said  that  there  is  a  large  deposit  of  good  pay  quartz,  40  feet  deep 
and  80  feet  long,  under  the  drift,  on  a  level  with  the  tunnel. 

The  vein  is  from  8  inches  to  2i  feet  in  width,  witli  slate  walls.  There  are 
two  pay  chutes,  which  were  worked  to  a  depth  of  100  feet  and  for  a  horizontal 
distxuice  of  150  feet.  One  account  says  that  the  last  workings  were  in  a  place 
where  the  vein  split,  and  the  miners  were  in  the  poorer  branch.  It  is  reported 
that  a  rich  cross  vein  was  found,  but  that  the  hired  miner  who  found  it  ccmcealed 
the  fact  in  the  hope  that  he  would  some  day  get  possession.  About  82,000 
have  bt^n  .spent  on  roads  to  reach  the  mine  and  mill. 

CrOODwrN". — The  Goodwin  mine,  11  miles  eastward  from  Coulterville,  was 
di^iOove^ed  in  18.50.  It  was  workc^d  with  arrastras  for  tliree  years,  and  then 
fur  three  years  more  with  an  eiglit-stamp  mill,  which  last  paid  $50,000  profit, 
some  of  the  rock  yielding  $100  per  ton.  The  mine  and  mill  lay  idle  for  four 
years,  and  under  ibrcH.'h)sure  of  a  mortgage  passed  into  the  hands  of  a  creditor, 
who  attempted  in  vain  for  several  years  to  sell  for  $1,.500,  undertook  to  work  the 
mine  in  despair,  and  almost  immediately  found  a  good  supply  of  rock,  averaging 
S50  per  ton.  The  vein  runs  east  and  west,  and  dips  to  the  south.  The  aver- 
ago  thickness  is  three  feet,  but  in  places  the  lode  pinches  out.  The  quartz  is  a 
ribbon  rock,  and  all  of  it  pays  for  working.  It  is  found  in  chimneys,  wliich  dip 
to  the  eastward,  with  an  inclination  of  70°  to  the  horizon  on  the  upper  side,  but 
on  the  lower  side  the  dip  is  irreguhu*,  the  chutes  growing  longer,  horizontally, 
as  they  go  down.  Three  pay  chimneys  have  been  worked  so  far,  and  one' of 
them  hiis  pinched  out  in  g«»ing  down.  Both  walls  are  of  slate,  and  there  is  a 
bkck  putty  gouge  a  foot  thick.  A  cross  tunnel  ooO  feot  lon<jf  ^5trikes  the  vein 
400  feet  below  the  surface,  and  the  lode  might  be  struck  1:^00  feet  lower  b}-^  a 
tnnncl  600  feet  long.  The  present  proprietor  is  about  to  put  in  a  pump  and 
hoisting  works.  The  mill  has  eight  wooden-stem  stamps,  and  is  driven  by 
water  fi'om  the  north  fork  of  the  Mercede.  The  flume  is  half  a  mile  long,  and, 
with  tlie  dam,  cost  81,000.  The  mouth  of  the  mine  is  two  miles  from  the  mill, 
to  which  the  ore  is  hauled  on  sleds. 

Bell  &  McGkew. — The  Be^ll  &  McGrew  mine  is  a  mile  west  of  Coul- 
ter\'ille,  on  the  Malvina  lode.     Several  pockets,  yielding  from  $100  to  $1,000, 
liave  been  found,  and  a  mill  with  five  stamps  was  ])iiilt  on  it,  but  it  failed  to. 
pay,  and  is  now  idle. 
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McKenzie. — ^Tlio  McKenzie  mine,  adjoining,  has  pxx>dnoed  some  rock  that 
yielded  820  per  ton,  but  the  miners  weire  driven  out  by  water,  and  the  owners, 
iindinfr  they  could  do  notliing  without  a  steam  pump,  sold  tlieir  five-stamp  mill 
to  Beil  Sc  McGrew  and  stopped  work.    Portion  of  the  mine  has  caved  in. 

HiDELY  &  CuNNTNGHAM. — ^Thc  mine  of  Hidely  &  Cunningham,  on  the 
Mahnna  vein,  two  miles  west  of  Goulterville,  contains  a  deposit  of  aurifennis 
talcose  slate  15  feet  wide,  without  walls,  and  some  of  it  prospects  veiy  well. 
There  is  a  four-stamp  mill,  which  was  running  in  May. 

Mary  Harrison. — The  Maiy  Harrison  mine,  about  two  miles  southeast- 
ward from  Goulterville,  is  situated  on  a  spur  from  the  mother  lode.  This  spar 
vein  is  from  3  to  20  feet  thick,  and  the  quartz  contains  talcose  slate  seams 
which  usually  are  parallel  with  the  walls,  and  the  seams,  or  sides  of  them,  con- 
tain the  most  pay.  The  mine  has  been  worked  by  an  incline  240  feet  deep, 
and  a  pay  chunncy  200  feet  long,  horizontally,  has  been  worked  out  to  a  depth 
of  150  feet.  There  is  no  gouge,  and  the  galleries  are  driven  in  the  slate  on  the 
hanging  wall  side. 

The  Mary  Harrison  Company  have  a  claim  on  the  Malvina  vein,  a  mile  and 
a  half  distant,  and  they  have  worked  it  to  a  depth  of  440  feet  from  the  crop- 
pings,  and  have  run  330  feet  on  the  lode.  Access  is  obtained  through  a  cross 
tunnel.  There  is  black  talcose  slate  on  both  sides  of  the  vein,  which  is  paxallel 
with  the  mother  lode,  and  has  been  traced  4  miles.  The  gold-bearing  poitioD 
of  the  rock  is  a  hard  ribbon  quartz,  near  the  walls ;  while  in  the  middie  ihace 
is  soft,  shelly,  white,  barren  quartz.  The  pay  chute  is  150  feet  long,  honzon- 
tally,  and  it  dips  60^  to  the  southeast  on  the  upper  side ;  the  lower  side  being 
less  regular.  There  are  two  mills ;  one  of  35  stamps,  the  other  15,  and  the 
former  was  about  to  start  at  the  end  of  May. 

'Crowx  Lead. — Immediately  north  of  the  Mercede  river,  in  the  lino  of  the 
Mother  lode,  is  the  claim  of  the  Crown  Lead  Company,  which,  10,500  feet  in  alL 
is  on  the.  Mother,  Adelaide,  and  Medas  veins.  The  Adelaide  vein  has  nqipliea 
1,800  tons,  yielding  87  per  ton,  and  this  ought  to  have  yielded  a  profit;  bath 
did  not,  and  the  work  stopped.  The  general  opinion  in  the  neighborbood  is 
that  the  mine  has  an  immense  quantity  of  good  pay  rock,  but  that  it  nas  not  been 
properly  managed.  The  claim  extends  from  the  river  over  a  steep  hill  2,000  fiaet 
high,  so  that  by  means  of  tunnels  all  the  rock  could  be  run  out  to  that  dqptfi 
vithout  hoisting. 

The  mill  on  the  bank  of  the  Mercede  has  20  stamps,  and  was  built  in  1864, 
at  an  expense  of  835,000.  The  dam  cost  $30,000,  but  was  bought  by  the 
Crown  Lead  Company  for  812,000.  It  is  now  in  excellent  condition.  Tbe 
roads  on  the  claim  cost  89,000.  Both  mine  and  mill  aro  idle.  The  mill  ]«  pvo- 
vided  with  Hepburn  &  Peterson's  pans. 

Adjoining  the  clmm  of  the  Crown  Lead,  or  on  the  same  ground,  is  a  claim 
taken  up  for  a  copper  mine  by  the  Tone  Company,  which  spent  822,000  thM  _ 
and  got  no  return. 

HiXES  Cove. — EUtes  Cove  mine  is  30  miles  northeast  from  UaiipoMi^  ta 
a  vein  which  runs  northwest  and  southeast,  and  is  very  irregular  in  tliyJrn^  ^ 
the  thickest  part  being  eight  feet.     The  quartz  is  a  ribbon  rock,  with  noamnrf  Zt 
black  matter,  which  sticks  in  the  skin,  so  that  the  workmen  in  the  mine  got  a 
very  sooty  look.    All  the  quartz  pays  very  evenly,  and  no  specimens  are  fbood* 
The  average  yield  is  about  8150  per  ton.    The  mine  has  been  worked  five  jmn  ^ 
steadily,  and  the  present  supply  of  quartz  is  obtained  from  a  depth  of  300  fat  ^ 
Connected  vnih,  the  mine  is  a  10-stamp  water  mill,  and  all  the  sandsy  after  paniiig  ^ 
over  copper-plate,  aro  nm  through  arrastras. 

Bridgeport. — ^The  Bridgeport  mine,  just  outside  of  the  line  of  the  MaripWi 
^ant,  has  produced  some  good  ore ;  but  the  thickness  of  the  vein  (finm  rfz 
mches  to  four  feet)  is  very  irregular,  and  so  is  the  quality  of  the  rock.  Tbe  wlBs 
arc  granite;  the  mill  has  eight  stamps.    Both  mine  and  miU  are  idle. 
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Pxftox  Blanco. — ^TUe  Pcnon  Blanco  mine,  6,000  feet  long,  two  miles  nortli- 
waid  from  Gonlterville,  takes  in  nearly  the  whole  of  the  prominent  Pefion  Blanco 
hilL  It  is  being  explored  by  a  tunnel  which,  entering  the  hill  on  the  south  side, 
stiikea  the  lode  175  feet  from  the  mouth  and  100  feet  below  the  croppings. 
Another  tunnel  entering  the  hill  on  the  northwest  side  is  in  2S5  feet,  but  has  not 
reached  the  vein.  Two  shafts  are  also  being  sunk  2,000  feet  apart.  The  south 
f haft  13  25  feet  deep  in  a  pay  chinmey,  which  yields  rock  four  feet  in  thickness, 
averaging  $10  per  ton.  The  horizontal  length  of  this  chimney  is  not  ascertained, 
but  open  cats  on  the  cioppings  200  feet  distant  are  in  the  same  kind  of  rock,  and 
probably  in  the  same  chunney.  The  north  shaft;  has  not  struck  the  vdn,  but  the 
croppings  near  this  shaft  contain  about  two  feet  of  rock  that  fields  S12  per  ton. 
The  first  application  for  a  patent  under  the  act  of  1866  was  mode  for  this  mine. 


SECTION    IT. 

TUOLUMNE    COUNTY. 

Tuolumne  county  extends  from  the  Stanislaus  river  on  the  north  to  the  divide 
between  the  Tuolumne  and  Mercedo  <m  the  south,  and  from  the  summit  of  the 
Siena  to  the  low  foot  hills  near  the  plains.  Nearly  all  the  mines  and  pepulation 
m  in  the  western  half  of  the  county,  below  the  level  of  2,000  feet  above  the  sea. 

The  placer  mines  liave  nearly  all  been  quite  shallow,  and  they  are  now 
eshaoBted  in  many  places.  There  never  have  been  any  large  and  profitable 
hydraulic  claims  in  the  county,  although  theix^  are  some  gravel  ridges  above  Big 
(Mk  Flat,  and  others  near  Cheiokee  that  may  prove  valuable  for  hydraulic  mining. 
One  of  the  chief  mining  features  is  table  mountain,  which  follows  the  Stanislautf 
river  from  Columbia  to  Knifirht's  Ferrv,  and  covers  a  rich  auriferous  channel  tha^ 
Ui  worked  through  tiumels. 

This  mountain  has  yielded  about  $2,000,000,  but  at  a  cost  of  $3,000,000 
Another  remarkable  feature  of  tlie  county  is  the  liniestone  belt,  which  crosscA 
the  country,  through  GaiTote  No.  2,  Kincaid  Flat,  thaw's  Flat,  Springfield,  and 
Columbia.  This  UmeKtone,  instead  of  having  a  sm(H)tli  solid  surface,  appears  to 
be  broken  into  water- worn  bouhlers,  and  rif  h  auriferous  gravel  is  fouud  downi  to 
a  great  depth  in  the  narrow  crevices  betwi-en  theui.  In  this  county,  too,  the 
mother  lo«le  is  more  stronsflv  marked ;  more  distinctlv  traceable*  for  a  considerable 
distance,  and  workeil  in  more  mines  than  in  anv  other  countv.  (Joluuibia  is  notable 
for  having  pro<luc-e<l  more  large  nuggets  than  auy  other  district  in  the  State,  and 
also  for  the  hi^h  fineness  of  its  dust.  Bahl  mountain,  near  Soui»ra,  has  had  an 
unsurpassed  cluster  of  rich  pocket  lodes,  and  the  Soulsby  district  has  some  of 
the  richest  granite  mines  of  the  State.  The  county  has  fun  her  extensive  and 
valuable  l>eds  of  plumbago  and  some  fine  white  nuirble  suitable  for  statuary,  but 
ita  extent  is  not  yet  prove<l. 

Much  work  is  being  done  in  prosjwcting  quartz  veins,  but  the  advance  in  lode 
vuning  is  not  equivalent  to  the  decline  in  placers,  and  the  county  has  lost  about 
200  voters  annually  for  six  or  eight  years. 

The  State  and  county  taxes  ti>gether  are  $4  88  on  ever\'  hundred  dollars,  or 
nearly  five  per  cent.,  and  in  addition  to  that  there  is  in  Sonora  a  city  tax  of  one 
pw  cent. 

The  placer  mining  j)ortion  of  the  county  is  in  a  district  of  hills,  neither  very 
high  nor  very  steep,  and  c<|iisequently  it  is  pretty  well  suited,  so  far  as  grade  is 
eoncemedy  for  roads  and  for  tillage;  but  the  soifis  not  strong  and  waU'r  is  dear. 
Giain  does  nut  yield  large  crops,  and  the  supply  of  fruit  for  exceeds  the  home 
^mand,  but  transportation  is  so  dear  that  it  cannot  bo  taken  away  fresh  with  a 
piofiL     Largo   quantities   are   dried,  and  in  18GG  300  tons  of  dried  peaches 
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were  shipped  from'Tuolamno.  Casks  and  freight  are  so  dear  that  wine  making 
yields  no  profit,  and  the  brandy  tax  prevents  the  conversion  of  the  grapes  into 
brandy,  and  many  of  the  vineyards  and  orchards  are  not  cultivated,  and  no 
new  vineyards  are  being  planted.  The  general  appearance  of  the  ranches  does 
not  indicate  prosperity.* 

During  the  &*st  half  of  1867  not  less  than  a  thousand  Chinamen  left  the 
county,  more  than  300  having  gone  j&x)m  Columbia  and  vicinity,  and  as  many 
more  from  Chinese  Camp. 

According  to  observations  made  by  Doctor  Snell  in  the  rainy  season  of 
1861-'62,  121  inches  of  rain  fell  at  Sonora;  in  that  of  1864-'65,  20  inches;  in 
that  of  1865-^66,  35  inches;  and  in  that  of  1866-'67,  50  inches. 

The  following  mean  thermometrical  observations  are  also  token  from  his  books, 
the  degrees  being  Fahrenheit's: 


1858.— October.. 

November 

^       December 

1859.  — January . . 

February  . 

March 


6  A.M. 

12  M. 

53<^ 

63° 

54 

61 

43 

50 

46 

55 

3d 

50 

61 

81 

6  p.m. 


560 

52 

44 

48 

44 

68 


Columbia. — Columbia,  situated  where  the  Table  Mountain  channel  crossed 
the  limestone  belt,  and  where  the  volcanic  material  had  been  deroded,  having  the 
rich  auriferous  deposit  near  the  surface,  was  for  a  long  time  the  largest  and  the 
busiest  town  in  the  southern  mines.  The  site  was  in  a  beautiful  vale,  and  the 
town  was  built  up  in  very  neat  style,  but  the  placers  of  the  vicinity  are  approach- 
ing exhaustion,  business  has  declined,  and  many  of  the  lots  have  been  mined 
out,  leaving  the  large  limestone  boulders  lying  naked,  barren  and  cheerless.  As 
the  population  has  declined,  houses  have  lost  their  value,  and  dwellings  can  be 
purchased  for  one-tenth  their  cost.  In  many  cases  miners  have  purchased  houses, 
♦even  brick  stores,  for  the  purpose  of  tearing  them  down  and  washing  away  the  dirt 
•of  the  lots ;  and  this  system  is  still  in  progress,  continually  reducing  the  number  of 
houses,  and  the  area  of  soil  and  level  ground  suitable  for  occupation.  Most  oi 
the  rich  placer  claims  are  in  a  basin,  which  has  never  been  drained,  and  oonsa- 
qnently  there  is  a  largo  mass  of  auriferous  dirt  that  may  be  worked  in  the  future 
if  drainage  is  supplied.  The  Stanislaus  river  is  two  miles  off,  and  by  starting 
from  a  ravine  that  puts  into  the  river  a  tunnel  could  be  run  400  feet  under  tl»9 
town  with  the  length  of  a  mile  and  a  half.  The  expense,  however,  would  bo 
•very  great,  and  the  profit  uncertain,  so  nobody  speaks  seriously  of  the  prefect 
At  the  deeper  claims  in  Columbia,  the  dirt  is  hoisted  from  the  bottom  to  a  dump 
box  placed  so  high  that  there  is  fall  enough  from  it  to  carry  away  the  refuse  dirt 

*  Note. — Referring  to  the  advantages  to  be  derived  from  the  construction  of  the  propond 
Stockton  and  Copperopolis  railroad,  and  the  impetns  that  would  be  given  to  the  industiy^ 
the  interior  counties  by  this  enterprisoi  Mr.  William  S.  Watson,  the  intelligent  engineer, 
Bays: 

*'The  proposed  road  will  not  touch  Tnolnmne  county,  but  for  all  practical  purposes  wQl 
commana  its  trade  and  travel,  Copperopolis  being  15  miles  from  Sonora,  and  from  Knight's 
Ferry  it  is  about  two  miles  to  the  west  line  of  the  county.  The  sectional  area  of  Taolumne 
is  1,430  square  miles.  The  character  of  the  country  is  of  course  mountainous,  forming  spurs 
of  die  main  ridges  of  the  Sierra  Nevada,  descending  into  the  valley  to  the  west.  The  popu- 
lation in  1860  was  16,229 ;  assessed  valuation  in  1&65,  $1,536,258.  The  present  freights  an 
principally  up,  amounting  to  6,000  tons  per  year,  chiefly  supplies ;  estimated  freights  to  Biff 
Oak  Flat,  Chinese  Camp,  Don  Pedro's  Bar,  and  the  Garrotcs,  950 ;  total  up  freights  through 
Tnolamne  county,  6,950  tons ;  and  of  down  freights,  consisting  of  building  materials,  lum- 
ber, and  ores,  not  less  than  1,320;  total,  8,270  tons.*' 
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through  sluices.     The  water  is  thrown  npon  the  dirt  in  these  dump  boxes  through 
hvdzmalic  pipes,  a  style  of  washing  used  in  very  few  places  in  the  State. 

From  1853  to  1857  Columbia  shipped  $100,000  weekly;  now  the  shipment 
is  from  S40,000  to  $50,000  per  month,  and  there  is  a  steacly  decrease. 

The  following  are  the  principal  claims  in  the  Columbia  basin : 

The  Columbia  Boys'  claim,  500  by  100  feet,  has  been  worked  regularly  since 
1850.  Previous  to  1853  it  paid  $20  per  day ;  from  1853  to  1857  $7  50  per  day, 
and  since  1857  $3  per  day.  The  dirt  is  hoisted  by  a  wooden  wheel.  Five  men 
are  employed  in  the  claim  now. 

The  Tiger  claim,  400  by  130  feet,  was  opened  in  1849,  but  did  not  pay  much 

for  the  first  six  years.     Between  1855  and  1858,  however,  it  was  verj^  profitable, 

and  from  1863  to  1865  it  paid  still  better  than  before.     In  1863  the  yield  was 

from  $100  to  $600  per  week  to  the  man.     It  has  not  been  paying  expenses  foi 

the  last  two  years.     An  iron  wheel  is  used  for  hoisting.     In  the  bottom  of  ihis 

claim  is  a  hole  leading  into  a  subterranean  channel  which  has  its  outlet  below 

Jamestown,  eight  miles  distant.     On  one  occasion  2,500  inches  of  water  ran 

down  the  hole  for  weeks ;  and  the  same  water  escaped  at  the  outlet,  where  the 

stream  was  governed  as  to  its  size  and  color  by  the  supply  at  Columbia.     A 

shnilar  hole  is  found  in  a  claim  at  Knapp's  ranch.     Men  have  climbed  down  150 

feet,  and  gone  100  ft^t  further  with  ropes  to  the  bottom,  where  there  is  a  stream 

4  feet  wide  and  12  feet  deep,  with  a  slow  cuiTcnt  and  clear  water,  no  matter 

how  muddy  the  streams  may  be  on  the  surface.     It  is  supposed  that  the  outlet 

'     b  at  Springfield  or  Gold  Springs. 

I  The  Cascade  claim,  300  by  150  feet,  has  paid  well  for  short  periods,  but  has 
i  not  yielded  more  on  an  average  than  $2  50  per  day  to  the  man.  Five  men  are 
I    employed,  and  a  hydraulic  wheel  is  used  for  hoisting. 

The  Mclnroe  claim,  300  by  100  feet,  paid  well  in  early  days,  but  does  not 
yield  more  than  $2  50  per  day  now  to  the  man.  Three  men  arc  employed  in 
the  claim.     The  hoisting  is  done  l)v  a  whim. 

The  Burns  claim,  400  ]>y  200  leet,  paid  $10  per  day  to  the  baud  from  1853 
f  to  1857,  and  averaged  SlOO  per  montli  to  the  hand  since  1837.  Five  men  are 
I     employed,  and  an  overshot  wheel  is  used  for  hoisting. 

The  Main  claim,  300  by  200  feet,  has  paid  high  at  times,  but  docs  not  yield 
more  than -82  per  day  to  the  six  men  employed.  The  hoisting  is  done  by  an 
iron  hydraulic  wheeL 

The  Millington  claim,  300  by  100  feet,  washes  in  a  ground  sluico,  and  has 
paid  $20  per  week  over  expenses.     Four  men  are  enij)loyed. 

KlxAPi^'s  Ranch. — Adjoining  Cohnnliia  on  tlic^  east  is  Knapp's  rnnch,  of  which 
about  live  acres  have  been  washed,  yielding  $10,000  per  acre  or  $200,000  in  all. 
llie  IhkI  r(Kik  here  is  limestone,  but  the  boulders  aro  large,  and  the  juiners 
can  wash  between  them  much  more  conveniently  than  among  the  emallex  boulden. 
of  Columbia. 

The  following  claims  are  on  Knap[)*s  ranch  : 

The  Sullivan  claim,  200  by  100  feet,  is  fifty  feet  deep,  and  is  worked  by  a 
hydraulic  stre^am  thrown  against  the  bank.  Two  men  work  the  claim,  and  they 
make  together  about  $5  per  day. 

The  Peabody  and  Arnold  claim,  200  by  100  feet,  is  also  worked  by  a  hydrau- 
lic stream  against  the  bank,  which  is  50  feet  high.  No  men  are  engiiged  in 
it,  and  they  have  at  times  got  very  good  pay. 

The  German  claim,  200  by  100  feet,  has  paid  tolerably  well. 

The  Grant  claim,  200  by  100  feet,  commenced  working  only  a  short  timo  since. 

The  Hunt  ckim,  500  by  500  feet,  is  remarkably  ricdi.  It  paid  $25,000  in  one 
sommer.  It  employs  six  men,  hoists  by  hydraulic  wheel,  and  washes  in  a  dump 
box. 

The  Dutch  Bill  claim,  200  by  100  feet,  was  opened  in  ISGO,  and  has  at  times 
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paid  $1,000  per  month.     It  yields  $3  per  day  each  now  to  two  men.     The  dirt 
is  washed  on  the  groand. 

Sawmill  Flat. — ^Tho  following  claims  are  at  Sawmill  Flat : 

The  Foley  claim,  200  feet  square,  was  opened  in  1850,  and  has  never  paid 
mor^  than  moderate  wages.  Foor  men  are  employed,  and  there  is  a  hydmolic 
wheel  for  hoisting. 

The  Dryden  claim,  400  by  100  feet,  washes  in  a  ground  sluioe  and  pays  welL 
It  has  lately  yielded  $2,500  to  the  man  in  a  season.     Five  men  are  employed. 

Shaw's  Flat. — ShaVs  Flat  and  Springfield  are  on  the  limestone  belt,  but 
the  deposit  of  gravel  was  shallow,  and  it  has  nearly  all  been  washed  away.  At 
Springfield  there  are  two  lar^e  springs  from  which  the  town  took  its  name ;  and 
to  these  miners  brought  the  dirt  in  carts  in  1850.and  1851,  and  washed  out  from 
$10  to  $20  per  day.  As  many  as  150  carts  were  running  at  one  time.  There 
were  single  cart-loads  that  paid  as  much  as  $1,000.  The  ground  was  covered 
with  a  heavy  growth  of  large  pine  timber,  which  has  now  all  disappeared,  ancl 
little  remains  save  the  rugged  limestone.  Springfield  at  one  time  had  600  voters, 
and  now  it  has  not  one-tenth  of  that  number. 

At  Sawmill  Flat,  near  Columbia,  the  dirt  is  hoisted  by  wheel  into  a  dump  box 
and^there  washed.     The  diggings  hero  will  last  for  a  long  time. 

At  Brown's  Flat  they  wash  in  the  same  manner. 

At  Yankee  Hill  there  are  some  rich  hydraulic  claims. 

SoNORA. — Sonora  is  situated  on  the  slate,  just  below  the  limestone,  and  was 
wonderfully  ficli  in  early  days,  but  is  now  nearly  exhausted.  The  gold  shipped 
nearly  all  came  from  placers  previous  to  1858  j  now  it  is  about  equally  divided 
between  quartz  and  placers.  The  amount  shipped  in  May,  1865,  was  $80,000 ; 
in  June,  $84,000 ;  in  July,  $95,000  j  in  August,  $102,000}  in  September,  $91,000. 

Big  Oak  Flat. — Big  Oak  Flat  is  on  a  granite  bed  rock,  and  the  gravel  on 
it  was  from  2  to  20  feet  deep.  Ditch  water  was  not  brought  in  until  1859,  and 
in  the  next  year  it  saw  its  best  days.     It  is  now  pretty  well  worked  out. 

KiNCAiD  Flat. — Kincaid  Flat,  four  miles  east-southeast  of  Sonora,  150  feet 
above  the  level  of  Sullivan's  creek,  on  the  limestone  belt,  was  formerly  a  basin, 
of  200  acres  j  but  it  has  been  worked  continuously  since  1850.  The  deepest 
workings  are  75  feet  below  the  original  surface,  but  the  bottom  has  not  yet  been 
reachett  on  account  of  the  abundance  of  water  and  lack  of  drainage.  The  richest 
pay  has  been  found  near  the  water-level.  One  claim  50  feet  square  paid  $  1 00,000, 
and  it  is  estimated  that  the  total  yield  of  the  flat  has  not  been  less  than  $2,000,000. 
There  is  a  considerable  area  of  rich  ground  that  cannot  be  washed  until  some 
artificial  drainage  is  supplied,  and  it  has  been  estimated  that  by  making  an  open 
cut  500  feet  long  and  a  tunnel  1,000  feet,  at  a  total  cost  of  $12,000,  75  acres 
might  be  worked.  In  addition  to  the  cutting  of  the  tunnel,  the  flume  would  be 
expensive,  and  a  company  has  been  formed  with  a  capital  stock  of  $30,000  to 
undertake  the  work. 

Jamestow^n. — Jamestown,  on  the  bank  of  Wood's  creek,  was  built  up  by 
rich  and  shallow  placers  in  its  neighborhood  j  but  these  are  now  nearly  exhausted* 
and  the  town  has  become  a  little  village.  It  is,  however,  situated  near  the 
northern  lode,  and  it  will,  probably,  with  the  development  of  quartz  miningi 
recover  its  prosperity. 

Other  Towns. — Algerine,  a  mile  and  a  half  north  of  the  Tuolumne  river, 
and  west  of  the  main  limestone  belt,  once  had  800  voters,  but  is  now  reduced  to 
a  few  score,  the  placers  on  which  it  depended  being  nearly  exhausted. 

Cherokee  and  Somerville,  about  eight  miles  east  of  Sonora,  are  on  the  granite, 
and  they  depend  mainly  on  qniui;z  mines  for  their  support. 

Chinese  Camp  and  Montezuma  are  placer  mining  towns  near  the  western  border 
of  the  county. 

Table  MouNTArN. — One  of  the  most  remai-kable  features  of  Tuolumne 
county  is  Table  mountain,  which  attracts  attention  from  remote  distances  by  its 


WEST  OF  THE  BOCKT  MOUNTAINS.  39 

hlAcky  bare^  level  smfftoe,  extencUng  across  the  landscape  like  a  gigantic  AvaJl. 
Examined  cloeely,  it  appears  to  be  a  mountain  capped  with  basalt,  a  quarter  of 
a  mile  wide  and  40  miles  long.  It  poured  out  of  a  volcano  near  Silver  moun- 
tain, in  Alpine  county^  and  took  the  same  general  course  as  the  present  Stauis- 
hras  fiver,  which  has  cut  across  it  in  various  places.  There  is  a  fork  in  the 
basaltic  stream,  14  miles  above  Columbia.  The  average  height  above  the 
adjacent  ground  in  Tuolumne  county  is  from  500  to  800  feet  on  the  northern  side, 
and  from  200  to  500  on  the  southern.  The  adjacent  earth  has  been  washed  away 
to  a  greater  depth  near  the  line  of  the  mountain  along  its  northern  base,  and  for 
that  reason  nearly  all  the  tunnels  run  in  on  the  northern  side. 

The  main  strata  of  the  mountain,  commencing  at  the  top,  are :  basalt,  which 
is  in  most  places  140  feet  deep ;  under  that  is  a  stratum  of  volcanic  sand  100 
feet ;  then  pipe  clay  and  sand,  50  feet ;  then  coarse  gravel,  20  feet ;  then  pay 
gravel,  5  feet ;  then  bed  rock.  These  strata  vary  greatly  in  thickness,  however, 
in  different  places;  there  are  spots  where  the  pipe  clay  is  100  feet  deep;  but  tlie 
above  figures  are  ^ven  as  an  average. 

The  pay  gravel  is  found  in  two  places ;  there  are  really  two  channels,  and 
whether  they  were  the  beds  of  two  different  streams  or  two  beds  of  the  same 
Btrcara,  occupied  at  different  times,  is  not  clearly  determined,  although  the  latter 
supposition  is  the  more  i>robable.  The  channels  arc  not  found  under  the  mid- 
dle of  the  mountain  at  every  point  j  there  are  places  where  one  of  the  channels 
is  not  covered  by  the  baSalt  at  all,  and  the  other  is  only  under  the  edge  of  it.* 
In  a  claim  near  Whimtown  a  tree  standing  erect  100  feet  high  was  found  in 
the  pipe  clay,  and  it  looked  as  if  it  had  never  l)een  moved  from  the  position  in 
which  it  grew ;  but  it  was  all  chaiTed,  though  the  basalt  was  a  hundred  yards 
distant. 

Table  mountain  has  been  an  imfortimate  locality  for  miners.     It  is  estimated 
that  at  least  61,000,000  more  have  been  put  into  the  mountain,  counting  the 
rp!»Tilar  wages,  than  were  ever  taken  out.     Nine-tenths  of  the  miners  who  under- 
r'V)k  to  work  claims  there  wv.ve  the  losers.     There  was  enou<^h  gold  to  pay  well, 
hni  the  miners  di<l  not  know  how  to  get  it.     They  worked  in  conii)anies,  and 
many  of  the  members  werc  shirks  and  idlers.     They  had  no  experience  in  this 
kind  of  mininir,  and  did  not  know  how  to  niana<xe  sf>  as  to  do  the  most  execution 
with  the  least  labor.     Thev  irnessed  at  the  level  of  the  ehannol,  and  started  their 
timnels  too  high,  so  that  they  could  not  drain  their  ground,  and  either  had  grtjut 
t-!q)en.<os  for  pumping  or  had  to  cut  new  tunnels.     The  ol<l  channel,  when  tirst 
discovered,  was  extremely  rich,  and  it  was  presumed  that  the  possession  of  a 
claim  anywhere  on  the  mountain  was  equivalent  to  a  fortune;  so  no  econouiv 
was  nseiL     Two  comi)anies  side  by  side  might  have  united  to  cut  one  tunnel, 
but,  instead  of  that,  (?ach  made  its  nin.     But  the  outsiders  who  did  not  get 
claims  when  the  mountain  was  iirst  taken  u]),  in  claims  300  feet  iii  lougth,  run- 
ning across  the  channel,  held  a  meeting  and  res<dved  that  those  claiuis  were  too 

*  Mr-  J.  Arthur  Phillips  says,  in  his  recent  work  on  the  mining  and  metallurp^y  of  gold 
%nd  silver:  **  The  snmmit  of  this  elevation  is  occupied  by  a  thick  bed  of  baHalt,  of  a  very 
dsrk  color  and  great  density  of  texture,  which  is  occasionally  distinctly  columnar,  and  ap- 
pears to  hs\*i  been  poun.>d  out  in  one  continuous  How.  This,  in  the  neighborhood  of  Sonora, 
•jj  from  140  to  15<>  feet  in  thickness,  and  its  width  near  the  entrance  of  the  Huckeyc  tunnel 
L*  abont  1,7(»U  feet.  Beneath  this  capping  of  basaltic  lava  is  a  heavy  <leposit  of  detrital  mat- 
ter distinctly  stratif]<Ml  in  almost  horizontal  l)ed8,  but  with  a  slight  inclination  from  either  side 
side  tovrardi  the  centre  of  the  mass.  These  sedimentary  ImkIs  chiefly  consist  of  a  rather  rine- 
craioed  sandstone,  which  rapidly  disintegrates  on  exposure  to  the  atmosphere.  Interstratilied 
w'-tb  this  sandstone,  and  more  particularly  in  the  proximate  vicinity  of  the  iK'd-rock,  are  clays 
and  fine  argilliiceous  shales,  tVfquently  nearly  white  and  often  beautifully  laminated.  With 
these  are  As»«>ciated  bi?ds  made  up  of  coarse  grain,  strongly  coliering  together,  forming  the 
crmemt  of  iIrj  mines;  and  at  tlie  bottom  is  found  tlie  pay  ffratcl,  exactly  like  that  seen  in  the 
Ud  of  an  ordinary  river.  The  entire  thickness  of  this  <letrital  mass  at  its  greatest  depth  is  at 
last  two  hundred  feet.  This  thickness,  however,  diminislu^s  towards  the  extremities  of  the 
deposit,  where  the  edges  of  thu  basin  formed  by  the  rim-rock  gradually  rise."     (Pp.  43, 44.) 
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large,  and  no  man  should  hold  more  thati  100  feet  wniare.  These  jumpers,  as 
they  were  called,  far  outnumbered  the  original  locators,  and  they  took  up  a  larse 
part  of  the  mountain^  held  their  own  for  a  long  time,  and  spent  large  sums  m 
prospecting,  but  were  at  last  defeated  in  court  and  ejected.  Not  one  of  them 
made  anything  by  the  jumping  operation,  and  it  is  now  conceded  that  the  300 
feet,  instead  of  being  t<x)  much,  was  too  little,  since  most  who  held  even  those 
large  claims  lost  money  by  them. 

The  old  channel  was  discovered  at  Springfield  in  1 852,  in  the  Fox  claim,  in 
a  shaft  eight  feet  deep,  on  a  flat  from  which  the  basalt  had  been  washed  away. 
The  next  year  the  Berry  shaft,  55  feet  deep,  struck  the  cliannel ;  but  it  was  not 
till  the  firat  of  May,  1854,  that  the  first  timnel  was  started,  and  the  theory  of 
lead  running  under  the  basalt  was  generally  considered  absurd  until  October, 
1855,  when  the  first  tunnel  reached  the  channel  under  the  basalt. 

The  tunnels,  to  reach  the  channel,  aveiiige  about  1,000  feet  in  length,  and  the 
pi-esent  cost  of  cutting  tuimels  at  Table  mountain  is  $16  per  lineal  foot.  The 
tiommon  size  of  the  tunnel  is  six  feet  high  and  four  /eet  wide.  The  grade  is  one 
foot  in  a  hundred.  At  the  bottom  of  the  tunnel  is  laid  a  tramway,  28  inches 
wide.  Sleepers,  three  by  four  inches,  rest  on  ties  of  the  same  size  four  feet  apart, 
and  are  covered  with  iron  straps  an  inch  and  a  half  wide  and  a  quarter  of  au  inch 
thick. 

The  following  is  a  list  of  tlu^  claims  in  Table  mountain,  with  a  brief  statement 
of  their  success  and  present  condition,  commencing  near  Columbia  and  nuining 
down  stream : 

The  Buchanan  claim,  300  feet  long,  has  a  tunnel  which  never  paid  expenses 
nor  reached  the  gravel ;  it  is  not  working  now. 

The  Springfield  chiim,  2,000  feet  long,  has  a  tunnel  1,500  feet  long,  and  paid 
well.  The  claim  is  working  now.  Three  channels  were  found  in  this  claim, 
and  all  were  rich. 

The  Joint  Stock  claim,  2,400  feet  long,  has  one  tunnel  of  1,000  feet  and 
another  of  1,200,  that  was  commenced  in  1855 ;  and  the  claim  is  not  abandoned, 
although  $150,000  have  been  spent  on  it  and  only  $50,000  taken  out.  Good 
gmvel  has  lately  been  found,  and  the  claim  is  considered  valuable. 

The  Saratoga  claim,  1,200  feet  long,  has  a  tunnel  1,200  feet  long.  The  yield 
was  $300,000,  but  rumor  says  the  expenditures  were  still  greater.  The  first 
owners  sold  out  at  a  high  i)rice,  making  a  profit  by  speculation,  but  causing  so 
much  more  loss  to  the  purchasers.     The  claim  is  not  working  now. 

Here  comes  a  gap  in  the  mountain,  and  below  are  the  following  claims : 

The  Crystal  Spiing  claim,  800  feet  long,  reached  the  channel  and  produced 
much  gold,  but  the  sum  was  not  ascertainable-;  it  is  standing  idle  now. 

The  Know-Nothing,  a  juniper  claim,  never  reached  the  channel. 

The  Gold  Hunter,  a  juniper  claim,  never  reached  the  channel. 

The  Virginia  claim,  1,700  feet  long,  reached  the  channel  with  a  tunnel  800 
feet  long,  .but  took  out  only  $5,000  and  spent  $100,000.  The  company  had 
very  long  and  costly  litigation  with  jumpers  on  both  sides. 

The  Blank  jumper  comjiany  started  a  tunnel  on  the  Virginia  ground,  but 
never  reached  the  channel. 

The  Independence  jumper  company  reached  the  channel  by  a  tunnel  500  feet 
long,  but  found  no  gravel,  and  lost  $75,000  by  their  enterprise. 

The  Mary  Ann,  another  jumper  company,  ran  a  tunnel  in  a  considerable  dis- 
tance, but  found  nothing. 

The  Cape  Cod,  also  a  jumper,  had  similar  bad  luck. 

Tlio  American  claim,  1,600  feet  long,  has  a  tunnel  900  feet  long,  and  cut 
across  the  channel  with  a  dnft  five  feet  wide.  No  pay  gravel  was  found  here, 
and  the  company  were  so  poor  and  so  much  discouraged  that,  instead  of  exam- 
ining the  channel  further,  at  a  slight  expense,  as  they  could  have  done,  they 
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■bopped  wodcy  and  nothiiig  has  been  done  now  fiir  three  years.    Their  loss  was 

tso^ooo. 

The  Buckeye  claim,  1^000  feet  long^  now  inclades  several  old  clairas,  and  has 
thne  tsnnelsy  only  one  of  wbich^  2,000  feet  long^  is  now  nc^  One  of  the 
ahmdoned  tnnnels  was  1,650  feet  long.  Work  was  oommenoed  in  1854,  and 
haa  been  kept  up,  with  the  exception  of  one  year,  ever  since,  at  an  expense  of 
tlOOfOOO,  while  ike  total  yield  has  been  only  $10,000.  An  artesian  auger  was 
«sed  in  prospecting  this  claim,  and  Mr.  Gk>ald,  who  tried  the  experiment,  thinks 
it  aboold  be  nsed  ueqnently.  His  drill  was  four  and  a  half  inches  wide,  and  he 
bondfocff  or  five  feet  in  basalt  and  eight  or  ten  feet  in  slate  in  12  hours. 
The  cost  in  slate  is  $6  or  $8  per  foot.    A  water  blast  is  used  for  ventilation. 

The  Boston  daim,  3,000  feet  lon^,  commenced  work  in  1855,  and  has  worked 
iteadfly  ever  since.  The  total  yield  has  been  not  less  than  8500,000,  and  the 
total  net  profit  nothing.  Much  of  the  work  was  done  at  first  by  a  joint  stock 
coopany,  the  aliareholaers  in  which  claimed  the  right  of  being  employed,  though 
some  of  them  were  of  little  value  as  laborers.  The  manager  did  not  know  how 
to  wiQik  to  advantage,  and  did  not  pursue  any  steady  plan.  They  worked  first 
in  one  place  and  then  in  another,  without  exhausting  either,  and  then  the  timber 
loUed  and  the  roof  fell  in.  There  are  now  two  owners  in  the  claim,  and  thev 
are  doing  better  than  any  of  their  predecessors,  though  the  gravel  is  not  so  rich 
as  it  was  some  years  a^.  There  is  still  a  largo  amount  of  ground  untouched. 
Ten  men  ore  employe^  and  there  is  pay  dirt  enough  in  sight  to  keep  them  busy 
fiorhalf  a  year.  The  average  yield  per  day  is  $8  to  the  man,  or  $1  per  ton* 
The  dirt  is  soaked  over  ni^ht  in  a  dump-box  before. 

The  Maine  Boys'  claim  is  1,200  feet  long  on  the  north  side  of  the  mountain, 
but  the  lines  conveige  so  that  they  are  only  550  feet  apart  on  the  south  side. 
The  expenses  have  been  $120,000J^  and  the  yield  vei>'  little.    The  origmal  share- 
holders, having  starved  themselves  out,  sold  conditionally  to  a  San  Francisco 
<   eompany. 

I      The  Scraporville  claim,  1,200  feet,  has  jmid.     It  is  said  that  the  owners  of 
I   one-fourth  of  the  stock  saved  $5,000  in  a  few  years. 

The  Oliver  claim,  4,000  feet  long,  has  yielded  $200,000,  and  report  says 
88,000  have  been  taken  firnn  a  single  dump-box,  which  holds  150  tons.  The 
profits  were  moderate  till  the  end  of  1866,  and  are  now  largo.  This  company 
has  been  engaged  in  litigation  f6»r  six  years,  has  spent  §30,000  on  the  suit,  and 
has  been  before  the  Supreme  Comt,  in  one  form  or  another,  with  it  four  times. 
The  company  is  Avorking  the  side  channel. 

The  New  York  Company  claims  2,400  feet,  and  their  groimd  is  considered  the 
richest  in  the  county.  They  are  working  on  the  side  channel,  which  is  there 
about  60  feet  wide,  and  each  longitudinal  foot  on  it  pays  §1,000.  They  say 
they  have  taken  out  $250,000 ;  others  say  §300,000. 

The  Chinese  claim,  so  called  because  the  shareholders  came  from  a  Chinese 
camp  near  by,  is  2,000  feet  long,  and  never  paid  anything.  The  tunnel  was 
ran  in  300  feet. 

The  App  claim,  2,000  feet  long,  has  a  tunnel  1,500  feet  long,  cut  at  a  cost  of 
$50,900.     It  never  paid  anything. 

The  Know  Nothing  clahn,  1,500  feet,  has  yielded  nothing  and  swallowed  up 
$7,000. 

the  Chicken  Company  claimed  2,500  feet,  spent  §20,000,  cut  two  tunnels,  and 
got  nothing. 

The  3Iontezuma  Company  claimed  3,000  feet  and  sunk  $20,000  in  a  tunnel 
2,000  feet  long. 
I  The  Rough  and  Ready  Company  claims  5,400  feet,  and  have  taken  out  not 
less  than  $200,000.  One  of  the  shareholders  observing  some  gravel  on  the 
mountain  side,  filled  his  pan  with  it,  and  on  washing  it  found  a  ffood  prospect. 
Thev  set  to  work  here  and  found  it  rich.     It  was  a  bar  of  the  old  river,  75  feet 


4^  RESOURCES   OF  STATES  AND   TERRITORIES 

above  the  level  of  tlie  channeL     The  claiin  has  been  worked  regularly  gince 
1854,  and  still  pays  a  little. 

The  Union  claim, feet,  unopened. 

The  Palisade  claim,  5,400  feet,  is  unopened. 

Here  we  come  to  a  place  where  the  channel  is  lower  than  the  oountiy  on  each 
side  of  the  mountain,  so  it  is  impossible  to  get  any  drainage  or  to  do  any  work. 

The  old  Stanislaus  Company  has  a  claim  12,000  feet  long  on  Table  mountain, 
just  above  the  point  where  the  Stanislaus  river  cuts  off.  The  channel  where  it 
opens  on  the  bluff  is  350  feet  above  the  level  of  the  present  river,  so  there  is 
abundant  drainage  down  the  channel,  though  the  country  on  both  sides  of  the 
mountain  is  higher  than  the  old  channel.  The  old  Stanifilaus  Company  spent  a 
good  deal  of  money  tiying  to  get  in  from  the  side  before  they  discovered  the 
outlet  on  the  bluff.  Some  of  the  gravel  paid  $18  per  ton.  A  mill  was  erected 
in  1859  to  crush  the  cement,  but  it  did  not  pay. 

At  Two  Mile  Bar  (two  miles  east  of  Knight's  ferry)  the  channel  is  80  feet  below 
the  level  of  the  present  Stanislaus  river. 

Quartz  MrsriNG  in  Tuolumnb. — Tuolumne  county  is  very  favorably  situate 
for  quartz  mining,  and  so  far  as  external  indications  and  facilities  may  serve  as 
guides,  the  presumptions  are  that  it  will  be  second  to  no  other  county  in  Cali- 
K)mia  in  production  of  quartz  gold.  Wood  and  water  are  abundant ;  the  roads 
generally  are  good,  and  the  quartz  veins  large,  numerous  and  easily  traced.  The 
mother  lode  and  the  companion  talcose  vein  here  have  their  largest  and  most 
regular  development  The  Grolden  Rule,  the  Reist,  the  Mooney,  and  the  Heslep 
are  all  in  the  companion  talcose  vein,  and  have  paid  for  a  longer  time  than  any 
other  of  their  class  in  the  State.  The  quartz  veins  in  the  granite  about  Soulsby- 
ville  are  the  most  productive  of  their  class  in  the  State,  and  the  cluster  of  pocket 
mines  on  Bald  mountain  is  unsurpassed  in  the  multitude  and  richness  of  pockets 
within  a  small  area. 

Golden  rule. — The  Golden  Rule,  1,600  feet  long,  is  on  the  mother  lode,  about 
three  miles  eastward  from  Jamestown.  The  claim  includes  both  veins,  the  main 
mother  lode,  and  the  talcose  slate  branch  or  companion  vein.  At  the  surface 
they  are  75  feet  apart,  and  87  feet  below  they  are  40  feet  apart.  The  midn 
lode  is  12  feet  thick,  exclusive  of  a  horse,  and  the  slate  vein  is  eight  feet.  The 
latter  is  the  one  which  is  being  worked.  The  vein  is  a  black  slate,  bearing 
much  resemblance  to  ordinary  roofing  slate,  and  is  penetrated  in  every  direction 
by  seams  of  quai-tz,  seldom  more  than  two  inches  in  thickness.  The  gold  is 
found  in  the  slate,  seldom  in  the  quartz.  All  the  vein-stone  is  worked,  though 
that  near  the  foot  wall  is  the  richest.  The  rock  is  soft,  and  is  easily  extracted 
and  crushed.  The  pulp  from  the  battery  is  black  like  the  slate.  The  walls  are 
a  hard  magnesian  rock.  There  is  a  slight  dip  to  the  east.  The  mill  has  15 
stamps,  and  is  driven  by  water.  The  weight  of  the  stamps  is  750  pounds,  their 
speed  50  blows  per  minute,  and  their  drop  from  five  to  eight  inches.  There  is 
sufficient  power  to  drive  15  stamps  more.  The  water  is  obtained  from  the  Colom- 
bia Ditch  Company.  About  85  per  cent,  of  the  gold  is  caught  in  the  mortar, 
and  nearly  five  per  cent,  on  the  copper  plates  immediately  below.  The  pulp 
runs  over  a  shaking  table,  which  has  120  jerks  per  minute,  and  is  cleaned  out  twice 
in  24  hours,  yielding  about  400  pounds  of  sulphurets  each  time.  The  pulp  also 
passes  over  blankets,  which  are  washed  once  in  an  hour.  There  are  10  pounds  of 
pure  sulphurets  to  a  ton,  but  the  concentrated  tailings  as  saved  are  about  40 
pounds  to  a  ton  of  ore,  and  there  are  $40  per  ton  in  these  tailings,  which  are 
worked  in  an  arrastra,  which  pays  six  ounces  a  month.  A  Stetson  amalgamator 
below  the  blankets  pays  only  $1  per  month. 

The  slate  vein  was  brown  and  decomposed  at  the  surface,  and  was  washed  in 
sluices  by  placer  miners  to  a  depth  of  30  feet.  In  1866  the  present  mill  wad 
finished,  and  in  the  year  preceding  the  Ist  of  July,  1867,  the  number  of  tons 
erushcd  was  4,099 ;  the  average  yield  per  ton,  $8  94 ;  the  total  yield,  $36,653 ; 
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cost  of  lalK>ry  $16,500;  cost  of  repairs,  timber,  lumber,  cliarcoal,  hauling,  taxes, 
kCy  S5,800.;  co6t  of  supplies  sent  from  San  Francisco,  82,400;  office  expenses 
in  San  Francisco,  includinc^  salaries  of  president  and  secretary,  freight  in  bullion, 
travelling  expenses,  &:c.,  $1,500 ;  dividends,  $7,500,  and  cash  on  hand,  $2,953. 
The  total  expenses  were  $6  39,  and  the  net  profit  $2  55  per  pon.  The  average 
number  of  days  that  the  mill  ran  in  a  month  was  23 ;  the  highest  being  27, 
and  the  lowest  17.  The  average  yield  per  ton  was  $5  71  in  l^Iarch,  $6  79  in 
January,  $6  97  in  June,  $7  72  in  November,  $15  54  in  October,  and  $10  or  $1 1 
and  odd  cents  in  the  other  months.  The  number  of  men  employed  was  16,  of 
whom  8  were  miners,  2  carmen,  4  millmcn,  a  blacksmith  and  a  superintendent. 

The  rock  is  extracted  through  a  tunnel  400  feet  long,  80  feet  below  the  sum- 
mit of  the  hill,  and  500  feet  above  the  level  of  Sullivan's  creek,  below  which  the 
mine  cannot  be  dnuned  by  a  tunnel. 

App. — ^The  App  mine  is  1,000  feet  long  on  the  mother  lode,  near  Jamestown. 
The  vein  there  is  iiiuo  feet  wide  on  an  avei^age.     The  vein-stone  is  quartz,  in 
places  white,  in  others  greenish,  and  others  dark.     The  richest  spots  are  near 
the  walls.     The  vein  dips  about  two  feet  and  a  half  in  ten.     The  hanging  wall 
is  magnesian  rock,  and  the  foot  wall  slate.     At  the  surface  there  were  three  pay 
chimneys,  75,  100  and  125  feet  in  horizontal  length  respectively,  separated  by 
mtervalfl  of  60  and  35  feet,  with  a  dip  to  the  northwestward  of  70®  on  the  upper 
side,  bat  widening  out  on  the  under  side,  and  at  ISO  feet  the  three  had  united 
in  one  chimney  235  feet  long  horizontally.     Horizontal  sections  of  the  chimneys 
would  represent  not  rectangles  but  quadi'angular  parallellograms,  with  two  very 
acote  angles.     The  chimneys  have  not  ran  out  in  any  place,  but  in  several 
places  the  walls  have  pinched  close  together,  so  that  there  were  only  seven 
inches  of  quartz.     In  these  spots  the  chimneys  were  of  the  same  richness  to 
the  ton  as  elsewhere.     The  distribution  of  gold  in  each  chimney  is  very  even 
in  relation  to  the  depth ;  but  on  any  given  level  the  most  gold  is  found  at  the 
sljarp  endri,  and  tli(j  least  iu  the  middle  of  the  chimney.     Each  chimney,  how- 
ever, has  its  peculiar  quartz.    One  chimney  has  white  quartz,  another  greenish, 
another  bluish,  and  the  last  is  the  richest.     The  gold  is  fine,  and  seldom  visible 
m  the  quartz.     The  present  supply  of  rock  is  obtained  at  a  depth  of  300  feet, 
and  the  shaft  is  now  being  sunk  deeper.     The  working  level  is  300  feet  long, 
and  the  supply  of  pay  quartz  iu  sight  will  last  two  yeai*s  for  the  present  mill, 
which  has  ten  stamps,  and  is  diiven  by  water.    In  18GG,  1,800  tons  were  worked, 
and  the  average  yiei<l  was  Si 4  55  per  ton;  from  1863  to  186G,  inclusive,  four 
years,  7,200  tons  were  worked,  and  the  average  yield  was  $15.     The  pulp  as  it 
comes  from  the  battery  is  ground  in  charges  of  400  or  500  pounds  for  three  or 
four  hours  in  various  ])aus,  without  quicksilver,  and  two  j)an  charges  are  araalga- 
loated  in  a  separator  fur  the  same  length  of  time.    I^he  yield  in  the  pan  is  about 
$6  per  ton.     The  total  expense  per  ton  in  this  mine  is  about  S8  per  ton,  and  iu 
the  mine  alone  $4  50.    The  wall  is  in  places  as  smooth  as  glass,  and  the  gouge 
is  thickest  at  the  pay  chimneys. 

Silver. — TLe  Silver  or  Anthrax  mine,  1,500  feet  on  the  mother  lode,  is  being 
opened  in  good  style.  There  is  a  10-stamp  mill,  which  was  idle  in  May  and 
waiting  f<ir  the  comjih^te  opening  of  the  mine.  The  companion  talcose  vein 
strikes  the  main  lode  400  feet  from  the  south  end  of  the  claim,  runs  with  it,  but 
ai  a  distinct  vein  for  some  distance  towards  the  north,  then  diverges  again,  and 
at  the  northern  end  of  the  claim  the  two  are  six  feet  apart.  The  companion 
vein,  so  far  a.s  examined,  is  barren  here. 

Heslep. — The  lleslep  xiinc,  1,G50  feet  on  the  companion  talcose  vein,  has 
been  worked  1,200  feet  on  the  smface,  and  has  paid  all  the  way.  The  pay 
Eatter  isi  dec(»nq>osed  quartz  and  slate,  of  a  tan  color,  and  soft  enough  to  bo 
picked  out,  and  in  some  places  to  be  shovelled  without  pickhig.  The  cost  of 
working  is  estimated  at  $2  50  per  ton.  The  vein  varies  in  width  from  8  to  20 
feet.     The  deepest  workings  are  90  feet  down.     The  mill  has  ten  stamps,  which 
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are  driven  by  an  overshot  wheel  30  feet  in  diameter  and  four  feet  wide.  T 
power  is  furnished  by  80  inches  of  water,  which  costs  $50  per  vreek,  and  is  us 
over  again  by  the  Golden  Rule  mill,  which  pays  half  the  water  bill.  The  yie 
of  the  Heslep  rock  is  $8  per  ton. 

Trio. — The  Trio  mine,  2,316  feet  long  on  the  mother  lode,  on  "Wliisky  Hi 
is  doing  nothing  now.  A  ten-stamp  mill  was  erected,  and  fom-  shafts  and  t\ 
tunnels  were  begun,  but  the  rock  taken  out  paid  only  84  75  per  ton,  and  tl 
mine  and  mill  are  now  standing  idle. 

Beist. — The  Reist  mine,  1,000  feet  in  the  talcose  companion  vein,  is  consi 
ered  generally  to  be  one  of  the  best  mines  in  Tuolunme  coimty,  though  it  h 
been  worked  on  a  very  small  scale  and  has  never  paid  much  profit.  The  pj 
rock  is  decomposed  matter  like  that  in  the  Mooney  mine,  but  it  pays  better. 

MooNEY. — The  Mooney  mine,  600  feet  on  the  mother  lode,  near  Jamestow 
is  on  the  talcose  vein,  40  feet  east  of  the  main  lode.  The  material  is  a  tan-cc 
ored  ochrous  earth,  mixed  with  slate  and  quartz.  It  pays  S4  75  per  ton,  and 
stamp  will  crush  about  three  tons  per  day.  Much  of  it  has  been  sluiced  awa 
There  are  occasional  rich  pockets  in  it.  A  four-stamp  mill  is  now  at  work,  ai 
the  rock  for  it  is  obtained  from  an  open  cut  200  feet  long,  40  feet  wide,  and  ( 
feet  deep.  There  are  no  walls,  apparently.  At  the  bottom  of  this  cut  son 
hard  quartz  has  been  found. 

Raw  Hide. — Raw  Hide  mine,  1,650  feet  long  on  the  mother  lode,  where 
is  12  feet  wide.  A  depth  of  280  feet  from  the  surface  has  been  reached,  and 
level  has  been  run  80  feet  on  the  vein.  The  quartz  is  colored  green  with  ca 
bonate  of  copper,  and  it  yields  from  $7  to  $44  per  ton.  The  mill,  containing  S 
stamps,  a  40-horse  power  engine,  and  fine  hoisting  works,  is  considered  one  < 
the  l)est  in  the  soutkem  mines.  The  rock  is  crushed  to  the  size  of  a  pigeon 
egg  or  smaller  in  a  Brodie's  crusher  before  going  to  the  stamps.  There  are  1 
Wheeler's  pans,  and  Rve  8-foot  settlers.  Thirty  tons  of  quartz  are  crushed  in  5 
hours.  The  shaft  is  kept  clear  of  water  by  hoisting  it  in  tubs  holding  IC 
gallons  each.  The  hanging  wall  is  slate,  and  the  foot  wall  serpentine,  wit 
asbestos  in  it. 

Eagle. — The  Eagle  mine,  on  the  mother  lode,  1,000  feet  long,  has  a  1( 
stamp  mill,  and  the  yield  is  $18  per  ton.     The  present  supply  of  quartz 
obtained  120  feet  below  the  surface,  through  a  tunnel.     The  mine  was  purchase 
several  years  ago  by  eastern  capitalists  for  $300,000. 

Shaeoaiut. — ^The  Sharomut,  on  the  mother  lode,  has  a  10-stamp  mill,  whic 
is  idle. 

Clio. — ^The  Clio,  2,000  feet,  on  the  mother  lode,  has  a  10-stamp  mill  and  hi 
been  at  work  five  or  six  years,  but  is  now  idle  because  tlie  dam  which  supplie 
water  to  drive  the  mill  was  carried  away  by  the  flood  of  last  winter. 

Meader  and  Caerington. — The  Meader  and  Carrington  mine,  1,500  fee 
on  the  mother  lode,  has  been  opened  to  a  depth  of  140  feet,  where  the  wat< 
became  troublesome  and  work  was  stopped.  Some  good  pay  quartz  was  founc 
There  is  a  four-stamp  mill  which  was  used  for  a  time  for  custom  work,  but  is  no 
idle. 

Patterson. — The  Patterson  mine,  1,950  feet,  on  a  branch  of  the  moth( 
lode,  near  Tuttletown,  has  been  worked  for  ten  years.  The  vein  is  from  3  to  1 
feet  wide.  The  pay  was  very  good  for  75  feet  from  the  surface,  but  not  so  goo 
below  the  water  level.  The  deepest  workings  are  100  feet  down.  The  quart 
is  extracted  through  a  tunnel.  The  rock  contains  large  cubes  of  sulphuret  o 
iron,  some  of  them  an  inch  and  a  half  square,  with  free  gold  in  the  heart  of  th 
cubes.  There  is  an  old  10-stamp  mill,  driven  by  40  inches  of  water  on  an  ovei 
shot  wheel.     Only  five  of  the  stamps  hio  now  running. 

About  half  a  mile  westward  from  the  mother  lode,  near  the  Patterson  mine, 
pocket  containing  $10,000  was  found  in  1866  by  an  old  man  who  had  a  convic 
tion  that  there  was  a  pocket  in  the  neighborhood,  and  had  spent  seven  year 
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'fcr  h..  When  he  fotmil  it  he  paid  tlie  fiieutifl  upon  wliora  he  liad  boon 
fi£t  vent  to  the  eftstern  States. 

poo. — ^The  Toledo  mine,  one  milo  west  of  Tattletown,  and  half  a  raile 
ibe  mothier  lodd,  hus  been  opened  by  a  shaft  160  feet  deep,  and  driflB 
■300  feet  on  the  vein.  There  are  two  veins,  one  S  feet  thick  and  tlio 
Slert,  iuid.the  two  160  feet  apart.  Some  of  the  quartz  has  assayed  $300 
,'bnt  there  ia  inmrh  arsenic  in  it.     A  15-8tarap  mill  erected  on  the  mine 

£7,  tud  it  WM  K>]'\  and  moved  to  the  Golden  Rule  mine, 
KM  nnartz,  neai'  Tntlletown,  19  running  and  has  Eix  stamps. 
[88T.7— The  Sonlal-iy  mine,  2,400  feet  long,  eight  miles  east  of  Sonora,  is 
U  irtiioh  tons  witlj  the  meridian,  and  dins  to  the  cost  at  au  angle  of  60° 
Mcfh  end,  and  90°  at  (lie  south.  The  tliiclcness  is  from  4  to  9  inches  at 
bte;  6  inches  at  lOO  feet,  and  18  inches  in  the  deepest  workings,  400 
tor  the  anrface.  'riii>  walla  are  syenite,  and  there  is  a  white  gouge  of 
date,  seldom  more  Than  Ihree-quartcra  of  an  inch  in  thickness.  The  quartz 
iij  and  is  heavily  charged  with  bine  snlphureta,  lead,  antimony,  arsenic, 
0 ;'  BO  that  the  we  liean  little  resemblance  to  tha  auriferous  quartz  found 
mother  lode,  and  in  other  gold  veins  generally.  The  lode  lias  been 
:  tHoog  a  honzAntal  length  of  1,800  feet,  and  in  that  distance  five  pay 
jrahaTS  beetrfonntl,  the  longest  horizontidly  being  200,  and  the  shortest 
.  Host  of  them  dip  north  at  an  angle  of  60°  j  and  they  nm  to  a  feather- 
,  emj  Section.  ■  In  some  cases  there  is  a  connection  of  pay  between  the 
and  m  others  then'  U  none.  There  is  very  little  barren  quartz ;  between 
f  <iIumneyB  the  walls  come  together,  except  in  a  few  spots  where  white 
qrahorseporphyrilic  ruck  appears.  The  vein  is  marked  by  slides  and 
imee,  which  ran  east,  northeast,  and  southwest,  and  all,  save  one,  dip  to 
thwMt,  These  throw  the  vein  to  the  left,  and  the  one  which  dips  to  the 
«t  throws  it  to  the  rit^ht.  The  cross-oonrses,  and  the  breaks  which  they 
wasioned  in  the  lo<l-',  have  been  among  the  (sliief  dilKcoUies  !ii  working 
le,  and  its  present  siicci'.ss  is  probably  owing  chiofiy  in  iIji'  cai-oAil  simly 
by  Mr.  Inch  to  the  nature  of  the  formation.  In  a  mine  of  this  kind  the 
iportant  quality  in  a  sDperintcndent  is  the  capacity  to  find  the  pay  chutes, 
the  cross-courses  throw  them  from  five  to  ten  feet  out  of  the  line,  in  a 
ird  granitic  rock,  the  search  is  slow  and  expensive.  There  are  dikei  of 
tting  through  the  country,  and  the  miners  regard  them  as  good  indioa- 
,nd  expect  to  find  pay  near  whore  they  cross  the  qjiartz.  Mr.  Inch 
ed  that  perhaps  they  were  supporters  or  feeders  of  the  electro-magnetic 
rr  influences  under  which  the  gold  was  deposited.  The  mill  has  20 
,  and  is  driven  by  water  while  -water  can  be  obtained,  and  has  a  steam 
to  furnish  [jower  in  the  dry  season.  The  stamps  weigh  500  pounds,  make 
flrs  per  minute, 'and  drop  from  8  to  12  inches.  Abont  90  per  cent  of 
Id  is  cauffht  in  the  mortar,  and  95  per  cent,  of  the  remainder  on  the  first 
plate  below  the  screen.  The  blanket  tailings  are  worked  in  a  chill  mill 
Ball's  amalgamator ;  and  below  these  there  are  other  blankets,  the  tail- 
wtiich  must  go  throngh  the  same  process. 

nt  50  men  are  employed  at  the  mine  and  mill,  but  nearly  all  the  work 
by  contract.  Sealed  proposals  are  invited  at  the  beginning  of  each  mouth 
a  certain  shaft  a  certain  number  of  foot,  or  to  ran  a  drift,  or  to  break  down 
trtz  in  a  certain  ii^lopc.  With  strangers,  written  contracts  are  made  ;  with 
ids,  oral  contracts  are  considered  sufficient.  There  is  never  any  trouble 
the  contracts.  The  miners  sometimes  make  bad  bargains,  but  they  must 
lem  or  leave  the  pla«e.  The  best  hands  like  this  system,  because  it  ena- 
em  to  make  more  than  they  could  make  otherwise.  Sometimes  they  make 
.  month  J  sometimes  not  more  than  JSaO.  Under  this  system  there  is  no 
ig  on  the  part  of  the  men,  and  no  favoritism  on  the  part  of  the  soperin- 
t.     Mr.  Inch  says  that,  if  he  had  undertaken  to  pay  his  men  by  the  day, 
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the  mine  would  liave  been  a  failure ;  that  is^  when  he  oommonced  his  woik ;  but 
now  it  is  probably  in  a  condition  to  leave  a  profit,  even  if  the  expenses  were  56 
per  cent  greater  than  they  are.* 

The  Soulsby  mine  was  discovered  in  1858,  and  between  May  of  that  year  and 
r  Alarch  of  the  next,  yielded  $80,383  gross,  and  after  the  erection  of  a  twenty- 
stamp  mill,  $54,416  remai^ed  net.     It  is  said  that  the  total  yield  was  $500,000 
in  the  first  three  years,  and  that  the  present  monthly  yield  is  from  $10,000  to 
$12,000. 

Platt.— The  Piatt  mine,  1,200  feet,  lies  1,500  feet  south  of  the  SouLsby,  and 
is  supposed  to  be  on  the  same  lode ;  but  the  ground  is  intersected  by  more  slides 
and  cross-courses,  and  the  mine,  after  producing  $50,000,  was  abandoned  in  con- 
sequence of  the  inability  of  the  superintendent  to  find  the  vein  at  the  breaks. 
Lately,  Mr.  Inch,  superintendent  of  the  Soul8by,has  gone  to  work,  hoping,  with 
bis  experience  in  the  latter,  to  find  the  pay  in  the  Flatt.  Five  pay  chimneys 
have  been  worked.  There  was  a  mill  on  the  claim,  but  it  was  moved  to  the  State 
of  N^viEuia  during  the  silver  excitement. 

.  Stakr  King. — The  Starr  King,  15  miles  east-southeast  of  Simora,  is  on  a 
north-and-south  vein,  which  dips  40^  east,  and  has  a  thickness  of  six  inches 
lit  the  surface,  and  18  inches  120  feet  down.  It  cuts  across  the  dip  and  the 
cleavage  of  the  slate,  and  the  walls  are  a  very  hard  slate.  The  walls  and 
the  quarts,  resemble  those  of  the  Rocky  Bar  mine,  in  Nevada  county.  There 
are  two  chutes,  which  run  down  almost  vertically.  The  rock  yields  from  $15  to 
$150  per  ton.  The  mill  has  five  stamps,  and  the  mode  of  amalgamation  is  the 
same  as  at  the  Soulsby  mUl. 

Old  Gilson. — The  Old  Gilson  mine,  1,200  feet  long,  adjoining  the  Platt  aa 
the  south,  was  opened  to  a  depth  of  125  feet,  and  to  a  length  on  the  vein  of  250 
feet  The  rock  yields  $50,  and  there  was  a  pay  chimney  80  feet  long  horizon- 
tally, but  it  dipped  northwards  into  the  Platt.  The  mine  is  now  standing  idle, 
and  the  lO-stamp  steam  mill  is  running  on  custom- work. 
.-  Gbizzlt. — ^The  Grizzly  mine,  1,800  feet  long,  10  miles  eastward  from  Sonora, 
near  the  north  fork  of  the  l^uolumne  river,  is  on  a  vein  fix)m  6  to  12  feet 
wide.  The  hanging  wall  is  granite ;  the  foot  wall  slate.  There  are  numerous 
horses  in  the  lode.  The  pay  is  disseminated  pretty  evenly  through  the  rock* 
which  yields  about  $20  per  ton. 

There  is  a  twenty-stamp  mill,  which  commenced  work  in  1859,  and  in  two 
years  took  out  $125,000,  if  rumor  be  true.  The  flood  of  1862  carried  off  paxt 
of  the  mill,  and  stopped  work  a  while,  but  the  mill  is  now  running.  In  this  mill 
the  crushing  is  dry,  and  a  blower  is  used  to  keep  the  dust  from  troubling  the 
laborers.  The  amalgamation  is  done  in  10  Hungarian  cast-iron  barrels,  each 
3^  feet  long  by  2^  wide.  The  charge  for  each  is  500  or  600  pounds,  and  enough 
water  i^  added  to  make  a  pulp  so  thick  that  in  ten  minutes  after  the  barrel  has 
started  to  revolve,  small  particles  of  quicksilver  will  be  found  in  the  pulp,  which 
adheres  to  the  finger  thrust  into  the  mass.  About  50  pounds  of  quicksilver  arai 
put  in  at  a  charge.  The  barrel  revolves  horizontally  with  a  speed  of  eight  or 
ten  revolutions  per  minute.  After  running  for  seven  hours,  water  is  added  to 
thin  the  pulp,  so  much  that  the  quicksilver  will  all  settle,  and  after  another  hour 
of  revolution  the  thin  pulp  is  drawn  off,  and  another  charge  ia  put  in.  All  th« 
amalgamation  at  the  Grizzly  miU  is  done  in  these  barrels.     There  are  two  iron 

*  The  London  Mining  Journal  refers  to  the  contract  STStem  as  an  essential  element  of  sac- 
cess  in  the  mines  of  Cornwall.  It  has  also  worked  admirably  in  the  St  John  del  Rey  mine, 
fai  Brazil.  The  average  cost  of  raising  the  ore  from  this  mine  in  1865,  under  per  ^m  wages, 
was  (7*  87.  In  1866,  under  the  contract  system,  it  was  only  |6  29— an  immense  savings 
oonsidering  the  vast  amount  of  ore  raised.  The  contract  system  has  been  adopted  to  a  con- 
stderable  extent  in  the  New  Almaden  quicksilver  mine.  It  cannot  of  coarse  be  made  of  uni- 
versal application,  so  much  depends  upon  local  circumstances ;  but  experience  has  demon- 
strated that  whenever  it  can  be  appliea,  the  result  has  been  a  great  saving  in  the  expense  of 
mining. 
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cyHndrical  roUeni^  each  three  inches  in  diameter  and  as  long  as  the  barrel  inside, 
mod  these  torn  and  assist  in  the  amalgamation  during  the  revolutions  of  the  bar- 
rels. The  barrels  are  cleaned  np  once  in  two  weeks.  Amalgamation  proceeds 
mofe  readily  if  hot  water  is  nsed.  Mr.  Philip  8.  McDonald,  who  was  saperin- 
ttfndent  of  the  Grizzly  mill  for  a  time,  and  has  the  repute  of  being  a  very  com- 
petent man,  prefers  the  system  of  dry  crashing  and  amalgamating  in  close  bar- 
rels. By  the  ordinary  modes  of  crashing  and  amalgamation  much  of  the  fine 
gold  is  carried  off  by  the  water.  In  dry  crushing,  however,  it  is  necessary  to 
protect  the  laborers  from  the  dust,  which  has  been  known  to  cause  death  in  three 
months,  where  no  precaution  was  used. 

The  'Bonita  mine,  adjoining  the  Grizzly  on  the  sonth^  is  idle,  and  so  is  its 
lO-stamp  mill,  which  was  built  before  the  mine  was  opened. 

The  Gonsnela  and  its  ten-stamp  mill  are  doing  nothing. 

Tbe  Martin  mine,  two  miles  south  of   the  Grizzly,  is  being  worked  with 


The  Invincible  mine,  2,000  feet  on  Sugar  Pine  creek,  22  miles  eastward 
from  Sonora,  has  produced  some  good  quartz,  but  the  mine  and  its  mill  are 
standing  idle  now. 

The  Excelsior  mine,  at  Sugar  Pine,  has  yielded  8300,000,  of  which  two-thirds 
was  profit. 

Mount  Vernon. — ^Tho  Mount  Vernon  mine,  2,100  feet  long^  18  miles  north- 
east of  Sonora,  is  on  a  vein  which  runs  northeast  and  southwest,  dips  45^  to  the 
southeast,  and  is  about  two  feet  wide  on  an  average  between  granite  walls.  Only 
one  pay  chimney  has  been  found,  and  that  dips  about  45°  to  the  southwest.  It 
was  60  feet  long  horizontally,  near  the  surface,  and  300  feet  down  it  is  more 
than  100  feet  long,  the  end  not  having  been  found  in  the  drift  now  being  run. 
The  rook  is  worked  in  the  Monitor  mill,  which  is  very  near  on  the  north  fork  of 
tbeToolomne  river.  The  rock  pays  $96  per  ton,  and  in  1866  500  tons  were 
worked. 

Sn'ELL. — The  Snell  mine,  1,800  feet  long,  15  miles  northeast  of  Columbia, 
18  on  a  v<m  which  runs  northeast  and  southwest,  is  nearly  vertical,  and  lins  an 
average  width  of  one  foot.  A  pay  chimney  was  found,  and  it  paid  S50  per 
Um,  but  it  pinched  out.     A  mill  is  going  up  now. 

Monitor. — The  Monitor,  2,100  feet  long,  18  miles  east  of  Columbia,  in  Sugar 
Pine  district,  is  15  inches  wide,  and  dips  at  an  angle  of  45°  to  the  cast  between 
granite  walls.  There  is  an  incline  down  60  feet,  and  drifts  have  been  run  90  feet 
on  the  vein.  Some  of  the  rock  has  paid  as  much  as  S300  to  the  ton,  but  the 
mme  and  mill  are  both  idle  now.     The  mill  has  11  vo  stamps. 

Hazel  Dell. — The  Hazel  Doll  mine,  1,550  feet  long,  at  Five-mile  creek, 
on  a  vein  that  averages  about  two  feet  in  thickness.  The  walls  are  rotten  granite. 
The  rock  averages  $25  to  $30,  but  at  present  the  extraction  of  quartz  is  inter- 
rupted by  water.  The  lowest  workings  are  seventy  feet  below  the  surface.  A 
tunnel  is  now  being  cut  for  the  purpose  of  drainage.  There  is  a  five-stamp  mill 
which  has  been  leased. 

Summit  Pass. — ^The  Summit  Pass  mine  No.  1,  one  mile  from  Columbia, 
3w600  feet  long,  runs  north  and  south,  dips  to  the  east  at  an  angle  of  70°,  and  is- 
four  feet  wide.  The  walls  are  of  slate,  with  an  overlying  stratum  of  limestone 
near  the  surface.  The  claim  has  been  worked  500  feet  along  the  surface,  and 
|iaid  well.  The  quartz  is  heavily  charged  with  arsenical  sulphurets.  No  work 
IS  being  done  now. 

Summit  Pass  No.  2,  2,000  feet  long,  is  on  a  spur  from  the  preceding  lode. 
The  mine  has  been  opened  at  several  points. 

QUABTZ  NEAR  CoLUMBLi. — The  Columbia  mine,  on  the  experimental  lode 
at  Summit  Pass  two  miles  northeast  of  Columbia,  has  limestone  walls,  runs 
acvthwest  and  southeast,  dips  to  the  northeast,,  and  is  &om  one  foot  to  four  feet  in 
width.     The  average  pay  is  $11  per  ton.     It  is  worked  with  a  15-stamp  mill. 
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The  Ejmball  miney  three  miles  northeast  of  Columbia,  lies  between  limestone 
and  gneen-stone,  is  a  foot  wide,  and  is  accompanied  by  a  trap  dike  8  or  10  feet 
wide.  When  first  opened  $6,000  were  obtained  from  600  pounds  of  rock.  It 
is  not  worked  now. 

The  Kimball  exten^on,  adjoining  the  Kimball,  is  similar  in  character,  and  is 
being  worked  now,  the  quartz  being  crushed  in  a  custom  mill.  The  yield  is 
$10  per  ton. 

The  Shanghae  mine  at  Yankee  Hill,  two  miles  east  of  Columbia,  in  a  vein 
which  runs  north  and  south,  dips  to  the  east  at  an  angle  of  65°,  and  is  three  feet 
Avidc.  It  is  east  of  the  limestone  belt  in  slates  highly  metamorphosed.  It  was 
worked  with  arrastras  in  1856,  and  yielded  then  $100  per  ton;  and  it  is  now 
worked  with  a  10-stamp  mill. 

Hunter. — The  Hunter  mine,  in  Big  Canon,  14  miles  southeast  of  Sonora, 
is  on  the  dde  of  a  moimtain  that  is  at  an  an£:le  of  45°  from  the  north  fork 
of  the  Tuolumne.  The  rock  was  very  rich  at  the  surface,  and  a  tunnel  nm  in 
SO  feet  ran  through  quartz  that  yielded  $300  to  the  ton.  The  owner  was  so 
delighted  that  he  built  a  mill  without  delay  and  at  great  cost  The  only  way 
to  get  the  timbers  and  castings  to  the  site  wiis  to  let  them  down  with  ropes  from 
the  top  of  the  mountain.  Aner  $40,000  had  been  expended  in  the  mill  and  in 
exploration,  it  was  found  that  the  pay  chute  was  only  20  feet  long,  and  more 
money  would  be  required  to  work  it  than  the  owner  could  raise  ^  so  after  $10,000 
had  been  taken  out  no  more  work  was  done. 

Lewis. — ^The  Lewis  mine,  2,400  feet  long,  is  20  miles  east-northeast  of 
Sonora,  on  a  vein  of  talcose  slate  150  feet  wide.  The  course  is  north  and  sontli, 
with  a  slight  dip  to  the  east  The  slate  is  barren,  but  it  encloses  a  number  of 
veins  of  quartz  which  run  in  every  direction,  and  all  are  rich.  There  are  several 
chutes  about  30  feet  long  horizontally,  in  which  the  quartz  averages  $25  to 
$30  per  ton,  while  elsewhere  the  quartz  yields  $10  or  $12.  Most  of  the  quartz 
is  found  near  the  hanging  wall.  The  vein  has  been  examined  for  a  distance  of 
2,000  feet,  and  pay  rock  has  been  found  at  intervals  along  the  whole  distance. 
The  quartz  in  places  contains  sulphurets  of  iron  and  lead,  and  crude  sulphur  is 
found  in  the  slate.  Heretofore  the  quartz  has  been  extracted  by  tunnels,  but 
hereafter  shafts  are  to  be  sunk.  The  eastern  wall  is  granite  and  the  western  a 
liard  black  slate.  The  mine  lies  in  the  Big  basin,  which  is  surrounded  by  high' 
ridges,  on  the  north  side  of  which  the  snow  lies  till  May.  The  rock  is  crushed 
in  a  five-stamp  mill,  and  is  amalgamated  in  two  large  arrastras.  The  gold  varies 
in  fineness  fix)m  600  to  785,  the  highest  fineness  being  obtained  from  th«se  quartz 
veins  which  contain  the  coarsest  particles  of  metid. 

Sell  and  Martin. — ^The  Sell  and  Martin  mine,  1,200  feet  long,  is  situated 
one  mile  north  of  Souora.  It  is  two  or  three  feet  wide,  and  runs  northwest  and 
southe^ist,  and  dips  60^  to  the  northeast.  It  is  a  remarkable  pocket  vein,  and 
has  produced  not  less  than  $150,000,  of  which  one-fourth  has  been  profit.  It 
was  first  opened  in  1850,  and  has  been  leased  three  or  four  times.  For  one  yeax 
the  lessee  paid  one-third,  and  for  another  one-fourth  of  the  gross  yield.  About 
2,000  tons  of  rock  have  been  taken  out  in  all,  but  most  of  the  gold  has  been 
pounded  out  in  a  hand  mortar.  The  walls  are  of  slate,  and  the  country  is  inter- 
sected by  porphyritic  dikes  three  or  four  feet  thick,  which  occur  at  intervals  of 
100  or  150  feet  along  the  700  feet  in  which  the  pockets  have  been  found.  The 
vein  is  later  in  formation  than  the  dikes  and  cuts  across  them,  and  on  the  lines 
of  intersection  most,  if  not  all,  of  the  pockets  have  been  found.  The  quartz, 
except  in  the  immediate  neighborhood  of  the  pockets,  is  barren.  A  15-staa^ 
mill  was  erected  at  the  mine  in  1863,  but  as  no  large  quantity  of  ore  could  be 
obtained  to  yield  more  than  50  cents  a  ton,  the  mill  has  been  standiug  idle. 
There  arc  several  men  now  at  work  in  the  mine  hunting  for  pockets  and  taking 
out  the  gold  in  a  hand  mortar  when  they  find  them.  l*he  laigest  pocket  found 
yielded  $15,000. 
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Sophia. — ^Tbo  Sophia  mine,  t\^  miles  cast  of  Sonora,  is  2,150  feet  long,  on 
a  vein  wbidi  runs  northeast  and  southwest  and  dips  80°  south\wst.  The  vein  is 
CTOsj^ed  by  dikets  which  the  miners  call  granite.  Tlieir  width  is  usually  three  feet, 
though  one  is*  forty.  The  gold  is  found  in  pockets  near  the  dikes.  Every  pay 
chimney  is  near  a  dike,  but  some  of  the  dikes  have  no  pay  chutes  near  them. 
The  walls  are  of  slate,  and  there  is  on  one  side  or  the  other  a  talcoso  gouge, 
iLsnally  on  the  hanging  wall ;  and  when  in  the  foot  wall  it  indicates  the  proximity 
of  a  pocket.  There  are  within  a  distanC'C  »f  300  feet,  horizontally,  three  pay 
chutes,  each  of  them  from  ten  to  twenty  feet  louij.  The  mine  has  been  worked 
by  a  runnel  400  feet  long,  and  a  shaft  80  feet  deep ;  and  another  tunnel  130  feet 
Mow  the  level  of  the  first  one  is  now  in  170  feet.  The  total  j'feld  from  the  mine 
luk?  l)een  S45,000,  and  ift  the  year  ending  May,  1867,  the  produce  was  about 
S5.000.  There  is  a  five-stamp  mill  on  the  claim,  but  it  has  not  rock  enough  to 
ran  reinilaTiv. 

Bald  MoCNTAnr. — On  the  same  Bald  mountain,  and  it  is  supposed  on  the 
same  vein,  is  the  Patterson  and  Turner  claim,  which  yielded  £30,000  in  one 
pocket,  and  $60,000  in  all. 

On  the  same  mountiiin  is  the  Ford  (^laim,  which  was  discovered  in  1851,  and 
wag  wonderfully  rich  at  the  surface.  One  pocket  yielded  840,000,  and  the  awnere 
rejected  offers  to  purchase  shares  at  the  rate  of  $500,000  for  the  entire  mine. 

The  Austrian  claim,  on  the  same  mountain,  had  one  pocket  that  paid  $70,000, 
besides  several  others  smaller. 

The  three  claims  last  mentioned  are  all  idle  now,  and  were  worked  ohlv  near 
the  surface.  There  is  no  regulm*  (as  distinguished  from  a  "pocket^')  pay  chute 
in  Bfild  mountain,  the  gold  being  nearly  all  in  pockets.  The  gold  is  of  very 
fine  qnulity,  some  of  it  960  fine.  Some  pockets  are  suiToimded  by  shatteretl 
and  decomposed  rock,  and  about  these  some  mill  rock  is  obtained,  but  the  pockets 
ui  hard  rock  have  all  their  gold  in  a  little  compact  cluster. 

Bald  mountain  is  onlv  a  mile  ea^stof  the  limestone  belt  which  runs  throu^rh 
Tuolumne  count v,  and  manv  miners  sav  that  all  the  ^old  near  the  limestone  is 
in  jMK:ket45. 

liRAPER. — The  Draper  mine,  4,000  foet  long,  six  miles  eastward  from  Sonora, 
ift  on  a  vein  which  runs  nnrth  and  south,  is  nearly  perpendicular,  and  is  l<j 
inche;^  wiile  in  granite  walls.  The  lowest  workings  an^  325  feet  deep,  and  they 
extend  4 JO  f<H»T  on  the  vein.  TIhtc  are  three  pay  chimneys,  one  of  70,  one  of 
90,  and  one  of  60  feet  in  horizontal  length.  Between  the  pay  chimneys  the  walls 
pinch  toirether.  The  mine  has  been  worked  regularly  since  1858.  The  quartz 
yie;d>  about  840  i>er  ton,  and  150  or  180  tons  are  extracted  monthly  and  worked 
in  steam  custom  mills,  to  which  $6  per  tim  is  paid  for  crushing  and  amalgama- 
tion. The  price  in  water  mills  is  85  per  ton.  The  ore  is  heavily  charged  with 
«ilp>hurets  of  iron,  copper,  lead  and  zinc^ 

NoNPAKJ-riL. — ^The  Nonpan^il  mine,  one  mile  from  Big  Oak  Flat,  is  on  the 

Nonpareil  v(?in,  which  nms  east  and  west  and  dips  to  the  north  at  an  angle  of 

W,  and  has  an  average  wi<lth  of  live  f(»et.     The  walls  are  slat«,  and  the  (piaitz 

of  the  veinstone  is  mixed  with  slate,  and  in  places  the  hard  slate  is  soon  full  uf 

panicles  of  gold.     Several  shafts  have  been  sunk,  and  the  deepest  workings 

I  «p  140  feet  on  an  incline.     Drifts  have  been  i*un  IGO  feet  on  the  vein  in  pay  all 

f  the  wav.     At  70  feet  from  the  surface  the  r(K*k  vielded  $30  and  §40  to  the  ton,  but 

r  m  the  lowc*st  levels  the  pay  has  been  S13.     The  rock  contains  five  per  cent,  of 

Sttlphurets  which  assay  8300  or  more  to  the  ton,  some  samples  yielding;  double 

ind  tn-ble  as  much.     The  mine  is  now  troubled  with  water,  and  work  has  been 

I  Sopped,  but  a  tunnel  650  feet  long  would  drain  the  mine  to  a  depth  of  340  feet. 

I  Tfcre  is  a  live-stAmp  mill  which  is  also  idle.     The  power  is  supplied  by  a  Fau- 

. .  cberic  turbine  wheel  seven  inches  in  diameter  and  four  feet  long,  including  the 

living  wheels.     There  is  345  feet  of  perpendicular  fall  for  the  water,  and  60 
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inches  arc  used  at  a  cost  of  15  cents  per  inch,  or  $9  for  24  hoars.  The  torbiDe 
was  honght  with  the  assurance  that  it  woald  drive  24  stamps,  but  the  opinion 
among  those  who  have  seen  it  work  is  that  it  would  not  drive  more  than  10 
Farrand's  oscillating  pan  and  Hinkle's  pan' are  used  in  the  amalgamation. 

Burns. — The  Bums  mine,  on  the  Nonpareil  vein  and  adjoining  the  Nonpareil 
mine,  has  a  mass  of  decomposed  talcose  slate  which  is  in  places  25  feet  wide.  It  all 
pays  to  work,  and  12  tons  are  nished  daily  tliroagh  the  live-stamp  mill. 
Five  additional  stamps  are  being  put  in.  The  pulp,  after  being  amalgamated 
in  the  mortar  and  on  copper  plates  just  below  the  battery,  runs  into  tanks  and 
settlers,  and  from  tlie  tanks  the  sand  is  put  into  Vamey's  pans  to  be  ground,  and 
it  is  afterwards  amalgamated  in  settlers.  ' 

Other  Quartz  near  Bio  Oak. — The  Rattlesnake  Inill containing  10  stamps, 
crectod  in  1866  at  Big  Oak  Flat,  is  not  nmning  now. 

riie  Cosmopolite  mine,  near  the  head  of  Garrote  creek,  is  on  a  vein  which  runs 
northwest  and  southeast  au<l  dips  to  the  northeast,  and  is  ten  feet  wide.  The 
lowest  workings  are  150  feet  below  the  surface,  and  a  10-stamp  mill,  formerly 
known  as  the  Cross  or  Anita  mill,  belongs  to  the  mine. 

The  Mississippi  mine  at  Big  Oak  Flat  has  had  some  rich  pockets.  A  mill 
was  built  in  1866,  but  it  is  not  running  now,  crushing  being  done  at  present  in 
anarrastra.    ^ 

The  Cross  mill  is  standing  idle.  It  belongs  to  the  Goldisn  Rock  Water  Com- 
pany and  oflTers  to  do  custom  work. 

The  Mack  mill  is  also  idle.  The  Jackson  mill,  four  miles  oast  of  Big  Oak 
Flat,  ditto. 


SEGTIOX  T. 

CALAVERAS    COUNTY. 

The  county  of  Calaveras  extends  from  the  Stanislaus  river  on  the  south,  to 
the  Mokclumne  on  the  north,  aud  from  the  summit  of  the  Sierras  on  the  cast,  to 
near  the  base  of  the  foot-hills  on  the  west.  The  rivera  which  serve  as  the  northern 
and  southern  boundaries  are  permanent,  but  all  within  the  limits  of  the  county, 
unless  streams  confined  to  the  snow  regions  near  the  summit,  go  dry  in  summer. 
The  Calaveras  river,  from  which  the  county  takes  its  name,  and  the  San  Antonio, 
are  considerable  streams  in  winter,  but  their  beds  are  bare  in  the  fall. 

With  the  exception  of  West  Point,  all  the  to^Tis  of  any  note  in  this  county 
are  on  the  lime  belt,  or  west  of  it ;  and  most  of  them  are  within  1,800  of  the 
level  of  the  sea,  and  in  a  region  which,  except  near  the  Ixurge  streams,  is  gently 
undulating,  so  that  there  is  little  difficulty  in  travelling  about.  All  the  streams 
are  auriferous,  but  most  of  the  diggings  have  been  shallow  and  are  now  exhausted, 
and  as  a  consequenco  the  business  of  the  county  has  very  much  declined.  There 
is  not  one  large  hydraulic  claim  in  the  coimty,  and  although  there  are  many  quartz 
claims  that  have  each  yielded  large  sums,  there  is  no  quartz  mine  that  has  paid 
high  and  constantly  for  five  years.  There  is  good  reason  to  b^eve,  howev<Hry 
that  Calaveras  will,  in  a  few  years,  occupy  a  much  higher  position  in  quartz 
mining  than  at  present.  The  county  is  well  supplied  with  water  by  ditches; 
the  n)ads  are  compai*ativel y  good ;  and  timber  can  bo  had  in  sufficient  quantity 
for  mining  purposes. 

The  debt  of  the  county  is  •$240,000,  and  the  State  and  county  tax  is  four  per 
cent,  annually  of  the  assessed  value  of  property. 

There  are  fifteen  ditches  in  the  county,  with  a  total  length  of  300  miles,  con- 
structed at  a  total  cost  of  $2,000,000.     The  only  large  ditches  are  those  owned 
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hy  tbe  MokelumDC  Hill  and  Campa  Seco  Company  and  l»y  llic  Union  Water 
Ct»mpany^* 

The  princi}ial  quartz  in)nin<T  towns  arc  Angels,  West  Point  and  Carson  Hill. 
Mnqihys,  Dituglas  Flat  and  Cave  City  are  placer  minin<r  to\ni8  on  the  liniestono 
U'li.  Mitkelumne  Hill  and  San  Andres  are  near  old  channels,  and  hoih  have 
Finne  sliallow  placers.  Jenny  Lind  and  Campo  Sinro  had  rich  phu^crs  in  early 
iLiys,  bnt  boili  are  exhausted  now,  at  least  so  far  as  ihe  present  wa,i«:es  and  intKles 
fif  wurkiDif  \inll  'i>cnnit.  Cat  Camp,  near  th<»  western  line  of  tlie  county,  not 
workeil  hitherto  because  of  the  hick  of  water,  is  to  have  a  flitch  iinisiicd  i)ef«>re 
the  end  of  the  year,  and  350  claims  have  been  loi'ated  there  in  anticipation. 

Deep  l>e<ls  of  gravel  have  heen  foinid  in  several  hiijli  rid»ri's  in  the  casern  part 
of  the  comity,  but  so  far  as  they  have  been  examine<l  they  have  not  proved  rich 
enough  to  i»ay  for  hydraulic  washing.  It  is  known  that  there  arc*  c^)nsiderable 
deposits  of  gravel  near  the  Big  Tree  grove.  Some  explorations  have  Iwen  under- 
taken in  the  hope  of  finding  in  that  neighborhood  tlie  Big  Blue  lead  of  Sierra 
and  Placer  comities,  but  without  success. 

El  Dorado  Flat  is  a  portion  of  an  old  channel  near  the  Stanislaus  river,  .300 
feet  alK>ve  its  levid,  and  half  a  mile  above  Robinsi>n*s  ferrj-.  The  gnivel  is  100 
feet  ileep,  and  the  bed  rock  pitches  as  if  the  strcani  had  run  uj)  the  coun*(i  of  tht; 
present  Coyote  creek.  Ten  men,  in  jour  months,  took  i>ut  S7,000  at  El  l.)orad«» 
in  the  early  part  of  1867. 

The  Mokelumne  river  jwiid  very  well  at  nearly  all  the  Kirs,  more  than  a  dozen 
in  number  l>etween  Union  bar  and  Clav's  bar,  and  even  in  the  Imttom  of  the 
channel.  At  Sandy  bar  107  pounds  of  gold  were  taken  in  tw«)  days.hy  seven 
Frenchmen.  The  river  was  flumed  everv  vear  from  1S.30  to  18Go,  and  for  the 
first  seven  or  eight  years  pai«l  high.  At  Union  bar  much  of  the  gold  was  in 
pieces  resembling  melon  seeds  in  size  and  shape.  Tlie  Mokelumne  river  has 
i«.f?n  worketl  for  al>out  30  milcjs  along  its  course. 

Ti;e  Stanislaus  riv<*r  has  heen  worked  everv  v<*ar  since  ISIO.     In  tlirit  vcar 

the  work  was  eoniined  chiellv  to  the  bars;  in   1S.'>(),  isOl  and  l^.VJ  tli«'  .^tn-ain 

v.;ui  dammed  at  many  places  and  tunird,  hut  paid  at  i»nly  a  few.     Tin*  hod, 

ex<riit  near  tin*  mouths  of  Carson's  cn-ek,  Covote  creek,  and  tltu'kass  iruldi,  was 
I  •       •  ^ 

c<»iM]iar;;tively  jioor.  The  hrst  digiriuirs  were  fi»und  at  the  head>  of  hnrs  an<l 
uearhigh-waiiT  line,  and  the  rich  spots  in  the  deejMT  jiarts  of  tlie  hed  were  iM*arly 
Jill  in  crevicrs,  some  of  them  made  hy  the  decomposition  of  (piartz  vein:-.  After 
I'^ioo  till*  rivtT  was  liumed  repeatedly,  hut  in  nine  <'ases  out  of  ten  these  Ihuuing 
e!iteqiris«;s  were  unprofitable.  The  river  mining,  for  the  last  six  or  sevni  years, 
h;i^  been  mostly  in  the  hands  of  Chinamen. 

Bl<;  TuKE  OlloVK. — The  Bi«r  Tree  irn»ve,  sit uat<'d  !')  miles  fruin  Muriihvs. 
SI  miles  from  Stockton,  and  4,;'iU0  feet  ah»»ve  the  level  of  the  sen,  is  a  favorite 
place  «if  resort.  Five  days'  lime  and  .S;>0  are  required  to  make  the  trip  iumi 
^liii  Francisco  and  haek  in  the  eheapesl  and   m»»st  exp«'diti«»us  niaii!.'<'r.     The 


'  Mr.  Watson,  roffrrin;*  totlicres«>nr('os  of  CulaveraR  ooinity,  hhvs:  "Tlio  sectional  iiron  of 
tb:«  county  is  1,140  square  niilc8,  with  !)iit  U.**  scpiaro  ikIIch  ot  (5*2,7*1*5  lU'res  uf  c>ltivatr«l  land. 
Ttic  ussesVoi'fl  vahifttion  of  the  c-ounty  is  S-.'H'4,4')U.  Tlio  pi»])ulrttioH,  lO.^J'J  in  I'jiJO,'  is 
ffio-'tly  enpi|ft^d  \n  niiniupf  pursuits,  and  an*  lar;::c  buy»?rs  of  iniporti-d  products  and  nicudian- 
di-M*,  a1]  of  whiib  must  pas.i  over  the  Stockton  and  Coppoiopolis  railroad.  Asido  from  the 
pild  and  cojipiT  o(  this  county,  then*  an»  «-xti'nsivc  quarries  of  niarldn  and  praiiiti-  of  very 
tupcrior  quality,  which  cannot  ])'•  worked  at  the  present  rates  of  transportation.  Ifer  upper 
Ukh^  of  mountains  are  covered  by  a  d«*nse  forest  of  pine  and  oak,  embracing;  an  area  of  about 
3<»».'  bquare  nillcs,  which  ean  probably  be  transported  to  the  San  Francisco  nnirk^t  for  'jr»  p<'r 
fent,  less  than  an  eqnal  quality  of  liinbiTean  bo  procured  from  any  other  source  on  this  cojist. 
Id  ifais  county  is  located  the  Big  Trees  or  •*  Mannnoth  Grove,"  which,  as  a  curiosity,  jittracts 
dioiuands  of  tourists  every  year,  and,  as  a  natural  production,  it  excites  tin*  wonder  and  adau- 
ratlon  of  every  vi.^itor.  The  up  freipiits  for  the  county  will  amount  to  15,6 10  tons  prr  anuuni, 
&od  dovrn  freif^hts,  including  copper  ores,  r>o,4lMl  tons  per  annum — total,  71,i)4n  tms. 

•  EitLmatcd  population  in  18CC,  I2,00a— i5ikh'«  Ecport  on  PvblU  SckocU. 
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elevation  is  so  cfreat  that  fhow  lies  four  or  five  months  in  the  year,  and  the  hotel, 
whioh  is  commodious  and  well-kept,  does  not  open  for  visitors  until  Mf^  or  June, 
according  to  the  season.  The  grove  cx)ntains  90  trees  over  15  feet  in  diameter, 
and  of  tliese  ten  are  30  feet  through  just  at  the  ground,  though  10  or  15  feet 
*  al>ove  the  diameter  is  considerably  less.  Five  men  spent  22  days  in  1854, 
cutting  down  a  tree  which  was  92  feet  in  circumference  and  300  feet  high,  llic 
Btump  has  been  taken  as  Che  foundation  and  floor  of  a  house  in  which  dancing 
parties  are  sometimes  held.  Iliere  is  abundant  room  in  it  for  a  large  quadrille. 
The  bark  was  taken  from  another  tree  to  ti  height  of  116  feet  from  the  ground — 
up  to  where  the  branches  began — at  the  same  time,  and  the  tree  did  not  begin 
to  show  signs  of  dying  until  two  years  afterwards,  and  some  of  its  bouffhs  were 
green  six  years  later.  It  is  estimated  that  one  of  the  trees  which  had  fallen  long 
l>efore  the  grove  was  discovered  was  450  feet  long  and  40  feet  in  diameter,  f^rof. 
Whitney  carefully  counted  the  rings  of  the  tree  which  was  cut  down  and  found 
that  they  numbered  about  1,300.  The  big  trees  are  scattered  about  in  a  forest 
of  very  largo  trees,  many  of  which  are  as  high,  and  some  almost  as  targe,  as  the 
smaller  specimens  of  the  sequoia  gigantea,  as  the  big  tree  is  technically  named.* 
The  number  of  'visitors  annually  is  about  2,000. 

Agriculture. — Agriculture  in  Calaveras  county  is  not  in  a  very  flourishing 
condi'r  ion.  Water  is  not  cheap  enough  to  be  used  for  irrigating  grain  or  pasture  land ; 
fruit  and  wine  will  not  pay  the  expense  of  transportation  to  Sacramento,  and  brandy 
wil!  not  pay  with  the  present  tax  upon  its  production.  There  are  a  multitude 
of  fine  orchards  and  vineyards,  but  as  many  of  them  are  unprofitable,  so  they 
are  neglected.  With  cheap  water  and  cheap  transportation  to  market  this  county 
should  Im?  prominent  in  the  production  of  wool,  wine,  and  fruit. 

At  Douglas  Flat,  in  the  orchard  of  Mr.  Hitchcock,  the  peach  thrives  l)ettcr 
than  any  other  tree  fmit.  The  yield  is  very  largo  and  regular,  and  the  quality 
good.  Apricots  do  not  thrive.  The  white  winter  Pearmain  apple  bears  well 
and  keeps  well.  The  Porter  apple  bears  well,  and  thougli  rated  as  a  fall  fndt 
in  the  eastern  States,  keeps  here  till  February.  The  Wine  Sop  keeps  till  Jnne. 
The  Newtown  pippin  is  the  best  keeper,  bears  well,  and  has  a  fine  flavor.  The 
Belleflower,  Northern  Spy,  and  Peck's  Pleasant  are  good  at  neither  bearing  nor 
keepmg.  The  Vandevero  bears  tolerably,  but  does  not  keep.  The  Esopus 
Spitzenl>erg  keeps  well,  but  does  not  bear  heavily.  The  Roxbury  Russet  bears 
very  well,  but  does  not  keep.  The  same  may  be  said  of  the  Baldwin,  except 
that  it  bears  well  only  in  alternate  years.  The  Golden  Russet  is  one  of  the  best 
and  most  regular  bearera  and  keeps  till  December. 

At  Muri>hys,  although  the  distance  is  only  two  miles  from  Douglas  flat,  the 
fruit  is  two  weeks  later  in  ripening,  and  the  more  delicate  kinds,  such  as  figs 
will  not  ripen.  The  difference  in  elevation  does  not  seem  to  be  more  than  a 
couple  of  hundred  feet.  In  the  western  part  of  the  county  figs  are  very  pro- 
ductive. 

Meteorology. — ^The  amount  of  rain  in  the  rainy  season  of  1865  and  1866, 
at  Murphys  was  31  inches,  and  in  1866  and  1867  44  inches. 

As  much  as  10  feet  of  snow  has  fallen  at  the  Big  Trees  in  one  stonn,  but  the 
depth  is  seldom  more  than  five  feet  at  any  one  time.  As  the  ground  doe^  not 
fitJeze,  there  is  no  good  sleighing. 

San  Andreas. — Ban  Andreas  is  the  present  county  seat,  and  is  situated  at  a 
point  where  San  Andreas  ravine  intersects  an  ancient  river  channel.  The  county 
seat  was  formerly  at  Mokelumne  Hill,  on  the  northern  Innit  of  the  county,  and 
was  removed  after  the  people  had  voted  at  a  special  election  for  San  Andreas. 
Great  frauds  were  j)raoticed  in  the  election,  especially  at  Mokelumne  Ilill,  which 
then  contested  the  election,  and  years  elapsed  before  the  courts  and  oounty  offices 
were  removed  to  San  Andreas,  which  had  spent  $75,000  in  the  contest.  The 
people  of  the  new  county  town  were  much  chagrined  to  find  that  there  was  scarooly 
any  perceptible  increase  m  the  amount  of  business  or  in  the  value  of  property 
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after  the  cbange,  and  many  of  those  who  spent  their  cash  woiihl  l>o  prlad  to  have 
it  hack,  even  if  Mokehimne  Hill  were  to  liave  its  former  di«:nity.  The  monthly 
biiipment  of  dust  from  San  Andreas  is  §25,000,  nearly  all  plaeer. 

Thk  Sax  Axdreas  old  Channel. — An  ancient  channel  runs  past  San 
Andreas*  and  indwd  it  is  to  the  rich  deposits  of  the  old  river  that  the  towTi  owes 
irt  esi^^tence.  This  ancient  channel  hits  been  traced  a  distance  of  ei^ht  miles 
IroiQ  the  head  of  Old  Gulch,  past  San  -cVudi-eas,  and  Gold  Hill,  to  the  sotith  fork 
of  the  Calaveras  The  gcueml  coui-se  is  uearl}'^  west;  the  average  ^idth  is  100 
feet,  and  the  depth  under  the  siufaco  is  150  feet,  of  which  alxmt  100  feet  is 
vidcanic  sand.  The  ricliest  j)ay  stratum  is  a  soft  blue  gravel,  four  fet^t  deep,  which 
yields  seven-eighths  of  its  gold  at  the  first  wjishing ;  but  there  is  also  a  red  cement, 
vliich  sometimes  usuq)8  the  place  of  the  blue  gravel  on  the  Iwd  rock  ;  sometimes 
overlies  it,  and  sometimes  occupies  half  the  channel,  leaving  the  blue  on  the 
other  side.  This  re<l  cement  is  not  so  rich  as  the  blue,  nor  is  the  gold  so  coarse, 
and  it  should  be  crushed  in  a  mill,  if  more  than  one-third  of  its  gold  is  to  be  got 
at  the  first  washing.     Some  of  the  gold  found  in  the  blue  gravel  is  quite  bhurk. 

li  has  been  rcpurted  that  a  petrified  tiurtlo  thirty  inches  long  was  found  in  one 
of  the  claims  on  this  channel ;  but  the  report  is  mentioned  here  not  to  accix'dit 
it,  l)at  suggest  it  as  a  matter  for  investigatiim. 

3Ir.  Marshall  says  he  found  in  the  (>ay  dirt  in  the  claim  of  Marshall  and 
Shiiwalter  an  Indian  mortar,  and  this  is  |K*rhaps  one  of  the  best  authenticated 
c&jies  of  human  handiwork  found  in  an  ancient  stream. 

In  that  ohiim,  starting  from  the  surface,  the  shaft  passed  thnmgli  5  feet  of 
ciiarse  gravel;  then  sand  and  gravel  100  feet;  then  a  thin  be<l  of  fine  brownish 
^vel ;  then  4  feet  of  cemented  sand ;  then  15  feet  of  blueish  volcanic  sand ; 
thenMi  feet  of  pay  dirt,  and  finally  slate-bed  ix)ck,  one  foot  of  which  is  rich. 

The  following  is  the  form  of  a  notice  used  in  locating  a  claim  on  this  channel  : 

NoTICB. — The  andereigncd  claims  this  (^ronnd  for  mining  purposes,  koown  as  the  Robert 
McCall  A.  Co/a  claim,  beiufr  a  deep  or  8hat't  claim,  and  beiiip:  bounded  on  the  uorthvvost  by 
tbe  Gilchrist  and  Coruwell  claim,  and  on  the  southeast  by  the  IMnp:  l^b'  ^'laim,  1,UOO  ftrt 
more  or  les^,  and  he  intends  to  >vork  it  according  to  the'  laws  of  the  l^un  Andruas  mining 
dittricL 

AVILLIAM  IKVINE. 
John  ^iio Walter,  Recorder. 
August  1^,  J  60*2. 

The  first  notable  claim  on  the  channel  cominoiHfinir  at  tlie  liiirhest  point  that 
Las  l>een  worked  is  that  of  Foster,  Frazier  &  Co.,  biH)  IVct  Itmi^  on  the  cliaiincl, 
vihere  the  depth  is  100  feet.  It  has  been  worked  10  years,  and  i»aid  about  5B7 
iw  day  to  the  hand.  The  pay  is  obtained  by  driftini;:,  and  is  taken  to  the  mu- 
fore  Through  a  shaft  and  tunnel. 

After  an  interval  in  which  the  cluHmel  has  not  been  fomnl,  we  come  to  th(j 
t'biim  of  McLaughlin  aaid  Dore,  who  have  been  at  w<»rk  10  years,  and  liavt* 
avera<rt*il  about  So  per  day.    Three  or  four  men  an^  now  employed  on  tlie  claim. 

Ait«;r  amither  space  in  which  tlie  channel  wa,'^  not  found,  is  the  claim  of  G<'orii:e 
liamhardt  &  Co.,  sittmted  on  the  hill  between  Old  Gulch  and  French  ( Jnlch.  It 
bas  l«*en  worked  six  or  s(»ven  years,  and  four  or  live  men  are  n(»w  empK)yed  in 
it.     It  is  a  hydraulic  claim,  and  the  bank  is  75  feet  deep. 

The  next  cLiim,  that  of  Yoimg  &  Co.,  is  on  the  hill,  st)uth  of  nppcr  Calevcritjvs, 
and  ha-s  paid  well  for  10  years.  It  has  bccm  worked  both  by  hydraulic  an<l  by 
timnel.     Three  or  four  men  are  em]>loycd. 

Knight,  Simpson  &  Co.,  work  tln-ir  claim  by  the  hydraidic  process,  with  foiu: 
men.     It  has  paid  well  for  six  or  seven  y(?ars. 

The  railroad  claim  cm  Ilailroad  Hill,  one  mile  bdow  the  previous  claim,  has 
never  paid,  but  has  broken  several  parties  who  took  hold  of  it.  It  is  now  idle. 
The  channel  was  never  found  in  it. 

Wa<le,  Johnson  &  C(*.,  between  Yaqui  Gulch  and  lower  Calaveritas,  employ 
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four  men  in  tlieir  claim,  which  they  work  by  drifting,  and  have  obtained  moderato 
pay. 

Hedrick,  Wilcox  &  Co.,  aro  working  with  three  men,  and  getting  very  mode- 
rate i)ay.  They  erected  a  cement  mill,  but  the  gravel  was  not  rich  enough,  and 
the  mill  was  moved  to  a  quartz  mine  at  Fairplay.  ^ 

The  IMng  Ugly  claim,  800  feet  long  has  yielded  $1,100  in  one  day,  and  still 
contains  rich  ground.  Contention  among  the  shai'eholders  has  prevented  work 
for  two  yeare. 

Irvines  claim,  1,000  feet  long,  has  been  worked  for  two  years,  and  has  paid 
well.  The  gravel  is  so  tough  that  after  being  slaked  for  a  while  it  will  yield 
ten  times  as  much  in  the  sluice  as  it  will  if  washed  immediately'  after  coming  out 
of  the  drift.  The  proprietor  is  now  erecting  a  water-mill  to  hoist  and  crush  the 
fcement. 

The  claim  of  Patrick 'Gilchrist,  180  feet  long,  paid  well  for  a  short  time,  but 
is  closed  now  as  if  worked  out,  though  some  good  minei-s  think  it  still  valuable. 

]Marshall  and  Showalter  have  600  feet,  and  have  been  at  work  for  13 
years,  usually  emplojnng  six  or  eight  men.  Their  claim  has  been  very  rich,  and 
it  yiekled  nine  i)ounds  in  one  forenoon.     The  dirt  is  hoisted  by  a  whim. 

The  Marletie  claim,  600  feet  long,  was  opened  about  1857,  and  work  was 
stopped  in  1861,  for  want  of  drainage. 

The  McFall  (;laim,  600  feet  long,  has  been  worked  for  10  years,  and  has  paid 
about  S'lO  per  day  to  three  men.  The  proprietor  of  this  claim  cut  a  long  drain 
at  considerable  expense  and  solicited  some  contribution  from  the  claim  owners 
above,  but  they  refused,  so  he  left  20  feet  at  the  head  of  his  claim  standing,  and 
this  servtnl  as  a  wall  to  .back  the  water  on  the  Marlette,  Marshall,  Plug,  and 
In'ino  claims,  and  stopped  work  in  parts  of  them  for  five  years.  Lately  they  have 
paid  $1,000.     The  drain  has  been  opened  and  they  have  resumed  work. 

The  Dunning  claim,  400  feet  long,  was  opened  in  1854,  and  was  worked  out 
in  ^ve  years,  during  which  time  it  paid  about  $20  i>er  day  to  six  inen.  One  pan 
yielded  12  pounds,  and  in  one  week  $10,000  was  taken  out. 

Here  the  channel  strikes  San  Andreas  gulch,  and  below  this  point  the  old 
channel  is  six  feet  or  more  below  the  level  of  the  present  stream,  in  some  places 
35  feet  deeper.  •  For  1,500  feet  the  €hannel  is  under  the  gulch,  and  there,  be- 
cause of  the  shallowness  of  the  ground,  the  diggings  were  very  profitable  when 
iirst  worked.  After  leaving  the  bed  of  the  gulch  the  old  channel  runs  1,000 
yards  to  Gold  Hill,  where  a  remarkable  fault  is  found,  the  channel  having  been 
here  broken  off  and  raised  up  100  feet  perpendicularly  by  some  convulsion  of 
nature.  The  bed  rock,  the  size,  course,  and  grade  of  the  channel,  and  the  char- 
acter of  the  goW  and  of  the  strata,  all  indicate  that  the  6old  Hill  diggings  belong 
to  the  ancient  river  of  San  Andreas.  The  Gold  Hill  claims  paid  well,  but  aro 
now  all  worked  out.  ' 

3I0XELUMNE  Hill. — Mokelumne  Hill  was  for  a  long  time  the  largest  town 
in  the  southern  mines,  and  it  is  now  one  of  the  most  populous.  It  is  situated  on 
th(>  south  bank  of  the  Mokclumne  river,  but  about  800  feet  above  its  level,  at  a 
pr)int  where  an  ancient  channel  has  been  cut  through,  leaving  a  convenient  pass 
iov  travel  from  north  to  south  and  exposing  rich  dej)osits  of  gold  near  the  surface. 
The  town,  instead  of  being  on  the  summit  of  a  hill,  as  might  be  inferred  from  its 
name,  is  rather  in  a  flat  or  basin,  with  hills  several  hundred  feet  higher  both 
east  and  west.  Th(?n^  are  a  number  of  very  pretty  gardens  in  the  suburbs. 
Many  of  the  business  liousos  are  built  of  a  light  lava  or  tufa,  which  is  found 
abundantlv  in  the  nei2rhl)orhood.  Houses  in  the  town  aro  sold  for  about  one- 
iiftli  their  cost.  Mokelurane  Hill  is  a  stage  centre  from  which  lines  run  to  Stock- 
ton, (45  miles,)  to  Sononi,  (50  miles,)  through  San  Andreas,  Angels,  Vallecito, 
and  v*'olumbia,  to  Latrobo,  (38  miles,)  through  Jackson,  Sutter,  and  Dry  Town, 
and  to  West  Point,  (10  miles.)  There  is  also  a  hoi-se  mail  to  Campo  Seco,  12 
miles  distant. 
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In  the  spring  of  1S51  three  Frencbmen  found  an  extremely  rich  old  channel 
high  np  on  the  side  of  French  Hill,  northeast  of  the  town  of  Mokclumuc  Hill, 
and  in  a  few  days  took  out  8180,000.  They  attempted  to  keep  their  wealth  a 
Eccret,  but  in  vain,  and  some  Americans  found  it  out  and  went  into  the  claim  at 
night  and  stole  from  it.  One  night  they  dug  out  a  piece  weighing  11  pounds, 
but  as  it  was  dirty  they  did  not  discover  its  character  in  the  dark,  and  tlirew  it 
aside.  The  Frenchmen  found  this  piece  the  next  morning,  and  a  piece  of  candle 
which  had  been  left  behind ;  so  the  next  night  they  watcTied  their  claim  in  arms. 
The  robbers,  finding  themselves  foiled,  laid  claim  to  the^ine,  and  threatened  to 
take  it  bv  force,  and  the  Fienchmen  of  the  neiijhborhood  assembled  to  defend 
their  countrymen,  since,  if  the  claim  of  one  Treuchman  could  bo  taken,  there 
would  be  no  security  for  the  others.  There  was  much  animosity  at  the  time 
a^^nst  foreigners,  and  the  report  that  the  Frenchmen  were  arming  gave  great 
tiScncCy  and  soon  there  were  two  armies  ready  for  the  light.  The  ITronch  viae- 
cousul  at  Mokehmine  Hill  acted  as  mediator,  an^l  succeeded  in  making  a  com- 
promh^,  by  the  terms  of  which  a  committee  of  American  miners  were  placed  in 
possession  of  the  claim  to  work  it  until  they  had  taken  out  enough  to  pay  the 
expense  of  the  military  organizatitm  of  the  -iVmericans,  and  then  to  return  it  to 
the  French  owners.  The  committee  worked  at  the  claim  for  months  and  workeil 
it  out,  and  the  entire  sum  that  they  paid  from  it  towards  the  expenses  of  the 
military  organization  was  $1,100,  a  sum  less  than  the  Frenchmen  had  been  in  the 
habit  of  getting  nearly  even'  da}'.  Thus  ended  the  French  war,  in  which  many 
French  cabins  were  burned  but  nobody  was  killed  j  though  attempts  were  made 
to  assassinate  several  Frenchmen,  and  one  American  who,  having  been  appointed 
to  consult  with  the  French  consul,  took  sides  witli  the  Frenchmen.  Boforc  tho 
compromise  was  effected  the  Frcnchnien  fortified  themselves  on  Corral  Hill,  hut 
they  fled  when  they  saw  the  enemy  coming  to  storm  then*  works.  This  discre- 
tion saved  mucli  bloodshed,  for  the  assailants  outnumbered  the  entrenched  paity, 
and  they  had  laid  their  plans  }>o  that  the  French  would  be  exposed  at  the  time 
of  assault  to  tlie  fire  of  an  enemy  oc<.nij)viui:^*a<.'omni:uidinjx  position  in  the  n^ar. 

MoKELUMXE  Hill  old  channel. — The  Mokelumne  Hill  old  channel  besfins 
or  is  found  at  its  hii^^hest  point  about  a  mik^  east  of  the  town  of  that  name,  near 
the  residence  c^f  J.  Tynan,  and  runs  thence  under  Corral  Flat,  strikincf  kSto(!kton 
Hill,  (at  a  poin^  between  the  Stockton  Ilill  upper  digijings  ami  the  Water  Cimi- 
pany's  cLiiui,)  thence  passing  in  a  southwardly  directi<»n  under  the  Stockton  Hill 
ridi::e,  about  330  feet  below  the  surfa^'e,  until  it  strikes  Chile  ffnlch,  under  the 
Innes  &  Co.  claim,  which  gulch  it  then  folhnvs  down  <mone  side  or  tho  other  to 
its  iwtcTsr-ciit^n  with  tlie  old  San  Andreius  channel,  where  the  "two  unit^>.  This 
<'liann<.'l  has  be<Mi  worked  to  great  prolit  in  som(^  of  its  parts,  and  othei*s,  though 
<^»j.ieneil  very  thoroughly  .it  great  expense,  have  ju'oved  entirely  barren.  TLe 
larirest  yield  has  Ixien  obtained  east  of  the  point  wIkm'c  the  old  channel  first 
btiikes  Chile  gulch,  but  further  down  there  is  a  phice  called  Junction,  where  a 
number  t»f  claims  have  ]>roved  very  rich. 

The  Water  Company's  claim,  1,S00  feet  long,  in  Stockton  Hill,  southwest  oi 
Itokel'.iTnne  Hill,  has  been  worked  by  several  long  tunnels,  and  has  3nelded, 
acyordinx  to  rumor,  S  110,000. 

The  Water  Com])any's  cement  mill,  on  Chile  gulch,  near  M»)keluume  Hill,  has 
10  .stanij>s,  and  is  driven  l)y  40  inches  of  water  forceil  under  100  feet  head  upon 
ahuHvjL^urdv  wheel. 

The  Paul  claim,  2,G00  feet  long,  has  been  worked  continuously  for  ton  years, 
and  has  paid  well,  the  net  yield,  as  stated  by  commou  report,  being  ?!l  <>?.), 000. 

The  Calavenis  Tunnel  Comj)any  worked  from  lSo7  till  1806,  and  did  remark- 
ably well  at  first,  bur  afterwards  sj)ent  much  m(»ney  in  hunting  for  tho  channel, 
and  made  bur  liitle  irain  jis  the  total  result  of  their  hibors. 

The  Allen  claim,  1,000  feet  long,  was  worked  from  1859  to  1SG;3,  and  was 
Dot  profitable. 
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Tlio  InHcs  claim,  1,100  feet  long,  was  worked  from  1856  to  1864  by  a  tunnel 
1,400  feet  long,  which  passed  over  the  deep  channel,  and  by  four  shafts  from  45 
to  110  feet  deep.     Tlio  result  was  the  loss  of  nearly  all  the  money  invested. 

The  Ciibberly  claim  has  yielded  some  very  rich  pay  gravel. 

The  Amherst  claim,  1,400  feet  long,  has  proved  extremely  rich.  The  chan- 
nel here  crosses  a  streak  of  soft  rock  called  '^rotten  granite"  by  the  miners,  and 
this  has  caught  the  gold  which  has  slidden  over  the  harder  rock.  The  claim 
has  been  worked  for  10  years,  paying  all  the  time.  For  5  years,  10  or  12  men 
were  employed :  now  there  are  4.  It  is  reported  that  a  partner  who  had  owned 
l*alf  the  chum  went  to  the  east  in  1862  with  $28,000.  The  work  was  done  by 
drifting  for  some  years,  but  the  tuimcls  have  caved  in  and  now  the  hydraulic 
process  is  used. 

The  Shaw  claim  has  l)oen  worked  10  years,  most  of  the  time  with  largo  profit. 
An  attempt  was  made  lately  to  pipe  away  the  dirt  through  a  shaft  and  tunnel^ 
but  the  shaft  caved  in,  and  it  is  now  necessary  to  pipe  away  the  dirt  from  the 
outside  of  the  hill. 

This  completes  the  list  of  the  claims  in  Stockton  Hill,  commencing  at  Moke- 
lumne  Hill  and  running  down  stream.  Mention  has  been  made  of  but  one  old 
channel  running  under  this  hill,  but  really  there  are  two,  the  smaller  one  being 
from  90  to  120  feet  al>ove  the  level  of  the  main  old  channel.  About  a  mile  ana 
a  quarter  below  Mokelumne  Hill  the  upper  channel  breaks  off  and  seems  to  (aXl 
90  feet  into  the  lower  chiQinel,  and  it  does  not  appear  again  below  that  point 

Opals. — In  the  north  end  of  Stockton  Hill,  almost  udthin  the  limits  of  the 
town  of  Mokelumne  Hill,  is  an  opal-beaiing  stratum  about  60  feet  below  the 
suiface  of  the  hill.  This  stratum  is  a  n)ugh  gravel  enclosed  in  a  tough  reddish 
clay,  from  six  to  eighteen  inches  deep,  lying  between  two  layers  of  volcanic  sand. 
In  1805  three  claims  were  worked  for  opals,  which  were  obtained  in  great  abun- 
dance, but  they  were  of  very  common  quality  and  did  not  pay.  None  of  the 
iire  opals  were  found.  The  dirt,  when  taken  out,  was  allowed  to  dry,  and  was 
then  broken  up  with  wooden  mallets,  and  the  opals,'  which  were  from  a  quarter 
of  an  inch  to  two  inches  in  diameter  and  white  in  color  on  the  outside,  were 
picked  out  by  hand.     The  longest  opal  tunnel  ran  190  feet  into  the  hill. 

On  one  occasion  there  was  much  excitement  at  Mokelumne  Hill  on  account 
of  the  rumored  discovery  of  a  mine  of  emeralds  and  sapphires,  and  men  wont 
out  at  night  with  lanterns  and  staked  off  a  large  district  in  claims.  Afterwards 
they  investigated  the  nature  of  the  firat  discovery,  and  came  to  the  conclusion 
that  the  supposed  precious  stones  were  only  pieces  of  colored  glass  which  had 
been  in  the  gizzard  of  a  turkey. 

Camps  near  Mokelumne  Hill. — Tunnel  Ridge,  one  mile  southeast  of  Moke- 
lumne Hill,  is  three  miles  hmg,  has  a  c^p  of  volcanic  rock,  beneath  which  in 
places  is  found  a  stratum  or  lead  of  auriferous  gravel,  most  of  which  has  been 
worked  througli  tunnels. 

Buckeye,  two  miles  east  ©f  Mokelumne  Hill,  has  several  hydraulic  claims, 
which  have  been  worked  for  six  years.     One  of  them  is  now  paying  well. 

Buena  Vista  Hill,  foiu:  miles  northeast  of  Mokelumne  Hill,  has  four  hydraulic 
claims,  which  have  been  worked  for  ten  years  with  much  profit.  The  ground  is 
very  rich,  but  the  water  cannot  be  taken  to  the  top  of  tlie  hill,  and  therefore  the 
expenses  are  great. 

Rich  Gulch,  six  miles  east  of  Mokolumno  Hill,  had  very  rioh  surface  claims 
in  early  days,  and  still  yields  well  in  a  few  spots. 

Douglas  Flat. — Douglas  Flat  is.  situated  on  the  limestone  belt,  which  is 
here  a  mile  wide.  The  deepest  workings  are  at  a  depth  of  150  feet ;  and  in 
those  places  the  pay  be^an  125  feet  from  the  surface,  and  was  covered  with  throe 
strata  of  volcanic  ash,  witli  intervening  strata  of  coarse  gravel.  The  deep  claims 
were  worked  through  shafts,  with  pumps  and  hoisting  apparatus  driven  by  ditch 
water.    The  town  has  been  more  permanent  than  most  mining  camps  because 
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of  tbe  deep  diggings,  and  according  to  repute  it  lias  produced  more  gold  in  pro- 
ponion  to  iis  population  than  any  other  in  the  county. 

Among  the  notable  chiims  are  the  following : 

The  Texas,  500  feet  Icmg  by  150  feet  wide.  The  pay  Btratum  is  from  6  to 
25  feet  deep  and  125  feet  below  the  surface.  Work  was  coininenced  in  1S53, 
and  has  continued  since  with  an  interruption  from  1859  to  18G2,  caused  by 
water.  The  claim  employs  8  or  10  men,  ami  it  pays,  sometimes,  $500,  and 
never  less  than  S200,  per  week  above  expenses.  The  total  production  has 
been  alxmt  $60,000,  and  there  is  pay  ground  enough  to  last  for  5  or  10  years 
more.  A  stream  of  water  yielding  16  inches,  mind's'  measure,  has  been  struck 
in  the  bottom,  and  a  pump  with  a  pipe  14  inches  in  diameter,  with  a  five-foot 
stroke,  is  used  for  keeping  the  claiui  clear.  The  lowest  drain  is  60  feet  below  the 
surface.  A  tunnel  to  drain  the  bottom  of  the  claim  would  have  to  be  two 
mil€*s  long. 

The  Union  claim,  1,1)00  feet  long  by  100  w-ide,  was  opened  in  1860,  and  is 
150  feet  deep.  The  average  number  of  men  employed  was  ten,  and  the  average 
weekly  yield  has  been  about  the  same  as  in  the  i)receding  claim.  On  one  occa- 
sion they  took  out  90  ounces  or  81,700  per  week  for  sevei-al  weeks.  The 
total  yield  has  been  about  $40,000.  The  claim  is  doing  nothing  now,  but  work 
will  l>e  resumed. 

The  Wild  Goose  claim,  800  feet  long  by  100  wide,  has  been  w*orkcd  to  a  depth 
of  200  feet  without  finding  bottom  or  pay.  A  drift  is  now  being  run  in  hope  of 
finding  bottom.  Four  years*  work  and  $15,000  have  been  spent  without  any 
return  so  far.  In  two  drifts  of  this  company  the  dirt  swelled  so  fast  for  three 
davs  that  the  drifters  made  no  headwav. 

The  Perseverance  claim,  800  by  100  feet,  has  been  worked  to  a  depth  of  130 
feet  without  finding  anythingi  and  the  shaft  is  still  going  down.  A  drift  rua 
into  this  claim  fnim  the  adjoming  Union  claim  has  struck  rich  pay  gravel. 

The  Dashaway,  1,000  by  100  feet,  has  been  worked  by  an  incline  300  feet 
dc^.p  porpondicnlarly  from  the  surface,  which  is  there  on  a  liillside.  1'he  claim 
La.s  beeTi  worked  Hvo  years,  and  has  produced  about  $25,000.  Five  men  jue  at 
w^urk  in  it. 

The  alMive  are  the  only  companies  now  working  or  likely  to  work  soon. 

The  Southwestern  ckim,  1,2>00  by  100  feet,  yielded  8750,000,  and  is  worked 
our. 

Tlie  Ohio,  800  by  100,  yielded  $50,000 ;  worked  out. 

The  ilaqjer,  200  by  100  feet,  yiehled  $100,000;  worked  out. 

The  Lone  Star,  300  by  100  feet,  yielded  $100,000 ;  worked  out. 

The  Ilolmos  and  Tolf,  100  feet  square,  yielded  $100,000 ;  W(»rkcd  out. 

The  IIitchco<:k  and  Ihirgess,  100  by  50  feet,  yieldinl  8100,000;  worked  out. 

The  Skunk  Tunnel,  400  by  100  feet,  viekkHr $50,000 ;  worked  out. 

Ml'RPUY'S. — Murphy's,  IG  miles  from  San  Andreas,  formerly  known  as  Mur- 
pViy":<  Camp,  is  situatml  «n  the  limestone  belt  in  a  pleasiint  valley  surrounded  by 
1*'W  hills.  The  di<::'rini's  aro  found  here  in  a  basin  half  a  mile  in  diameter,  with 
uirt  and  gravel  to  a  depth  of  200  feet.  Tke  ])ay  stratum  was  found  in  some 
plaojjj  within  twenty  aud  in  others  within  100  feet  of  the  surface ;  but  little  of 
it  was  hiirh  enough  to  be  washed  in  the  natural  channels,  so  the  miners  hoisted 
luedirt  by  denicks,  or  with  a  horse,  rope,  and  pulley,  to  their  sluices.  After- 
^v^L,  however,  an  o\H*n  cut  900  feet  long  and  for  a  considerable  distance  40 


produced  $250,000  from  an  area  100  feet  long  and  40  wide.  The  deepest 
Horkings  were  100  feet.  In  one  afternoon  it  paid  37  pounds,  and  the  next 
/'trenwn  63  pounds  of  gold.  In  this  chiim  a  tunnel  was  cut  through  a  largo 
mass  of  limestone  far  below  the  surface,  and  in  the  mid^t  of  the  mass  was 
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found  a  cavity  containing  a  rich  auriferous  quartz  boulder  weighing  not  loss  than 
half  a  ton ;  and  there  was  no  orifice  leading  to  the  cavity  largo  enough  to  let 
in  a  stone  weighing  20  pounds.  There  was,  besides,  some  rich  gravel  in  the 
cavity.  This  statement  about  the  quartz  boulder,  if  it  came  from  somo  unknown 
source,  would  deserve  no  consideration,  but  it  is  vouched  for  by  Alonzo  Rhodes, 
agent  for  Wells,  Fargo  &  Co.,  who  is  an  intelligent  gentleman,  and  is  reputed 
to  be  most  trustworthy. 

Murphy's  derives  some  importance  from  the  fact  that  it  is  a  stopping  point  fur 
travellers  going  to  and  from  the  Big  Trees. 

Some  of  the  gold  at  Murphy's  was  quite  black  on  the  surface. 

Between  3Iurph\''8  and  Douglas  Flat  an  old  channel  has  been  traced  for  600  feot. 

Vallecito. — Vallecito,  14  miles  from  San  Andreas,  is  a  level  valley,  with 
deep  diggings,  which  are  covered  with  three  strata  of  lava  or  volcanic  sand. 
The  valley  was  in  its  most  flourishing  condition  from  1852  to  1855,  and  is  still 
far  from  being  worked  out,  but  there  was  a  lack  of  drainage,  and  the  claims 
which  would  pay  for  drifting  have  been  exhausted.  In  1855  a  mammoth  tunnel, 
to  bo  2,700  feet  long  and  100  feet  deep,  was  commenced,  to  drain  tho  flat,  which 
is  about  86  feet  deep  in  the  deepest  workings.  After  400  feet  of  tho  mammoth 
tunnel  had  been  cut,  a  considerable  part  of  the  way  in  verj'  hard  greenstone,  and 
after  815,000  had  been  spent,  the  work  was  abandoned.  In  1862  a  new  tunnel, 
to  be  1,500  feet  long  and  36  feet  below  tho  surface,  was  commenced,  and^  last 
spring  it  was  coaapleted,  though  tho  flnmo  is  not  yet  ready  for  washing.  The 
flume  in  and  out  of  tho  tunnel  is  to  be  2,000  f<*et  long,  and  the  total  cost  of  the 
work,  is  $30,000,  exclusive  of  interest.  An  ancient  channel  100  feet  wide  has 
been  traced  for  half  a  mile  up  and  down  tho  valley,  and  it  is  considered  still  rich. 
The  ground  is  held  by  old  minors,  who  will  now  wa«h  off  their  claims  through 
tho  tunnel.  No  public  notice  has  yet  been  given  of  the  conditions  on  which 
miners  can  tail  into  the  tunnel. 

The  shipment  of  gold  from  Vallecito  is.  $20,000  per  month  ;  formerly  it  was 
$60,000. 

The  Day  and  Hunter  claim  in  Vallecito  Fhit  was  100  feet  square,  and  paid 
$25,000. 

Tho  Isabel  and  Mitchell,  of  the  same  size,  paid  the  same  amount. 

In  the  Durham  &  Co.  claim  a  piece  weighing  25  pounds  was  found. 

There  were  50  claims  in  tho  flat  that  paid  well,  but  there  is  no  record  of  their 
production  severally. 

Near  Vallecito  is  a  gravel  ridge  60  feet  deep,  and  a  portion  of  it  paid  well  in 
hvdraulic  chaims. 

Minor  Placer  Camps. — At  San  Domingo,  on  the  limestone  belt,  four  men 
took  out  $100,000  in  three  years,  commencing  in  1863. 

Near  Murphy's  is  Owlbrnxow  Flat,  which  is  rich  and  might  be  drained. 

Indian  creek,  San  Antone,  and  Cave  City,  on  the  limestone  l)elt,  have  had  some 
rich  claims,  but  the  diggings  are  now  nearly  exhausted. 

Quartz  Regulations  of  Angels. — The  quartz  reglations  of  the  Angels  dis- 
trict provide  that  a  lode  claim  for  one  pei'son  shall  be  100  feet  on  the  vein,  with 
150  feet  on  each  side  ;  and  a  discoverer  is  entitled  to  50  feet  more  on  tho  vein 
than  an  ordinary  claimant.     The  regulations  say  : 

Heor  she  [tho  claimant]  shall  havo  the  right  to  all  tho  dips,  strikes,  or  angles  of  every 
vein  originating  on  the  claim.  We  understand  that  a  vein  originates  on  or  bolovr  the  sur- 
face ruBoing  downwards,  and  not  from  below  ninuiug  upwards ;  so  that  no  person  or  per- 
sons locating  a  claim  on  either  side  of  tho  boundaries  of  another  shall  have  a  right  to  a  vein 
running  through  his  or  their  claim  that  originates,  as  abovo  understood,  on  the  claim  first 
located ;  but  no  man  shall  have  the  right  to  follow  a  vein  on  the  length  of  it  beyond  the 
perpendicular  of  his  boundary. 

Minors  shall  be  compelled  to  porform  at  least  10  hona  fide  days*  work  on  their  claim  or 
claims  during  the  year  commencing  from  the  first  day  of  April,  18ti0.  Miners  failing  to  do 
80,  their  claim  or  claims  will  be  considered  forfeited  And  open  to  other  parties. 
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It  irill  be  ohscn'ed  that  tlierc  is  no  express  requirement  of  any"  work  after  tlie 
l?t  of  April,  1861,  as  a  condition  of  title ;  but  tbc  intention  was' undoubtedly  to 
n?«3uixe  10  ibiys'  work  on  each  claim  within  each  year,  ending  with  March/ 

The  records  of  tliis  district  were  burned  in  1855,  and  no" copies  ur  written 
evidences  of  title  before  the  fire  are  preser\'ed. 

There  are  57  quartz  claims  on  record  in  the  district,  and  55  of  them  boar  date 
previous  to  1864.  In  that  year  no  claim  was  made ;  in  1SG5,  one ;  one  in  18C6  j 
and  nunc  in  1867  up  to  Juno  1. 

Quartz  Regulations  of  San*  Axdrkas. — The  following  are  extracts  from 
the  miners'  rcofulations  of  the  San  Andreas  district  for  Icdire  mininir : 

•  ^  so 

Clainu  in  said  district  shall  be  200  feet  in  IcD^th  on  tho  lead,  wiih  nil  its  dips,  spurs,  and 
tDjrlM.  with  300  feet  in  width  on  the  surface. 

Shareholders  shall  be  compf^Iled  to  perform  one  day*s  labor  for  each  200  foot  held  or  claimed 
by  them,  ur  its  Talue  in  improvements  thereon,  in  each  month,  from  tho  tirst  day  of  May  to 
the  first  day  of  November  in  each  year ;  >f  thvy  fail  so  to  do  their  claim  shall  bo  considered 
forfeitini  and  open  to  entry  by  other  parties,  unless  the  first  parties  shall  have  been  prevented 
bv  sickness  or  themselves  or  families  from  complyin^i^  with  this  law.  When  a  company 
shall  have  put  $500  worth  of  work  on  a  claim  the  samti  may  be  held  over  for  one  year,  and 
no  lengcr,  by  a  renewal  of  the  rocord  of  said  claim,  mado  at  any  date  previous  to  the  tirst 
day  of  May  of  each  year,  dnrinfif  which  year  tho  parties  owning  such  claim  shall  not  bo  com- 
pelled to  perform  any  work  on  the  same. 

These  re^dations  were  adopted  in  ^fareh,  18G6  j  and  there  are  57  lode  claims 
reo>rrled,  the  latest  dated  in  1SG5.  There  is  no  quartz  mine  in  opt»ration  in 
the  district,  save  at  Wilson's  creek,  wh(»re  there  are  two  aiTastras  at  work. 

Quartz  MixrNa  ix  Calaveras. — ^The  most  noted  quartz  mines  of  Cala- 
venis  county  are  the  M<»rgan,  tho  Res(»r\-e,  the  Knteqmse,  the  South  Carolina, 
the  Stanislaus,  the  Union,  and  tho  Carson  Creek,  at  Carson  Hill ;  the  Bovee, 
the  Angels,  the  Hill,  ami  the  Sickles,  at  Angels ;  all  on  the-  motljcr  lode ;  and 
llie  W«xxlhouse,  near  West  Point.  A  number  of  rich  veins  have  been  found 
near  the  limestone  belt,  but  their  wealth  luw-been  confined  to  poi-kets. 

^loKOAX. — The  Morcran  mine,  500  feet  long,  on  the  mother  lode,  was  dis- 
rovi'ud  iu  1S50  by  a  man  named  Ilance,  wh»)  took  in  six  partners,  ^lorgan 
biiug  the  president.     Tho  discovery  was  made  on  tho  summit  of  Carson  Hill, 
and  ihr  HK:k  was  extremcd}'  rich;  indeed,  if  the  statements  of  thos(*  who  lived 
at  the  yhue  arc  to  Ix;  taken,  the  gold  was  abundant  beyond  any  parallel.    Much 
of  it  was  taken  out  iu  mortars,  and  not  unfrequently  there  were  so  many  strings 
of  gidd  in  tin*  rock  that  cold  chisels  had  to  be  used  to  cut  them.     On  <»ne  occa- 
sion tri»ld  to  the  auKMuit  of  81 10,000  was  thrown  down  at  one  blast.     The  news 
lilled  the  Slate  with  excitement.     The  t»>wn  of  Melones,  on  the  southern  side  of 
iljt'  hill,  )i«.ranie  the  largest  mining  camp  in  the  State,  with  a  i>opuhitiou  vari- 
ously estimated  from  ^,000  to  5,000.     IVoide  cjune  in  jTowds  to  set?  tho  mine. 
lt'»]»inj;inrs  frny,  on  tht^  StanisLius  rivcT,  two  miles  south  of  the  ])lace,  took 
ill  >  10,000  for  ferriage  in  six  weeks.     From  February,   1850,  till  Dj-cember, 
1:>51,  the  production  continued  uninterrupted  and  with  very  little  decline.     In 
iL:u  time,  acc«>rding  to  Thomas  Deare,  who  has  lived  at  the  mine  bmger  than 
any  other  person,  82,800,000  were  extracted  and  immense  sums  were  stolen.    It 
is  n^jH.irted  of  one  Mexican  miner  that  he  stole  81 ,500  in  one  day  from  the  anas- 
tra  which  be  had  in  <-liarg(»,  and  paid  it  tho  next  day  for  a  horse.     All  the  rock 
t'^opoor  for  the  hand  moitiir  wa^i  ground  in  an'iistras,  and  it  is  said  that  50  of 
tli«m  were  running  at  one  time.     Tho  facilities  for  stealing  were  great  and  the 
itinptation  strong.     Gambling  was  ciiiried  to  a  great  extent   and  gold  stKJmed 
i'>bave  lost  its  value.     The  miners  were  mostly  Mexicans,  who,  as  a  class,  were 
Tiui  lotjked  upon  with  much  favor  by  Amcaican  miners;  but  they  had  ha<l  some 
txpt-rience  in  this  kind  of  mining  and  their  services  were  indispensable.     Thoy 
could  pick  u])  the  lumps  of  gulil  in  the  mine,  or  they  could  take  handfulls  of 
amalgam  from  the  arrastra  with  little  fe,ir  of  detection.     As  for  th(»  amount 
taken  in  this  way,  it  could  never  be  ascertained,  but  that  it  was  great  was 
assumed  iu  the  common  conversation  of  tho  miners  themselves. 
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/  Tbc  vast  production  was  too  great  to  bo  witnessed  in  peace.  Several  hundred 
rntiians  banded  themselves  together  under  the  lead  of  Billy  Mulligan  and 
otlicrs  of  his  kind  and  drove  away  the  owners  of  the  mine  by  force  and  worked 
it  themselvoe.  A  suit  to  eject  them  was  commenced,  and  after  nine  months 
tbeir  work  was  stopped  by  injunction,  and  in  the  spring  of  ISoS  final  judgment 
was  rendered  in  favor  of  Morgan  and  his  associates.  Morgan  then  went  to  Eng- 
land to  sell  the  mine,  but  more  litigation  sprang  up  about  the  title,  and  there 
was  no  ilnal  decision  and  very  little  w«rk  till  the  spring  of  1867,  the  mine  hav- 
ing lain  idle  for  ncArly  15  years.  The  work  hjis  lately  been  recommenced, 
and  report  says  some  marvellously  rich  rock  has  been  taken  out,  but  the  super- 
intendent did  not  cxinsider  himself  authorized  to  give  the  precise  fiicts  for  publi- 
cation. 

The  mine  is  near  the  summit  of  the  hill  and  includes  two  veins,  which  unite 
100  feet  below  the  surface.  One  is  about  six  feet  wide  and  called  the  stratitied 
vein,  because  of  numerous  seams  parallel  with  the  walls ;  the  other  is  40  feet 
wide  and  is  called  the  boulder  vein,  because  the  quartz  in  it  is  solid  and  Inmlder- 
like.  A  tunnel  160  feet  long  strikes  the  vein  100  feet  below  the  outcroppings, 
and  from  this  drifts  have  been  run  200  feet  on  the  vein,  finding  pay  rock  all  the 
wav.     The  richest  rock  is  a  talcose  slate  on  the  foot-wall.     The  mine  can  be 

ft 

worked  conveniently  by  tunnels  to  a  depth  of  500  or  600  feet.     There  is  no 

mill  now,  but  the  proprietors  propose  to  erect  one,  and  they  are  now  taking  out 

rock.     In  the  middle  of  June  they  h'ad  5,000  tons  already  out. 

RESERVE.-^Iramediately  south  of  the  Morgan  is  the  reserve  mine,  9S0  feet 

long.     This  mine  was  opened  in  1860  by  a  tunnel  300  feet'  long  and  a  shaft  135 

feet  deep,  and  common  report  says  that  3,000  tons  of  talcose  slate  were  crushed 

and  8200,000  obtained.     A  report  made  by  a  French  mining  engineer  to  the 

Melones  and  Stanislaus  Mining  Company,  which  is  better  authority  tlian  common 

repert,  says  the  yield  has  been  $130,000.     Mr.  Coignet,  the  author  of  the  report, 

says: 

The  lead  worked  at  the  Reserve  be1onf;8  to  that  order  oT  vein  which  runs  west  15^  north, 
east  15^  south,  and  is  rich  in  ore  throughout  its  whole  extent.  At  the  walling,  [foot-wall,] 
and  for  manj  feet  in  width,  the  slate  formations  are  impregnated  with  auriferous  pyrites,  partly 
decomposed  near  the  surface.  «  «  *  x  was  told  on  the  spot  that  the  slate  formations  of 
the  casings  throughout  the  length  of  the  claim  did  not  pay  less  than  $18  per  ton  at  the  mill, 
and  that  the  ore  iormerly  extracted  contained  from  $90  to  $300  per  ton. 

ExTERPRiSK. — ^The  Enterprise,  900  feet,  adjoining  the  Reserve  on  the  south, 
has  been  opened  by  a  tunnel  which  runs  450  feet  on  the  lode.  There  is  no  mill 
connected  with  the  mine,  nor  is  any  work  being  done.  , 

South  Carolina. — The  South  Carolina,  2,550  feet  long,  adjoins  the  Enter- 
prise. The  vein  is  seven  feet  wide,  and  has  been  oiwned  by  drifts  running  580 
feet  on  the  lode,  280  feet  below  the  surfacf>,  in  pay  chinmey  all  the  way.  The 
mine  was  first  worked,  from  1850  to  1853,  by  some  Mexicans  under  a  lease,  wh« 
accoimted  at  the  rate  of  $85  per  ton ;  but  nimor  says  that  the  actual  yield  was 
much  larger,  and  that  the  total  amount  which  they  took  out  was  $400,000,  and 
that  they  got  $40,000  in  one  week  from  their  arrastras.  In  one  period  of  sevea 
months  they  accountiid  for  8119,000,  and  paid  over,  according  to  contract,  one- 
half,  or  $59,500 ;  but  the  owners  were  dissatisfied,  and  terkuinated  the  lease  in 
1853,  and  the  mine,  notwithstanding  the  general  belief  in  its  great  wealth,  stood 
Btill  five  years.  In  the  spring  and  summer  of  1858  a  ten-stamp  mill  ran  for  three 
months  and  took  $19,000,  and  then  the  work  was  stopped  by  litigation.  The 
last  rock  taken  out  paid  $40  per  ton.  The  mill  is  now  in  ruins,  and  no  work  iA 
being  done.     Mr.  Coignet  says  of  the  South  Carolina : 

The  quartz  is  generally  white-bladed,  foliated  with  green,  slaty  streaks,  and  assuming  a 
striped  appearance.  It  is  in  theso  slate  formations  that  tho  flattened  or  laminated  leaves  of 
gold  are  foimd.  Sometimes  the  quartz  is  compact  and  yellowish,  but  then  it  is  nearly  always 
near  an  intersection.  Against  tho  walling  [foot-wall  J  of  those  leads  the  slates  are  of  a  yel* 
low  brown,  very  talcose,  and  perforated  by  cubical  holes,  indicative  of  deposits  of  rotten  iron 
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jmites.  These  are  dnctible,  and  can  be  cnt  with  a  knife.  Between  their  strata  is  found 
some  blai»h  qnarts  sarroanded  by  pnre  gold.  On  the  whole  line  of  the  leads,  beginning 
ai  the  SoQth  Carolina  claim  and  up  tQ  the  Hope,  where  they  still  exhibit  the  same  character, 
it  may  be  said  that  th^se  slaty  formations,  in  a  breadth  of  several  feet  from  the  walling  of  tho 
lead,  ooutain  at  least  $ld  per  ton. 

Stanislaus. — Tho  Stanislaus  mine,  1,200  foet  long,  is  on  the  middle  branch 
of  the  mother  lode,  immediately  noitli  of  the  StaniBlans  river.  At  tliis  claim  the 
veiu  runs  nearly  north  and  south,  and  dips  to  the  east  at  an  angle  of  75  degrees. 
The  mine  has  l:>een  opened  by  three  tunnels,  one  400  feet  long  and  two  of 
lOO  feet  each,  and  by  several  shafts  running  down  fix)m  the  tunnels.  Tlio 
qaartz  is  remarkable  for  containing  much  gold  in  the  fumi  of  a  tollnride,  which, 
thoug-h  very  rich,  has  never  been  worked  so  as  to  yield  much.  Mr.  Coignet, 
who  ozamiued  the  mine,  says : 

The  qnartz  croppings  are  white,  with  reddish  tints  in  the  cracks,  and  containing  crystals 
of  feldspar,  of  carbonate  of  lime,  and  of  iron.  The  free  gold  which  had  been  found  on  the 
surface  changed  readily  into  tellurets  of  gold  and  silver,  and  into  auriferous  iron  pyrites, 
which,  by  their  decomposition  when  in  contact  with  the  atmosphere,  hare  spread  a  reddish 
hoe  orer  the  rock.  In  these  ledges,  among  which  the  Stanislaus  offers  an  example,  the  thick- 
ness of  the  quartz  varies  considerably,  both  in  its  course  and  incline,  whereas  the  roofing 
[hanpng  wall]  remains  perfectly  regular.  Thus,  from  the  middle  of  the  tunnel  to  within  a 
few  leet  of  the  shaft,  at  tho  northern  extremity  of  French  and  Wood^s  elaiun*  the  croppincrs 
have  a  thickuess  of  more  than  six  feet,  whilst  bevond  that  space  tho  quartz  disappears  in  the 
slate,  without,  however,  causing  a  break  in  the  lead.  At  the  bottom  of  the  shaft  just  men- 
tioned the  lead  has  a  depth  of  six  inches  and  contains  numerous  crystals  of  tellurets.  At 
liM  feet  south  of  the  entranoe  to  the  middle  tunnel  a  shaft  was  formerly  sunk  by  Mexicans, 
by  means  of  which  a  largo  sum  was  taken.  There  also  the  quartz  has  disappeared,  and  the 
ore  is  found  in  the  slate. 

Hie  rich  deposits  of  the  lead  are  found  in  chimneys  with  a  horizontal  incline  of  about  31 
degrees  to  the  south  in  the  walling,  [foot-wall,]  and  in  the  small  qnartz  feeders  which  follow 
tiitt  line  of  the  slato  fortnations,  and  at  their  junction  with  the  principal  leads.  It  is  of  im- 
portance to  observe,  with  regard  to  this  min(M-al  system,  that  tellurets  are  found  exclusively 
in  the  qnartz  which  contains  crystals  of  feldspar  and  carbonates  of  lime  and  of  iron ;  and 
hence,  whenever  these  minemla  are  met  with,  tho  spwdy  appearauec  of  ore  may  be  relied 
upon. 

The  compact  qnartz  of  tho  lead  is  often  found  to  contain,  and,  in  fact,  generally  does  con- 
tain, auriferous  iron  pyritos,  which  are  somotinies  of  groat  richness.  The  slate  formations  in 
which  the  load  is  imbeddo<l  are  also  full  of  iron  pyrites,  but  contain  no  gold,  or  perhaps  a 
very  small  amount.  Tho  difference  botwocn  these  two  kinds  of  pyrites  is  such  that  thoy  can 
be  readily  distinguished  from  each  other.  The  richest  pyrites,  in  fact,  seldom  crystulize  very 
dL^tiueily,  being  in  compact  masses,  which  clearly  exhibit  tho  numerous  linr^s  of  cleavage  ; 
they  are  very  bright,  ana  have  a  very  diHtlnct  yollovvish  appearance.  The  indifferent  pyritos, 
on  the  contrary,  are  found  in  well-defined  cnbicul  crystHlizations,  isolated,  and  with  a  sharp 
edge,  and  usually  disseminated  through  the  slate  formations. 

Throughout  the  length  of  the  zone  [the  main  pay  chimney]  the  roofing  [tho  hanging 
irain  is  well  defined,  but  the  walling  [the  foot  wall]  is  irregular,  and  compos(?d  of  quartz 
feeders  which  follow  the  stratificatiou  of  tho  slate  formations  and  finally  unite  with  small 
qnartz  veins  containing  feldspar,  carbonates  of  lime,  and,  as  is  the  cuso  always,  some  toUu- 
rees.  The  aj^sociati'on  of  these  minerals  is  so  perfectly  verified  that  when  one  is  met  there  is 
a  cerftunty  of  the  presence  of  the  others  at  a  short  distance.        *  *  •  » 

These  ores  Sre  sometimes  of  an  extraordinary  value;  thus,  during  my  visit  to  Moloney,  an 
iSMv  which  I  made  myself  on  four  ounces  of  nulphurets  and  tellurets,  taken  from  a  concen- 
tration of  second-class  ores,  yielded  $150  of  gold  and  ^1  of  silver,  or  about  $17,500  to  the 
ton  of  concentrated  snlphurets.  *  *  ^  No  process  of  economical  manipulation  of  this 
class  of  ores  has,  as  yet,  been  found  without  inflicting  serious  1os8«'H.  The  concentration 
which  has  to  be  resorted  to,  costly  in  itself,  still  [durmits  the  escape  of  a  large  portion  ef  the 
precious  metals. 

Charles  A.  Stetefoldt,  a  mining  engineer  and  metallurgist,  to  whom  spm- 
mens  of  the  ore  from  the  Stanislaus  mine  wore  submitted,  wrote  a  report,  in  which 
he  Bald: 

These  ores  are  of  extraordinary  interest  for  the  mineralogist  and  metallurgist,  since  besides 
thtir  great  richness  in  native  gold,  they  contain  also  telluric  gold  and  silver  in  such  quan- 
tities as  have  never  before  been  known.  Telluric  ores  of  all  kinds  are  extremely  rare,  and 
found  only  in  small  quantities  at  tho  following  places  :  at  Offcnbanya,  Salathna,  and  Nag- 
Tsg,  in  Transylvania;  at  Schemnitz,  in  Hungary;  at  the  Sawodinsky  mines,  in  the  Altai 
moontains ;  and  at  Spottsy  Ivania,  in  Virginia.    Dut  at  none  of  these  places  are  the  telluric 
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ores  as  important  as  in  the  Stanielans  mine :  on  the  eontrarj,  the  anantitj  foirad  in  them  is 
80  small  that  no  re|rular  process  for  their  reduction  can  be  said  to  be  in  practice.        *        * 

The  samples  of  ore  from  the  Stanislaus  nine,  shown  to  me  by  you,  contain  large  quantities 
of  sjlvanito  or  graphic  tellurium,  of  steel-gfay  color  and  metallie  lustre,  by  far  the  richest 
tellurium  ore,  and  smaller  quantities  of  the  tellurium  of  lead,  recopiizable  by  its  tin-white 
color  and  gjcat  lustre.  It  is  probable  that  other  cou^binations  of  tellurium  will  also  be  found 
on  a  closer  examination  of  the  ores.  *  *  #  •  •  • 

Science  indicates  and  your  own  experience  fully  proves  that  the  ores  are  not  suitable  for 
amalgramation.  Q^i^'^^i^^'^i'  ^^^  ^^^7  ^^^^^  ^^  absorb  any  portion  of  the  gold  contained  in  the 
telluric  combinations,  but  the  presence  of  the  latter  prevents  the  quicksilver  from  producing 
its  natural  effect  even  upon  the  native  gold,  so  that  even  of  the  latter  a  comparatively  smaU 

Eerceutuge  only  can  be  obtained  by  amalgamation.  Nor  would  the  matter  oe  much  helped 
y  separating  the  tellurium,  were  that  practicable,  by  roasting,  for  the  Stanislaus  ores  contain 
a  considerable  amount  of  tellurid  of  lead,  and  the  lead,  as  is  well  known,  is  most  injurious 
to  amalgamation.  •  *  •  rj^^  distribution  of  the  ores  in  the  vein  renders  a 

separation  of  them  by  hand  into  three  or  more  different  qualities,  according  to  richness,  com- 
paratively easy  and  inexpensive.    These  different  qualities  I  would  submit  separately  to  a 
process  of  wet  concentration,  which  for  the  richer  ores  would  htfve  to  be  carried  on  with 
•extreme  care.  ♦•  •  #  *  •#  • 

For  the  first  qualities,  which  contain  only  a  smalt  amount  of  gangue,  I  should  recommend 
cupellation  with  lead.  This  process  consists  in  melting  a  quantity  of  lead  in  a  cupelling 
furnace  and  g^radually  adding  the  finely-crushed  oro  as  soon  as  the  lead  tiegins  to  oxydize, 
and  a  coating  of  litharge  is  thereby  formed  on  the  surface.  The  ore  floats  atlouton  the  molten 
lead,  and  the  base  metals  become  oxydizcd  through  contact  with  the  atmospheric  air  and 
with  the  litharge  or  oxyd  of  lead,  which  has  a  tendency  to  give  up  its  oxygen.  Theoxyda- 
tion  of  the  base  metals  immediately  liberates  the  gold  and  silver,  which  combine  with  the 
molten  lead  and  are  retained  by  it  while  the  oxydized  base  metals  form  with  the  litharge  a 
thoroughly  fluid  slag,  which  can  be  raked  off ;  as  much  further  ore  can  then  bo  added  as  the 
lead  is  capable  of  absorbing. 

If  experience  should  show  that  a  part  of  the  tellurium  also  passes  into  the  molten  lead  in  a 
metallic  state,  instead  of  at  once  oxydizing  and  combining  with  the  litharge,  it  will  then  be 
necessary  to  carry  on  all  the  earlier  stages  of  the  cupelling  process  in  furnaces  especially 
constructed  for  that  purpose.  The  lead  which  has  absorbed  all  the  gold  and  silver  out  of  the 
ore  can  be  worked  in  these  furnaces  as  long  as  necessary  to  oxydize  all  the  tellurium,  which 
will  then  gradually  form  tellurite  of  lead,  and  be  raked  off  like  the  first  slag  formed  in  the 
beginning  of  the  process.  The  purified  lead  can  then  be  removed  to  the  cupelling  furnace 
and  the  cupellation  be  proceeded  with  in  the  ordinary  manner. 

Santa  Ckuz. — The  Santa  Cruz  mine  is  1,500  ft'ct  long  on  the  western  brancli 
of  the  mother  lode,  north  of  the  Stanislans  river.  This  vem  is  barren  so  far  as 
examined,  ex<'ept  in  the  walls,  where  it  is  crossed  by  t^\'o  smaller  veins,  which 
nm  west  15®  north.  Some  of  the  rock  has  yielded  $300  per  ton.  A  tnnnel  240 
feet  long  has  been  cut,  reaching  the  vtan.     No  wx)rk  is  l>eing  done  now. 

U^'iON. — The  Union  mine,  400  feet,  is  on  Carson  Hill,  and  the  vein  is  sup- 
posed to  be  a  branch  of  the  mother  lode.  The  vein  is  30  feet  wide  in  places, 
bnt  tlie  best  pay  (from  $20  to  $70  per  ton)  has  been  *fonnd  in  a  seam  of  talcose 
slate  from  two  to  four  fwt  thick,  on  the  hanging  wall.     A  20-stamp  steam  mill 

is  beinij  built  now. 



Caksox  Ckeek. — The  Carson  Creek  qaartz  mine,  situated  on  a  branch  of 
the  mother  lode,  near  the  month  of  Carson  creek,  is  1,000  feet  long.  The  Vein 
is  12  feet  wide  for  600 -feet,  but  then  pinches  out  till  it  is  only  an  inch  or 
two  tliick.  The  thick  part  of  the  claim  has  been  prosi>ect<?d  to  an  average  depth 
of  40  feet,  and  rock  has  l)een  ft»und  nearly  all  along  to  pay  $7  or  $8  per  ton, 
exclusive  of  a  few  rich  pockets.  The  wall  is  in  places  as  smooth  as  glass.  There 
are  parts  of  the  vein' where  the  quartz  contains  enough  argentiferous  galena  te 
yield  60  ounces  of  silver  to  the  ton.  There  is  On  the  claim  a  10-stamp  mill, 
which  Ims  heretofore  been  used  for  dry  crushing,  but  is  now  being  remodelled  for 
wet  crushing.  The  pulp,  after  j)assing  from  the  battery  and  over  copper-plate, 
is  to  be  settled  in  tanks,  from  which  the  sand  will  be  taken  to  be  ground  in  Hep- 
bum  pans  and  amalgamated  afterwards  in  an-astras  with  iron  floors  and  stone  drags. 

BovEK. — ^The  Bovee  mine,  465  feet  long,  at  Angelo,  includes  four  veins  which 
liere  represent  the  mother  lode.  The  main  vein  seems  to  be  talcose  slate  near  the 
sorface,  and  is  from  20  to  30  feet  wide.  The  first  vein  to  the  west  of  this  is  two 
and  a  half  feet  wide,  and  barren,  and  underlies  a  heavy  bed  of  talc,  three  and  a 
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half  feet  "wide.  The  next  vein  is  three  feet  wide,  and  contains  $8  or  SlO  rock. 
Then  coiue  two  feet  of  slate,  beyond  which  is  a  vein  15  feet  wide,  with  hard 
\rWte  barren  qnartz  on  the  lianipng  wall.  At  a  depth  of  120  feet  it  is  only  three 
feet  thick,  and  carried  rich  sulphurcts  in  siK)ts.  The  chanicter  at  that  depth 
changes  from  a  brittle  white  to  a  bhieish,  spermaceti-like  quartz,  which  promise* 
Veil.  The  main  vein  is  a  hard,  white,  barren  quartz,  with  occasional  spots  of 
sulphorets.  It  is  supposed  from  the  dip  of  these  veins  that  they  will  meet  and 
unite  aboat  400  feet  below  the  surface.  At  the  surface  they  are  about  200  feet 
apart  between  the  outer  lines. 

The  deepest  workings  arc  130  feet  down,  and  at  60  feet  drifts  have  been  nm 
350  feet  on  the  vein.  All  the  rock  pays  not  less  than  86  per  ton  ;  but  there  arc 
two  pay  chimneys,  which  appear  to  be  nearly  vertical,  and  which  paid  SI 6  near 
the  siiiface,  and  yield  826  per  ton  at  a  depth  of  120  feet.  Seams  of  slate  appear 
on  the  snrface,  but  are  not  found  below.  Talc  is  found  mixed  with  the  quartz, 
and  is  rich  in  sulphurets. 

As  soon  as  a  blast  is  let  off  in  the  mino  there  are  men  who  set  to  work  to  break 
and  select  the  rock,  throwing  aside  all  the  barren  stulT,  of  which  thoro  is  consid- 
erable. This  breaking  and  selection  needs  to  be  done  without  delay,  because 
after  the  rock  has  been  shovelled  about  it  becomes  so  dirty  that  its  quality  does 
not  show  without  washing. 

This  mine  was  long  kno^vn  by  the  name  of  its  first  owner,  Mr.  "Winters,  and 
according  to  rumor  its  gross  yield  under  his  management  was  $500,000.  He 
worketl  the  chiim  along  its  whole  length  by  open  cut ;  and  in  his  early  workings 
by  picking  the  rock,  he  obtained  $2,000  or  83,000  per  ton  in  an  an-astra.  No 
sacu  vein  stone  can  be  found  in  it  now,  though  it  is  still  considered  a  rich  and 
very  valuable  mino. 

The  Bovee  mill  has  10  stamps  of  500  pounds  each,  diiven  at  the  speed  of 
75  blows  per  minute,  with  eight  inches  drop.  The  screen  is  of  wire  No. 
20.  The  gold  is  amalgamated  in  the  mortar  with  loose  quicksilver,  and 
Ik-Iow  the  screen  there  is  a  copper  plate,  after  passing  which  the  j)ulp  goes 
into  a  tank  where  the  cuiTout  is  arrested,  and  through  another  where  the  current 
at  the  surface  is  not  arrested — that  is,  there  is  a  stead}'  discharge.  *  For  a  time 
Mr.  liovee  nm  the  pulj)  through  three  tanks,  one  below  the  otluT,  with  a  eon- 
s-tant  di>charge  from  each;  but  the  experiment  satisfied  him  that  the  two  last  did 
not  pay.  The  first  tank  below  the  mortar  catches  eoai*se  sand ;  tho  second 
<-au-bes  fine  sand;  and  tho  tliird  and  fourth  iill  up  with  slum  that  does  not  pay 
t«)  wurk.  The  sands  from  the  iirst  twi>  tanks  are  shovelled  u])on  a  }>latfonn, 
fmm  which  thf»y  are  taken  to  charge  the  Wheeler  &' Randall  pans,  four  feet  in 
diameter,  in  which  they  are  ground  in  charges  of  800  pounds  each  for  three  hours. 
Half  an  hour  before  the  grinding  is  done  the  mullei's  are  raised  a  little,  and  four 
|ii>ands  of  quicksilver  arc  put  in.  The  pulp  wliihj  in  the  pan  is  as  tliick  as  it 
<an  be  worked  conveniently.  To  each  (rharge  a  large  i)eck  of  hot  coal  and  wood 
lebes  fn>Tn  under  the  grate  aro  added,  and  steam  is  thrown  into  the  i)ulp. 
^'heeler,  the  inventor  of  the  pan,  ri'commends  the  introduction  of  200  pounds  of 
quicksilver  at  tin*  conmiencement  of  tho  grinding.  Bovee  uses  only  four,  intro- 
iwed  near  the  close  of  tho  grinding.  In  Mr.  13ovee's  < ►pinion,  the  grinding  is 
iacilitotrNl  and  hastened  by  keeping  tho  pulp  nearly  to  the  boiling  ])oint  as  long 
&!*  it  is  in  the  pans.  Thrc^e  of  Knox's  pans  are  used  as  settlers  for  each  giinding 
pan.  The  mns  la.st  for  two  weeks.  If  th<*  run  lasts  four  weeks  a  larger  pro- 
yvnion  of  the  quicksilver  is  lost,  and  that  which  is  saved  is  corrnpt  or  dirty. 

Besides  the  stamp  and  j>an  mill,  there  is  an  arrastra  mill  with  15  arrastras, 
driven  by  Gl  inches  of  water  on  an  overslu)t  wheel  30  feet  in  diameter  and  three 
feet  wide.  The  rock  is  crushed  in  the  stamp  mill  as  fine  as  peas  for  tho  arras- 
Uig,  in  which  it  is  gr^iund  for  six  hours  in  charges  of  280  pounds  each.  The 
Held  in  tlie  pans  is  25  per  cent,  greater  than  in  the  arrastras. 

AycELS.— The  mine  of  the  Angels  Qnartz  Mining  Company  is  900  foet  long, 
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and  tlie  worldng  vein  lias  an  average  widtli  of  15  feet  of  talcose  slate  mi: 
with  qoartz.  The  quartz-lode  is  150  feet  west  at  the  surface,  and  it  is  snppo 
tbat  the  two  will  meet  about  300  feet  from  the  surface.  There  is  a  good  go\ 
on  both  sides  and  clay  slate  walls  to  the  vein.  The  mine  has  been  worked 
10  years,  and  is  now  yiehling  $8  per  ton,  though  assays  show  that  the  rook  c 
tains  from  $15  to  $20.  The  gold  is  very  fine.  The  mine  has  a  30-8tamp  ste 
mill,  with  a  Blake  crusher  to  prepare  the  rock  for  the  stamps,  two  Wheeler  p; 
for  grinding,  a  Bel  den  settler,  and  lately  an  experiment  has  been  tried  with  < 
of  liesse's  ])ans.  The  pulp  is  discharged  from  the  mortar  through  a  slot  Kcrc 
the  orifices  bqing  as  A^ido  as  those  in  a  No.  40  wire  screen.  The  advantage 
the  slot  screen  is  that  it  discharges  more  freely,  as  the  holes  are  not  plugged 
by  the  sulphmretii.  Tlie  deepest  workings  are  186  feet  deep,  and  the  diifts 
tend  along  the  vein  350  feet,  in  pay  all  the  way.  Most  of  the  early  workii 
were  in  open  cut,  and  the  rock  was  richer  at  the  surface  than  in  the  lower  lev< 

UiLL. — Dr.  Hill's  mine,  412  feet  long,  is  also  working  oii  the  talcose  si 
vein,  which  averages  15  feet  wide,  and  contains  mubh  silicate  of  lime,  besi< 
quartz,  the  slate  occupying  a  very  subordinate  portion  hero.  The  proprieter 
the  mine  says  that  most  of  the  gold  is  found  in  threads  of  sulphate  of  baiyl 
and  in  bunches  of  silicate  of  lime.  Work  was  commenced  on  ftie  mine 
1857  with  an*astras,  and  has  been  continued  since  with  the  excepticm  of  th 
years.  *  The  total  production  is  estimated  at  8250,000,  and  the  amount  sp 
in  the  mine,  $300,000.  There  is  now  a  12-stamp  mill  at  work  on  it.  1 
depth  from  the  dies  in  the  mortar  to  the  discharge  is  14  inches,  and  ' 
stamps  when  raised  to  their  highest  point  are  two  inches  deep  in  the  water.  ] 
a  time  no  screen  was  used,  but  the  result  of  the  experiment  was  not  satisiacto 
The  present  screen  is  of  No.  GO  wire.  Hunter's  amalgamator  and  Hill's  j^an  , 
used.  The  latter,  named  after  its  inventor,  the  owner  of  this  mine,  is  a  ♦ircu 
copper  dish  six  feet  in  diameter,  six  inches  deep.  A  section  through  the  cen 
represents  a  segment  of  an  oval.  This  bowl  revolves  horizontally  on  a  c 
tral  axis,  and  in  the  centre  is  a  cup  to  hold  quicksilver.  The  pan  makes 
revolutions  p<?r  minute.  Thewhole  surface  of  the  pan  is  covered  with  amalgs 
One  of  these'  pans  at  the  mill  of  the  Angels  Quartz  Mining  Company  saves  SS 
per  month,  it  is  said.  In  HilFs  mine  there  are  numerous  horses  of  barren  sh 
and  in  one  place  a  ti'achytic  dike  15  feet  thick  crosses  the  lode  nnniing  w< 
northwest  and  east-southeast.  About  five  per  cent,  of  the  pay  rock  consists 
sulphureta.  The  silicate  of  lime  ^ves  a  milky  look  to  the  pulp  as  it  cx^mes  fr 
the  mortar.  • 

Stickles. — The  Stickles  mine,  400  feet  long,  near  the  town  of  Angels, 
the  mother  lode,  which  is  there  20  feet  thick,  is  quartz  and  pay  all  the  v, 
through,  with  numerous  scams  of  slate.  The  deepest  workings  are  80  feet  bel 
the  surface,  and  diifts  have  l>een  nm  120  feet  on  the  vein,  in  pay  rock  all  1 
way.     There  is  a  10-stamp  mill  in  operation  on  the  mine. 

Utica. — The  Utica,  600  feet  long,  is  owned  in  San  Francisco.  There  wa 
nine-stamp  mill  which  did  not  pay,  and  has  been  moved  away.  The  deep 
workings  are  60  feet  from  the  surface. 

LiGiiTNEK. — The  Lightner  mine,  400  feet  long,  owned  in  San  Francisco,  \^ 
worked  in  open  cut  for  three  or  four  years  to  a  depth  of  70  feet  with  a  10-stai 
mill,  but  the  expenses  were  a  trifle  more  than  the  receipts,  and  so  the  mill  v 
moved  away  and  the  mine  left  idle.  If  wages  were  a  little  lower  tliis  mi 
would  pay,  for,  according  to  the  general  opinion  in  the  neighborhood,  there  \\ 
large  body  of  rock  that  will  yield  at  least  $4  or  $5  per  ton,  and  probably  $6  or  ^ 

Ella. — The  Ella  mine  (known  also  by  the  names  of  the  Calaveras,  t 
Terrific,  and  the  Demorest)  is  seven  miles  northwest  of  Angels,  on  a  vein  whi 
is  eight  feet  wide  and  crops  out  along  the  surface  for  800  or  1,000  feet.  T 
vein-stone  is  a  hard  ribbon  rock,  rich  in  sulphurets,  with  a  seam  of  ban 
''  bastard  quartz"  in  the  middle.     The ribe^n  rock  yields  $8  per  ton.     The  ft 
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mJl  m  bknek  slate  and  the  banging  wall  green-stone.  A  shaft  has  l)een  sunk 
110  feet,  and  drifts  have  been  run  35  feet  on  the  vein.  The  mine  is  in 
a  deep  ravine  at  the  foot  of  Bear  mountain,  with  steep  hills  on  ])oth  sides. 
There  is  a  lO-stamp  mill,  but  both  mine  and  niill  are  now  standing  idle. 

At  this  mine  an  experiment  was  tried  of  roasting  the  roek  with  superheated 
steam.  A  furnace  ^xas  built  20  feet  higli  and  16  feet  in  diameter  externally, 
inth  an  ore  chamber  seven  feet  wide  at  the  bottom,  nine  feet  ut  the  top, 
and  16  feet  high.  The  fire  boxes  were  on  the  sides  of  the  ore  chamber  near 
the  bottom,  and  over  the  grating  ran  a  steam  pipe  full  of  orifices,  through  which 
steam  could  escape.  The  rock  as  it  came  from  the  mine  was  thrown  into  this 
furnace,  and  was  roasted  from  40  to  70  hours  at  a  red  heat  with  a  steady  dis- 
charge of  superheated  steam  from  the  pipes.  The  heat  was  reiluced  by  bhut- 
ting  off  the  steam,  or  increase<l  by  letting  on  more.  The  expense  of  roasting  in 
this  method  was  S2  per  ton,  the  price  of  wood — ^thc  only  fuel  used — being  S3  50 
per  oord.  The  sulphurets  were  completely  desulphurized  by  this  metluKl,  and 
the  batten''  crushed  twice  as  much  in  a  dav  as  of  the  run  rock.  The  irold  in 
the  roasted  ore  amalgamated  readily,  but  the  quicksilver  was  lost.  The  experi- 
ment cost  82o,000,  and  was  regarded  as  a  failure. 

West  Point. — West  Point  is  a  quartz  mining  to^n  between  the  middle 

and  tbo  north  fork  of  the  Mokelumne  river,  eastward  from  ^lokelumne  Hill, 

from  which  it  is  12  miles  distant  in  a  direct  line,  and  IG  miles  by  the  n  iul. 

Its  elevation  is  about  2,800  feet  above  the  sea.     The  bed  rock  is  granite,  and 

the  limestone  belt  lies  three  miles  to  the  west.     Qiuirtz  mining  is  conducted  here 

on  a  peculiar  system.     The  lodes  are  narrow  and  rich  in  sulphurt>ts,  and  their 

wealth  is  confined  chiefly  to  pockets.     Mining  and  milling  are  separate  occiipn- 

tions.     One  set  of  men  get  quartz,  and  another  set  own  mills  and  do  cust'.  m- 

work.     Tlie  "  pockety"  character  of  the  veins  renders  mining,  with  the  majv>rity, 

a  very  ineguhir,  if  not  a  very  uncertain  business  ;  and  there  is  not  one  vein  in 

tr:n,  even  aiuoni'  those  which  have  vielded  lar^e  sums,  that  will  fnmish  jsto::<lv 

cnii»loynieut  to  a  mill.     The  custom  among  the  '*  pocket"  ininoi's  is  to  hunt  fr.v 

j)ix*keta  neiir  the  surface,  and  when  they  have  foimd  one  they  clean  it  out  nwv- 

lolly,  ffoing  down  seldom  more  than  oO  feet;  and  having  pounded  out  tlu»ni:irs(sr 

jjold  in  a  hand  mortar,  and  sent  \\iv  (|nartz  containing  the  liner  j)anicles  to  a 

<:astorn  mill,  they  leave  that  spot  and   lunit  for  another  })0cket  near  the  suriatc. 

Tbe  experience  of  those  who  have  gone  down  in  search  of  other  pockets  hasi.ot 

l»een  encourging.     The  ])rospecter  lays  bare  as  nnicli  of  the  surface  of  tlie  vdii 

4s  he  can,  and  ^oa^  picking  along  in  search  of  a  visible  speck  of  gold,  and  liav::ig 

fiQnd  that,  he  makes  a  careful  seanrh  for  a  pocket  in  the  nei:::hborhood.     AVlu  u 

ihwe  pfickct  miners  are  successful  they  get  a  good  lot  of  money  at  once,  and  many 

of  thern  live  high  till  it  is  gone,  and  then  they  may  have  very  plain  meals  for  thvoe, 

ax,  or  nine  months,  before  they  come  on  anoth<*r  treasure.     It  is  said,  howovm 

tiat  thf\'  have  more  money  to  spend  than  any  other  class  of  miners  in  Calaveras 

cinnty.     There  are  s<jme  mines  here  which  give  regular  employment  to  mills 

MHR'al  by  the  same  proprietoi's,  but  pocket  mining  and  custom  milling  are  fol- 

iuwed  imire  extensive  here  relatively  than  in  any  other  part  of  the  State.    There 

He  about  100  men  who  make  pocket  mining  their  only  business.     If  the  quartz 

ifttf  not  yield  $1-0  per  ton  it  will  not  pay  them ;  and  they  can  tell  by  a  brief 

fXftounation  within  a  dollar  or  two  of  the  yiehl  per  t(m.     When  they  have  foTind 

Mnething  worthy  of  examinati<m,  they  i)ound  up  a  fair  wunple  in  a  hand  mortar 

ind  boll  it  in  nitric  acid,  as  a  rude  mmle  of  assay. 

In  the  neighb«»rhood  of  AVest  Point  there  are  several  hundred  veins  that  have 

^  rich  p^x-kets,  and  one  hill  400  feet  across  has  three  dozen  such  veins.     In 

Hany  of  them  the  gold  is  so  fine  that  none  of  it  can  be  o])tained  in  a  hand  mortar. 

the  mining  laws  of  West  Point  give  200  feet  on  a  vein  to  a  olaini,  and  require 

dsL,ys  work  every  month  to  hold  a  claim. 
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FiSHEii's  MILL. — ^Fielier's  oustom  mill,  one  mile  soatboast  from  West  Point, 
bas  been  running  11  years.  It  is  driven  by  water-power,  bas  two  stamps  and 
two  arrastras,  cbarges  $7  per  ton  for  working  rock,  and  works  two  tons  per 
day,  witli  the  services  of  one  man.     Tbe  whole  establishment  cost  about  $2,000. 

Hakris's  mill. — ^Harris's  custom  mill,  on  Sandy  gulch,  a  mile  and  a  qnartcr 
west  of  West  Point,  has  five  stamps,  four  Brevoort  pans,  and  throe  patent  con- 
centrators, and  charges  $5  per  ton  for  working  rock.  This  mill  was  built  four 
or  five  yeare  ago,  and  has  been  running  almost  constantly. 

Belcher's  MiLL.-^The  Belcher  custom  mill,  a  mile  and  three-quarters  south- 
east of  West  Point,  has  eight  stamps,  but  does  not  run  regularly  because  of  the 
difiiculty  of  getting  a  steady  supply  of  water. 

Lacey's  hill. — Lacey's  mill  has  five  stamps,  and  does  custom  work  only. 

Skull  Flat  mill. — ^Tho  Skull  Flat  mill  is  two  miles  east  of  West  Point,  has 
ten  stamps,  goes  by  water,  amalgamates  in  the  mortar  and  in  copper-plates,  and 
uses  two  Huugerford's  concentrators,  but  does  nothing  as  yet  with  the  concen- 
trated tailings.  The  Skull  Flat  Company  owns  claims  on  six  or  seven  veins,  the 
widest  not  over  two  feet,  and  a  depth  of  100  feet  has  been  reached  in  several 
of  them.     The  veins  run  north  and  south,  and  the  rock  pays  $30  or  $35. 

Carleton. — ^The  Carleton  mine,  a  mile  and  a  half  northwest  of  West  Point, 
is  on  a  vein  a  foot  wide.     There  are  two  arrastras  which  were  built  in  1866,  and^ 
crush  and  amalgamate  each  a  ton  per  day. 

Vance  and  Mina  Rica. — ^Vance's  mill,  five  miles  west  of  West  Point,  has 
eight  stamps,  and  is  standing  idle.  The  Mina  Rica  has  two  veins  two  feet  thick, 
with  very  hard  quartz,  and  much  water  in  the  lower  levels.  The  mill  has  10 
stamps  and  10  Baux's  pans.  The  power  is  steam.  Both  mine  and  mill  are 
standing  idle. 

Morris's  mill. — ^IVIorris's  mill,  near  West  Point,  has  two  arrastras  and  a 
roasting  furnace.  All  the  ore  is  roasted,  and  according  to  report  the  yield  is  850 
per  ton,  whereas  without  roasting  it  yields  only  $3. 

Mosquito. — ^Tho  Mosquito  mine,  1,500  feet  long,  is  five  miles  west  of  West 
Point,  on  a  vein  five  feet  wide  in  slate.  A  large  quantity  of  rock,  yielding  87 
per  ton,  was  obtained  near  the  surface  ;  and  now  a  tunnel  is  being  cut  to  open 
the  mine  to  a  considerable  depth.  The  mill  was  built  in  1857,  and  was  rebuilt 
in  1803.     It  has  15  stamps,  and  is  standing  idle. 

Railroad  Flat  mill. — ^The  Railroad  Flat  custom  mill,  13  miles  cast  of 
Mokelumne  Hill,  has  10  stamps,  was  built  in  1806,  and  does  not  get  enough 
business  to  keep  it  running  constantly.  The  veins  in  the  vicinity  have  not 
been  well  opened. 

Woodhofse. — ^The  Woodhouse  mine,  5,000  feet  long,  is  between  the  forks  of 
the  Mokelumne  river,  1 4.J  miles  by  the  road,  eastward  from  Blokclumne  Hill.  The 
vein  is  four  feet  wide,  runs  north  and  south,  and  dips  to  the  west  at  an  angloof  45®. 
The  walls  on  both  sides  are  granite,  and  there  is  a  white  clay  gouge,  which  is 
generally  found  on  the  foot  wall.  The  croppings  of  the  vein  show  for  two  or 
three  miles.  The  pay  quartz  is  white  near  the  surface,  and  at  greater  depth  is 
blni.sh  and  rich  in  sulphurets.  The  ban^en  quartz  is  white,  glassy,  and  coarse- 
grained. The  first  pay  chimney  is  foimd  1,800  feet  from  the  south  fork  of  the 
Mokelumne  river,  (which  is  the  boundary  of  the  claim,)  and  900  feet  above  its 
level  on  the  mountain  side.  This  chimney  is  150  feet  long  horizontally.  After 
an  interval  of  600  feet  another  chimney  is  found,  and  this  one  is  400  feet  long, 
beyond  which  the  lode  is  ban-en  for  200  feet,  and  then  it  splits  up  for  1,000  feet 
into  small  branches  less  than  a  foot  wide.  These  contain  good  pay,  and  ona, 
shaft  has  been  sunk  100  feet  to  work  them.  Beyond  this  place  the  vein  has  not 
l>oen  prospected.  The  rock  from  the  ditterent  chimneys  can  be  distinguished  by 
persons  familiar  with  the  mine.  All  the  rock  in  the  pay  chimneys  is  workeoT 
The  vein  is  crossed  by  several  trap  dikes  which  are  nearly  vertical,  dipping.. 
slightly  to  the  south.    They  appear  to  bear  no  relation  to  the  position  of  tho  pay 
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chimneys ;  that  is,  the  appearance  of  a  dike  \a  not  considered  aniiKlication  of  the 
proximity  of  a  chimney.  Most  of  the  work  has  been  done  through  cross-tunnels 
which  strike  the  vein  200  or  300  feet  from  the  surface.  The  mine  has  a  15- 
stamp  mill,  which  has  crushod  1 4,000  tons  of  rock  and  taken  out  $140,000.  After 
the  pulp  luus  l>een  amalgamated  in  the  mortar  and  on  co])per-])]at(>s,  it  is  conc/cn- 
trated  on  blankets,  and  the  blanket  washings  are  grounil  and  amalgamated  in 
five  Brevoort  pans.  The  mill  is  driven  by  two  30-foot  overshot  water  whwls. 
There  is  a  considerable  quantity  of  loose  or  "float"  rock  along  the  smface  of  the 
vein,  and  3,000  feet  of  11-inch  iron  pipe  are  to  bo  obtained  for  the  puqwse  of 
washing  this  float  rock  by  hydraidic  process.  Much  of  the  gold  in  the  rock  fnmi 
the  lower  levels  is  lost  in  the  sulphm-ets,  and  an  agreement  has  Ykh^u  made  for 
the  erccdon  of  a  revolving  furnace  to  roast  15  tons  in  24  hours,  at  a  cost  of  S3 
perton. 

Holmes. — ^The  Holmes  mine,  1,600  feet  long,  south  of  the  Woodhouso  and 
adjoining  it,  was  opened  in  1866.  The  vein  is  eight  feet  wide,  and  has  been 
opened  by  tnnnel  along  a  length  of  500  feet.  The  mine  has  a  10-5tam[)  mill. 
The  Bulphurets  contain  from  8300  to  $1,300  per  ton. 

Boston. — ^Tho  Boston  mine  adjoins  the  Woodhouso  on  the  north,  and  was 
worked  by  an  eight-stamp  mill  in  1853,  but  did  not  pay.  The  mill  was  washed 
away  afterwards.  Some  Mexicans  are  now  at  work  on  the  mine,  with  two 
arnistras  driven  by  water.     They  obtain  their  rock  from  small  rich  chimneys. 

QuAH*  III LL.— Quail  Hill,  near  the  western  line  of  the  county,  has  a  large 
deposit  of  anriferous  talcose  slate,  containing  seams  of  quartz  and  copper  ore.  It 
is  not  a  well-define<l  vein,  but  the  general  courae  appears  to  be  northwest  and 
southeast,  and  the  dip  60^  to  the  northeast.  The  width  is  about  GO  feet.  Much 
of  the  surface  hxis  been  washed  in  sluices,  which  paid  at  times  very  well.  The 
total  yield  in  sluice's  was  not  less  than  $35,000,  and  besides  the  gold  150  tons 
of  good  copper  ore  were  obtained.  This  mine  is  the  property  of  a  San  Francisco 
company-,  which  is  now  building  a  20-stamp  mill  and  constructing  a  ditch  11 
miles  long  from  Salt  Spring  resoiToir.* 

*  Professor  Si  Hi  man,  in  a  paper  read  before  the  Cnlifomia  Academy  of  Natural  Science?, 
mid: 

In  the  search  for  ores  of  copper  which  occurred  in  California  in  what  is  now  known  as  the 
copper  belt  of  the  Lower  Sierras,  deposits  of  iron  rust,  as  they  were  called  by  the  miners, 
were  observed  at  numerous  points  fur  below  the  range  of  the  main  gold  belt  of  the  Sierras. 
'  Seveiul  of  these  ochraccous  deposits  had  been  previously  located  by  prospoctiiig  miners  for 
(^Id  before  there  was  any  knowledge  or  suspicion  even  of  the  existence  ot  ores  of  copper  in 
connection  with  them.  It  was  a  matter  of  common  observation  that  certain  gulches  or  water- 
courses in  the  neighborhood  of  these  rusty  deposits  were  rich  in  placer  gold,  having  been 
worked  for  gold  from  an  early  date.  The  search  for  copper  in  this  kind  of  deposit  was  not 
commerciaily  successful,  although  there  were  shipments  of  green  and  blue  carbonates  of 
copper,  red  oxyd,and  metallic  copper,  to  a  limited  extent  from  both  the  localities  here  referred 
to, (the  Harpending  mine  in  Placer  county,  and  the  Quail  Hill  in  Calaveras,)  the  metal  from 
which  was  known  to  contain  a  notable  value  of  gold  and  silver,  stated  to  be  about  $r)0  to  the 
ton  of  ore.  This  search  for  copper  has  however  opened  up  these  deposits  so  as  to  display 
t^ir  character  in  a  conspicuous  manner. 

The  rocks  appear  to  have  been  originally  talcose  and  chloritic  schists,  sometimes  mica- 

ONos,  enclosing  masses  of  argillite,  and  of  quartz,  which  appears  to  have  been  massive 

I    ooaeh  at  c^Ttain  points  to  assume  the  character  of  a  vein,  and  parallel  to  the  stratiiication, 

'     I    vhJch  has  the  usual  uorthwostern  strike  and  easterly  dip  of  the  region.     All  this  mass  of 

:    1   Bicerial,  which  at  Quail  Hill  is   certainly  300  feet  wide,  and  posbibiy  twice  that,   and 

vith  a  linear  extent  exceeding  1,0(J0  feet,  appears  to  have  been  very  highly   impregnated 

c-r mineral iz«*d  by  sulphurets,  chiefly  of  iron,   with  a  portion  of   copp(T,   zinc,  and  lead. 

The  Kilphurets  have  undergone  almost  total  decomposition  throughout  the  entire  mass, 

'^       ittvinji;  soft  ochraceous  deposits  of  a  rusty  rod  and  yellow  color,  and  staining  the  rocks  with 

;      iiiUiant  color,  a  pecnliurity  which  the  miners  have  characterized  by  the  name  of  "calico 

iKkt."     This  decomposition  or  oxydatiim  of  the  sulphurets  has  extended  to  a  point  as  low 

iiaUDOSpberic  influences  extend,  or  probably  to  a  point  where  water  is  permanently  found, 

'  '-     v^h  at  Quail  Uill  is  assumed  to  bo  about  J70  feet  below  the  outcrop  of  the  moss.     Dikes 

.:ii  i  ifpcrphyry  and  of  other  rocks  commonly  called  intrusive  are  seen  dividing  these  great  ore 

-v?  ■  f^"^tlf^  in  a  direction  conformable  to  the  line  of  strike.     But  the  decomposition  which  has 
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CoLLTER. — Tho  Collier  claim,  one  mile  ^ntlieast  of  Quail  Hill,  is  flimilar  in 
cbaraotcr  to  tlio  preceding  mine,  and  has  been  worked  in  the  same  manner. 
Tlio  total  yield  is  estimated  at  $10,000.     It  is  said  that  if  tbe  mill  at  Quail 

Hill  succeeds  one  will  bo  built  here. 

■  III  .^^ ^—  I 

affected  other  portions  of  the  ore  channel  appears  also  to  have  changed  them,  for  thov  are 
found  to  be  reauced  completely  to  the  condition  of  kaolin  and  lithromarge,  or  kindred  altera- 
tions of  feldspathic  rocks.  The  outlines  of  the  feldspar  crystals  are  still  oaKily  distiuguishad, 
although  tho  mass  of  tho  dikes  is  completely  friable. 

In  another  paper  on  the  mine  Professor  Silliman  says  tbe  explorations  made  for  copper 
have  laid  open  ino  deposit  sufficiently  to  disclose  clearly  its  true  nature,  extent,  and  almost 
incalculable  value  in  gold  and  silver.  It  is  an  ore  channel,  conformable  like  all  the  copper 
mines  of  the  region  to  the  line  of  strike  of  the  rocks,  not  leas,  probablj,  than  300  feet  in 
width,  and  perhaps  more  than  twice  that  width.  Its  eastern  wall  is  distinctly  seen  in  the 
open  cut,  as  shown  in  the  section,  dipping  easterly  about  7(P.  The  western  wall  has 
never  been  seen,  but  is  certainly  pretty  far  down  the  slope,  on  tho  western  side.  The 
contents  of  this  enormous  channel  of  ore-bearing  ground,  so  far  as  exposed,  are  entirely 
decon:posed  by  chemical  agency,  so  that  they  offer  to  the  minor  and  getilogist  ono  of  tfaio 
most  remarkable  cases  known  of  the  total  destruction  of  metallic  suIpbureLs  which  plainly 
once  filled  tho  whole  chasm,  now  converted  into  gossans  or  oxides  of  iron  of  various  colors, 
and  carbonates  of  copper,  mingled  with  masses  of  spongy  and  white  quartz,  of  talcose  and 
chloritic  rocks,  rotten  porphvry,  heavy  spar,  &c.,  ^c,  all  so  completely  changed  and 
decaye'd  by  the  causes  alludea  to  that  the  entire  mass  yields  to  the  pick  and  shov^  in  any 
direction.  This  extreme  decay  of  tho  original  ox)n tents  renders  the  study  of  the  mass  at  firiit 
a  little  difficult ;  no  sulphurets  of  any  kind  remain  visible  to  guide  the  eye,  but  in  their 
place  everywhere  the  results  of  their  uecomposition. 

The  mass  is  evidently  a  gigantic  vein,  tho  main  constituentof  which  was  a  highly  snlphn- 
retted  quartz,  holding  originally  iron  and  copper  pyrites  throughout  its  entire  niaas ;  tiu^HC 
snlphnreta,  and  tho  quartz  itself,  being  very  uniforaily  impregnated  at  all  parts  wit!i  gold 
ana  silver.  Examined  by  the  battea,  the  pan,  or  tho  horn  spoon,  no  part  of  tho  contents  of 
this  great  ore  channel  fails  to  give  abundant  **  prospects'*  of  gold.  Even  tho  dry  cbertv 
croppings  broken  from  all  parts  of  the  hill,  without  selection,  gavo  an  ample  show  of  golif. 
The  gulch  at  the  base  of  the  hill  has  always  yielded  good  washings,  and  does  so  still,  tlic 
source  of  which  is  from  the  ores  of  Quail  Hill.  I  found  tho  gold  in  nearly  all  the  varieties 
of  mineral  contents  contained  in  tho  hill,  showing  that  any  attempt  at  selection  would  be 
useless,  and  that  the  wholo  of  tho  mass  must  be  worked  as  it  runs,  except  certain  layern  of 
soft  white  rock,  resembling  kaolin,  which  are  probably  too  poor  in  gold  to  pay  for  working. 

Extent  of  Explorations.— This  mass  has  been  opened  by  a  cut  driven  Si  feet  into 
it,  beyond  the  line  of  the  east  wall,  by  an  incline  57  feet  long,  at  an  angle  of  ^^^,  and  by  a 
shaft  42  feet  below  the  cut,  sunk  in  pursuit  of  copper  ore.  The  shatlt  in  the  open  cut 
explores  the  mass  over  80  feet  below  tho  walls  of  the  cut  and  nearly  150  feet  below  tbe  crown 
of  the  hill.  Another  shaft,  sunk  100  feet  south  of  tho  open  cut,  opens  the  deposit  to  a  t«ital 
depth  of  90  feet  under  the  crown  of  the  hill.  Near  Gopher  Guloli  is  another  shaft  62  feet 
deep,  which  passes  into  the  unchanged  sulphurets  25  feet,  it  i.^  said,  from  its  mouth,  (tbiJ 
shaft  has  water  in  it  now,)  or  about  170  feet  under  the  hill. 

The  position  of  all  these  openings  is  scon  on  the  map ;  but  there  is  a  tunnel,  not  shown 
on  the  map,  nin  some  70  feet  into  the  hill,  on  tho  west  side,  and  several  hundred  feet  (about 
950  feet)  l>eyond  the  western  limits  of  the  location,  in  which  the  entire  mass  of  tho  hill  is 
still  seen  to  be  completely  decomposed  at  that  part  also,  the  tunnel  having  been  run  by  the 

Eick  alone.  From  this  tunnel  I  obtained  spongy  quartz,  which  prospected  well  for  gold ; 
ut  this  point  is  very  far  west  of  the  supposed  protluctive  limits  of  the 'deposit.  Numerous 
surface-pits  have  also  been  sunk  over  the  hill  in  various  places  for  the  purpose  of  obtaining 
averages,  from  all  of  which  gold  prospects  may  be  obtained  in  the  pan. 

Valuk  of  tue  Ores. — l  collected  for  assay  and  pAictical  workings  careful  samplat 
from — 

1.  The  whole  face  of  the  open  cut  on  both  sides  and  cnd« 

2.  The  incline  shatt. 

3.  The  south  shaft. 

•  ••••«•««•  • 

I  give  hero  only  the  general  results  and  averages,  viz : 

(1.)  The  average  from  the  three  places  named  above  was  by  working  tests: 

Gold 199  Id 

Silver 5  91 

Total  value  per  ton  of  2,000  pounds 35  09 

By  assay,  value  per  ton  of  2,000  pounds ." 50  17 
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BsrSHTTixv. — The  Austin  and  Hathaway  mine  at  Brnshvillc,  lialf  a  mile 
foath  of  the  Calaveras  river,  is  on  a  similar  deposit,  and  has  been  worked  down 
to  a  depth  of  30  feet  The  owners  of  the  mine,  who  reside  in  San  Francisco, 
are  erecting  a  20-stamp  steam  mill. 

Plymouth. — ^The  Plymonth  mine,  2,000  feet  long,  at  Brushville,  is  on  a 
depodt  similar  to  that  at  Quail  Hill.  Mr.  Heusch,  a  mining  engineer,  who 
examined  the  mine  in  1865,  siaid : 

This  mineral  deposit  may  he  described  as  a  vein  or  belt  of  goId-bcariDg  quartz  imbedded 
in  •  aoft  decomposed  talcose  rock,  the  whole  being  enciitsed  between  two  nearly  peipeudku- 
lar  wbUs  of  greienstone.    The  quarti,  of  which  there  is  a  lode  of  about  eight  feet  in  width, 

(2.)  Ten  (10)  small  samples  collected  at  varions  points  in  the  open  cut,  with  a  view  to 
detennine  where  the  ore  was  richer  or  poorer,  (the  details  of  which  arc  appended. )  gave — 

Gold |I7  08 

fiitvw r>  82 

Total %-.e 22  90 

Assay  value  of  same 24  70 


(X)  A  large  lot  of  2,843  pounds  of  ores  collected  some  time  since,  under  direction  of 
Messrs,  Altwood  and  Peachy,  were  carefully  worked  by  Mr.  Lewis  I31audjug,  giving  by 
workiDg  tests  aa  average  of— 

Gold $35  08 

saver 14  38 

Total 49  46 

Assay  vahie 82  66 

(4.)  Averaging  these  three  independent  sets  of  returns,  as  we  have  for  the  general  aver- 


Gvld -• $30  U 

Silver 8  68 

Averaging  total  working  tests 38  79 

Average  assay  value 52  ^A 


An  inspection  of  the  tabulated  results  given  in  detail  with  thiH  report  will  show  that  the 
nlrer  is  very  unequally  disposed,  being  found  in  greatest  quantity  in  the  incline  Nbafl  or 
sear  its  mouth.  If  we  view  tbe  results  from  tbo  least  favorable  side,  even  accepting  tbo 
lowest  single  averages  as  those  most  likely  to  be  obtained  in  working  iu  the  large  way,  it  is 
impossible  to  avoid  the  conclusion  that  the  whole  mass  of  the  ores  ut  Quiiil  Hill,  so  far  as 
explored,  exceeds  the  average  gold  tenor  of  most  of  the  bust  quartz  mines  of  the  Stale  of 
California. 

Cost  asd  Mode  of  Treatment.— At  Quail  Hill  the  water-power  is  sntlicient  to  move 
IdO  stamps,  as  the  water  is  delivered  under  un  estimated  pressure  of  nbmit  *^00  feet  head. 
The  only  water  in  all  the  region  is  at  the  command  of  the  owners  of  Quail  Hill.  The  reser- 
voir has  a  present  area  of  over  CoO  acres,  and  the  right  of  llowagc,  by  the  terms  of  irs  loca- 
taoB,  of  an  elevation  of  J5  feet  more  than  its  prc^sent  height.  A  lino  of  survey  is  now  being 
nu  for  u  ditch,  estimateil  to  be  of  about  ten  (10)  miles  in  length,  to  convey  tho  water  to 
Qaail  Hill,  and  also  of  the  line  marking  the  area  of  ilowago  at  an  elevation  15  feet  higher 
than  tbe  present.     This  reservoir  fills  the  valley  known  as  Salt  Spring  Valley. 

With  these  facilities  it  is  estimated  that  the  cost  of  treatment  of  the  Quuil  Hill  ores  will 
not  enceed  70  to  cfO  cents  per  ton,  including  the  cost  of  extmction  and  delivery  at  mill. 
The  mode  of  treatment  is  based  on  the  condition  of  the  gold,  which  is  all  tree,  viz: 
aai^lgauiation  in  battery,  double  discharge ;  moderately  coarse  screens,  No.  2  or  No.  \\ ; 
amalgamated  copper  aprons  and  riffles;  large  settlers  to  collect  amalgam  and  mercury;  an 
ample  flow  of  pure  water  to  aid  in  settling  tho  residuum,  and  large  slime  pits  to  retain  tho 
taihngs,  are  the  main  features.  As  experience  in  the  management  of  the  o\v,h  tenches  us  better 
iKtikods^  such  improvements  as  are  thus  warranted  may  gradually  be  introduced.  Blankets 
may  form  a  part  of  the  bystcm,  following  the  coppt'r  inclines. 

1  would  not  advise  an  estimateof  value  exceeding  $10  per  ton,  net  saving,  or  say  -JO 
tod  90  per  cent,  of  the  demonstrated  value.  The  residue  is  not  lost,  and  the  ample  head 
•ad  flow  of  water  will  permit  tho  company  at  any  future  time  to  set  up  a  pan  mill,  or  any 
ether  approved  mode  of  working  over  the  tailings,  provided  the  tailiug-^  aiu  retained  as 
herein  advised,  and  should  be  found  valuable. 
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occnpics  the  western  part  of  the  yein,  while  the  remAininff  space  is  filled  with  the  auriferoos 
talcoHo  rock,  the  whole  forming  a  regular  channel  of  gold-Deaxine  matter  of  aboot  40  feet 
ill  width,  many  hundred  feet  in  length,  and  doubtless  many  hnadred  feet  in  depth.  It  is  m 
iuct  a  wide  chasm,  running  through  a  bill  several  hundred  feet  in  height,  and  filled  with 
auriferous  quartz  and  other  gold-bearing  matter. 

Mr.  Ileuscli  estimated  that  there  were,  within  300  feet  of  tlio  snrfacc,  in  a 
length  of  GOO  feet,  214,185  tons  of  anriferons  matter  that  would  yield  $10  gross 
and  S4  net  per  ton.  There  is  a  10-stamp  mill  on  tlio  mine,  and  it  began  to  run 
on  the  1st  of  Sei)tember.     The  estimated  yield  is  88  jier  ton,  and  the  expense  $2. 

Lampheaii. — ^The  Lampliear  mine,  1,800  feet  long,  is  two  miles  southeast  of 
lilokelumnc  Hill,  is  on  a  vein  which  is  four  feet  wide,  and  has  been  worked  to  a 
depth  of  45  feet  and  to  a  length  of  100  feet.  Six  hundred  tons  of  rock  have 
been  worked,  and  some  of  it  was  quite  rich.  There  is  an  eight-stamp  mill  on 
the  mine. 

Cadwallader  mill. — ^Tho  Cadwallader  mill  has  throe  stamps^  was  built 
for  prospecting,  and  is  not  at  work. 

French  mill. — The  French  mill,  at  Rich  gulch,  six  miles  east  of  Mokelumne 
Hill,  was  buiJt  two  years  ago,  has  15  stamps,  and  is  standing  idle. 

McGlyxn'K  mill. — ^McGlynn's  six-stamp  mill^  erected  at  San  Andreas  to  crash 
quartz,  is  being  moved  to  Ir\'ine's  claim,  on  the  old  channel,  to  crash  cement. 

Cherokee. — ^The  Cherukee  mine,  1,700  feet  long,  west  of  Altaville  and  a 
quarter  of  a  mile  west  of  the  line  of  the  mother  lode,  was  discovered  by  some 
placer  miners,  who  washed  the  gravel  and  clay  from  the  surface  of  a  vein  of 
decomposed  quartz,  and  dug  up  the  carious  quartz  filled  with  auriferous  clay  and 
washed  that  too.  The  discoverers,  having  taken  out  $27,000,  sold  to  others, 
who  got  89,000  and  then  leased  it  to  a  gentleman  who  obtained  $30,000 ;  and 
after  him  came  a  j)ai'ty  who  got  out  $25,000.  The  mine  is  now  ownetl  by  a 
citizen  of  San  Francisco,  who  has  a  16-stamp  mill  now  idle  on  it.  The  gold  is 
coarse  and  is  in  pockets,  and  most  of  the  rock  does  not  yield  more  than  $2  or  $3 
per  ton. 

San  Domingo. — At  San  Domingo  a  rich  auriferous  pocket  was  found  in  lime- 
stone, the  rock  yielding  81,500  per  ton.  After  most  of  the  gold-bearing  quartz 
was  extracted  the  mine  was  sold  to  a  San  Francisco  company  for  $10,000.  They 
never  obtained  any  return  for  it. 

Murphy's. — At  Murphy's  a  similar  pocket  was  found  and  a  mill  was  erected 
at  a  cost  of  $40,000.  Although  water  could  have  been  obtained  in  constant 
supply,  it  was  dnven  by  steam.  The  rich  rock  was  soon  exhausted,  and  the 
mill  was  sold  and  removed. 

At  Murphy's  there  is  a  three-stamp  mill  nowranninff,  called  the  Valparaiso  milL 

At  Cave  City  some  rich  rock  was  found,  and  a  mill  was  built»  but  it  has  sincd 
been  moved. 

At  El  Dorado  there  is  a  mill. 

Crispin. — The  Crispin  mine,  2,400  feet  in  length,  two  miles  west  of  Murphy's^ 
is  on  a  vein  which  runs  east  and  west  and  dips  to  the  south  at  an  angle  of  80*. 
A  shjift  has  been  sunk  to  a  depth  of  100  feet,  and  drifts  have  been  ran  150  feet 
on  the  vein.  The  width  of  the  lode  is  six  feet,  but  tjie  pay  is  confined  near  the 
surfjico  to  a  very  narrow  seam  next  the  hanging,  wall,  though  it  widens  as  it  goes 
down.  The  pay  chimney  is  only  30  feet  long  on  the  smface,  but  r.t  the  100-foot 
level  the  drifts  have  not  reached  the  end  in  either  direction.  The  walls  are  of 
slate,  with  a  gouge  of  auriferous  talcx^se  slate.  There  is  a  water-wheel  for 
pumping  and  hoisting,  but  no  mill.  A  custom  mill  crashed  225  tons  and  obtunod 
an  average  of  820  per  ton. 

A  quartz  lode  nniuing  northwest  and  southeast  passes  through  Murphy's  and 
Douglas  Flat,  and  has  been  strack  at  many  places  by  placer  miners.  At  the 
surface  it  consists  of  decomposed  quartz,  and  all  along  its  line  quartz  boaldeiB 
ore  found,  and  some  of  them  have  been  rich. 
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Isabel. — ^Tke  Isabel  mine,  about  half  a  mile  westwanl  from  Vallecito,  yielded 
S90,000  in  a  single  pocket.  A  mill  was  erected,  but  as  it  did  not  pay  it  was 
Bioved  away,  and  the  mine  is  not  worked. 

Gala  VERITAS. — ^The  Galavcritas  mill,  erected  about  10  j^ears  ago  by  a 
French  company  at  a  cost  of  $110,000,  has  been  moved  away.  It  never  cnishcd 
a  poand  of  quartz  from  the  mine  which  it  was  built  to  work.  Before  it  was 
completed  the  pocket  supposed  to  represent  the  average  richness  of  the  vein  was 
exhaofltcil,  and  as  no  auriferous  rock  could  be  found  afterwards,  the  mill  had 
nothing  to  do. 

Albion. — ^The  Albion  mine,  in  Salt  Spring  valley,  three  miles  west  of  Copper- 
opolis,  has  been  worked  for  three  years  with  a  lO-stamp  mill.  The  average  yield 
b  aboat  S6  per  ton,  leaving  very  little  profit.     The  gold  coins  $11  per  ounce. 

Thorpe's. — Thorpe's  mine,  600  feet  long,  six  miles  west  of  Angels,  is  on  a 
vein  which  runs  northwest  and  southeast,  and  is  similar  in  its  gangue  to  tlie 
Bovee  mine.  The  thickness  of  the  lode  is  three  feet,  and  the  yield  is  $10  per  ton. 
The  rock  is  crushed  and  amalgamated  by  two  arrastras,  diiven  by  a  water-wheel 
24  feet  in  diameter. 

The  Ratclife  mine,  400  feet  long,  is  two  miles  southwest  of  Angels,  on  the 
Copperopolis  road.  The  vein  is  from  four  to  six  feet  wide,  and  the  rock  is  cpiartz 
mixed  with  talcose  slate.  This  mine  has  been  worked  at  intervals  for  three  or 
fear  yearSy  but  steadily  for  18  months,  by  one  man,  who  throws  the  quartz  upon 
the  road,  where  it  is  ground  fine  by  the  heavy  wagons  passing  over  it,  and  then 
he  shovels  the  dust  nito  his  sluice,  which  runs  along  the  road,  and  catches  the 
gold-     Thij  is  the  only  lode  mine  worked  on  this  plan  in  the  State. 

Carpenter.— Adjoining  the  RatclifTe  mine  and  on  the  same  vein  is  the  Car- 
penter mine,  on  which  a  five-stamp  mill  was  erected  in  1855.  The  mill  was  moved 
to  Angels,  and  the  mine  is  now  lying  idle. 

PuRNELL. — The  PuiTiell  mine,  600  feet,  adjoining  the  Carpenter,  has  been 
worked  for  five  or  six  .years,  and  a  10-stanip  mill  is  now  going  up  on  it. 


SEGTIOX    VI. 

AMADOR   COUNTY. 

Amador,  one  of  the  smallest  mining  counties  of  the  State,  and  also  one  of 
the  most  prosperous,  lies  between  the  Mokelunine  and  Cosnmnes  rivers,  extending 
from  the  summit  of  the  Sierra  to  near  the  plain,  with  a  length  of  50  miles  and 
an  averajjc  width  of  14.  It  owes  its  prosperity  chiefly  to  the  mother  lode,  whicli 
crosses  the  county  about  12  miles  from  the  western  boundary,  and  has  within 
three  miles  three  mines,  which  have  all  been  worked  continuously  for  15  veal's, 
have  probably  produced  not  less  than  $8,000,000,  and  form  the  most  remarkable 
cluster  of  quartz  mines  on  one  vein  in  the  State.  Twelve  miles  further  east, 
near  Volcano,  there  is  another  rich  quartz  mining  district,  which  has  some  pecu- 
liar features.  Otherwise,  the  county  has  not  much  wealth.  It  has  no  great 
thoronghfare  leading  across  the  mountains,  no  placo  of  fashionable  summer 
Kfiijrt,  no  productive  mines  of  copper,  no  extensive  hydraulic  claims,  few  rich 
Mufaoe  placers,  and  no  quarries  of  marble  or  deposits  of  plumbago. 

The  agriculture  of  Uie  county  is  prosperous  but  not  extensive.  The  farmers 
do  not  aim  to  do  more  than  supply  the  home  demand,  except  in  wine,  and  for 
that  there  is  no  regular  market  as  yet.  The  county  has  a  large  number  of  vine- 
yards, and  they  are  cultivated  with  care.  Timber  is  abundant  in  the  eastern 
part  of  the  county,  but  scanty  in  the  westem. 

Near  the  eastern  boundary,  at  an  elevation  of  10,000  feet  above  the  sen,  is 
Silver  lake,  a  mile  long  and  a  half  mile  wide,  surrounded  by  beautiful  scene  rj*. 
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It  will  probably  become  a  fi&vorite  smnmer  resort  at  some  fatore  time,  wben 
better  means  of  access  are  provided. 

A  road  following  up  tbe  main  divide  between  the  Cosumnes  and  Mokelmmie 
rivers,  in  this  county,  leads  across  the  Sierra  Nevada  throngh  tbe  Carson  ptss. 
It  was  made  at  considerable  expense,  but  there  is  not  mncb  travel  on  it. 

The  most  remarkable  topographical  feature  of  the  county  is  the  Jackson 
butte,  which  rises  1,200  feet  above  the  adjacent  country,  five  miles  from  the  county 
seat.  In  form  it  is  a  regular  cone,  with  a  sharp  peak,  and  there  are  no  signs  that 
it  ever  had  a  crater,  although  it  lias  often  been  spoken  of  as  an  extinct  volcano. 

Jackson  creek,  Sutter  creek,  Dry  creek,  and  Indian  creek,  which  drain  the 
county  between  the  rivers  that  serve  as  boundaries,  all  go  dry  in  the  spring. 
Water  is  supplied  by  28  ditches,  with  an  aggregate  length  of  433  miles  and  an 
aggregate  cost  of  $1,154,500.  The  only  large  ditches  are  the  Butte,  Amador, 
And  V'olcano  ditches. 

The  county  debt  is  8100,000,  and  the  State  and  county  taxes  together  are 
$3  20  on  the  $100  of  assessed  value. 

Jackson,  the  county  seat,  formerly  had  rich  placers  in  its  neighborhood,  but 
now  depends  chiefly  upon  quartz.  Sutter  Greek  is  the  chief  town  and  business 
centre  of  the  county.  It  ranks  next  to  Grass  Valley  for  the  production  of  quartz 
gold.  Amador  and  Drytown  are  other  towns  situated  on  or  near  the  mother 
lode.  Volcano,  the  only  placer  mining  town  in  the  county  now  producing  much 
ffold,  is  on  the  lime  belt,  and  has  dig^ngs  very  similar  to  those  of  Columbia  and 
Jiurphy's.  Butte  City,  which  depended  on  shallow  placers  and  was  once  popu- 
lous and  prosperous,  is  now  exhausted  and  abandoned.  Buena  Vista,  Forest 
Home,  Willow  Springs,  Slabtown,  Clinton,  and  Aqueduct  City  are  also  worked 
out.  Tiddletown  has  a  few  good  hydraulic  claims,  and  Lancha  Plana  several 
that  pay  a  little  more  than  expenses.  lone  City  is  surrounded  by  a  fertile 
farming  land,  and  there  are  more  than  1,000,000  vines  in  the  vicinity. 

The  quartz  mines  of  the  county,  as  a  class,  were  unprofitable  previous  to 
1858,  but  since  that  year  they  have  been  steadily  improving,  and  the  white  pop- 
ulation has  been  increasing.  It  is  estimated  by  county  officers  who  have  occa- 
sion to  make  close  observation,  that  1,000  Chinamen  have  left  the  county  this 
year. 

Several  high  ridges  or  divides  that  come  down  firom  the  Sierra  are  supposed 
to  consist  chiefly  of  gravel  with  rich  aur^erous  strata  in  them,  but  there  is  no 
proof  of  the  correctness  of  this  theory  save  the  general  resemblance  of  these 
ridges  to  othere  known  to  be  auriferous. 

VoLC Aire.— The  town  of  Volcano,  situated  on  the  lime  belt,  12  miles  east- 
ward from  Jackson,  was  so  named  because  it  is  in  a  deep  basin,  and  the  first 
minera  at  the  place  supposed  they  were  in  an  extinct  crater.  This  supposition 
has  not  been  accepted  as  correct  by  scientific  men  generally  who  have  visited 
the  place,  although  there  are  many  marks  of  volcanic  outflows  in  the  neighbor- 
hood. The  diggings  here  are  very  similar  to  those  of  Murphy's  and  Columbia 
(m  the  lime  belt  further  south,  and  the  same  difficulties  of  drainage  have  been 
experienced. 

On  China  Hill,  south  of  Volcano,  are  the  following  hydraulic  claims : 

Ross  &  Co.,  300  by  100  feet,  have  been  at  work  since  1855,  and  have  made 
$5  or  $6  per  day.  Dimng  the  last  three  years  three  men  have  been  employed. 
Tlieir  claim  is  80  feet  deep. 

Goodrich  &  Co.  have  200  by  100  feet,  have  worked  for  12  years,  and  have 
not  found  very  good  pay.  The  claim  is  80  feet  deep,  and  will  last  four  or  five 
years.     Tlicro  are  two  men  at  work. 

Farrin  &  Co.  have  300  by  100  feet,  and  are  working  to  a  depth  of  20  feet, 
below  which  they  have  no  drainage,  and  must  hoist  their  dirt  The  claim  has 
been  worked  at  intervals  for  13  years,  and  now  employs  three  men. 

The  Mur|)hy  &  Co.  claim  is  300  by  100  feet  on  the  surface,  and  100  feet  deep. 
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bas  paid  from  $8  to  $12  per  day  to  tlio  hand  until  within  the  last  year,  and  lately 
has  not  paid  expenses. 

There  have  been  a  number  of  other  chums  on  China  £Q11,  but  they  are  either 
nbandoned  or  of  little  note. 

At  the  mouth  of  China  gulch  are  the  following  dump-box  claims : 

Foster  &  Co.  have  400  by  150  feet,  employ  six  or  seven  men,  and  have  been 
at  W(Nrk  since  18-53,  excepting  from  1858  till  18G2,  when  they  were  idle,  waitin<j 
for  the  completion  of  the  open  cut  to  give  thorn  drainage.  In  18G6  they  took 
oat  ^,500  clear  of  expenses.  The  claim  will  last  three  years,  and  is  worked 
odIv  ill  the  summer. 

Sull]\'an  &  Co.  have  200  by  150  foet»  commenced  work  in  1865,  and  have 
made  $3  or  84  per  day  to  the  hand.  They  employ  four  men,  and  their  claim 
will  last  two  years. 

Armstrong  &  Co.  have  800  by  150  feet,  and  employ  five  men.  They  com- 
mcnoed  work  in  1852,  and  made  good  pay  till  1857,  when  work  was  stopped  for 
want  of  drainage.  In  1861  thoy  began  again,  and  did  well  till  1866,  in  which 
they  only  pmd  expenses.  This  year  they  are  again  getting  good  pay.  The 
claim  will  last  seven  or  eight  years.     It  is  worked  only  in  the  summer. 

Hayt  &  Co.  have  a  very  small  claim. 

On  3£afaala  Flat,  Goodrich  and  Co.  have  a  hydraulic  claim,  200  by  100  feet. 
Tliey  have  worked  since  1856,  and  have  made  wages  until  lately.  Two  men 
are  employed. 

On  Volcano  Flat  are  the  following  dump-box  chums,  which  are  worked  only 
in  simimcr : 

Tcrrill  &  Go.  have  400  by  100  feet,  and  employ  six  men.  The  claim  has 
been  worked  since  1861,  and  has  paid  very  well. 

Green  &  Co.  liave  300  by  100  feet,  employ  five  men,  have  been  at  work  sinco 
1861,  and  have  mode  good  pay. 

The  ItalLan  claim  has  been  worked  sinco  1865,  and  pays  well. 

Correlli  &  Co.  have  boon  at  work  since  1865,  and  have  obtained  good  pay. 

Mncli  ground  now  occu[)ied  for  gardening  purposes  in  Volcano  will  be  mined 
out  within  three  or  four  years. 

QrARTZ  Regulations  of  Amador. — In  Amador  county,  each  district  has 
its  own  mining  re«^ulations  for  quartz,  as  well  as  for  placer  mining.  If  a  claim 
is  not  within  the  limits  of  any  district,  it  may,  according  to  custom,  be  recorded 
in  the  nearest  district,  and  hold  under  its  laws. 

In  the  Volcano  district  a  lode  claim  for  one  person  is  200  feet  on  the  vein,  and 
75  feet  on  each  side. 

In  the  Pinegrove  district  a  claim  for  one  person  is  300  feet,  and  100  feet  on 
each  side,  and  in  this,  as  in  the  Volcano  district,  one  day's  work  is  necessary  each 
month  to  hold  each  share. 

In  the  Volcano,  Pinegrove,  Clinton,  and  Jackson  districts  a  company's  claim, 
no  matter  how  large,  may  be  held  for  a  year  by  doing  work  to  the  amount  of  $500, 
posting  a  notice  on  the  claim,  and  filing  notice  with  the  recorder  that  such  work 
has  been  done. 

In  the  Jackson  district,  if  the  company  is  a  small  one,  it  may  do  work  to  the 
amount  of  $20  for  each  share,  and  this  will  hold  the  claim  for  a  year. 

There  are  no  pocket  veins  in  Amador  county  similar  to  those  at  West  Point, 
in  Calavenis  county,  or  at  Bald  mountain,  in  Tuolumne.  Tlie  limestone  at 
Volcano  is  full  of  bunches  of  quartz,  but  they  are  not  large  enough  to  work,  and 
there  are  no  regular  veins. 

In  the  vicinity  of  Volcano,  most  of  the  quartz  veins  cut  across  the  slates  at 
an  angle  of  45^,  a,pd  nin  between  15  and  30^  east  of  north. 

Klvan  courst^s  are  abimdant  in  the  limestone. 

QcARTZ  Veixs  about  Volcano. — The  quartz  lodes  in  the  vicinity  of  Volcano 
generally  run  northeast  and  southwest,  cut  across  the  slates,  contain  considerable 
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portions  of  antimony,  arsenic,  lead,  and  zinc,  with  traces  of  tellariam,  and  are 
intersected  by  elvan  courses,  wbicli  ran  north  and  south,  and  dip  to  the  west  at  an 
angle  of  70°.  The  elvan  courses  are  usually  from  one  foot  to  four  feet  in  thickness, 
and  the  intervals  between  them  are  very  irregular.  Quartz  veins  crossed  by  elvan 
courses  are  usually  poor  near  the  intersections.  Those  lodes  which  run  with 
the  courses  are  very  spotted,  rich  in  some  places,  and  poor  in  others.  Where 
the  quartz  is  thick  in  these  veins,  it  is  richer  than  in  the  narrow  places.  Pockets 
and  coarse  gold  are  rare. 

M  ARLETTE.-^The  following  mines  are  on  the  mother  lode  or  its  branches.  The 
Marlette,  800  feet  long  on  the  mother  lode,  near  the  Mokelumne  river,  is  reputed 
to  be  rich,  but  unprontable  on  account  of  the  high  cost  of  working.  There  is  a 
10-stamp  mill  which  has  been  idle  a  year  and  a  half. 

Coney. — ^The  Coney  mine,  800  feet  long,  is  half  a  mile  south  of  Jackson,  on 
a  vein  which  is  30  feet  west  of  the  main  mother  lode,  and  can  be  traced  for  10 
miles  by  its  croppings.  TIio  dip  in  this  mine  is  72°  to  the  northeast.  The  lode 
is  nine  feet  wide.  The  deepest  workings  are  200  feet  from  the  surface,  and  drifts 
have  been  run  300  feet  on  the  vein,  all  of  which,  so  for  as  examined,  is  pay  rock. 
For  150  feet  from  the  surface  there  is  much  slate,  and  lower  down  the  vein-stone 
is  all  quartz.  Near  the  hanging  wall  is  found  ribbon  rock,  containing  some  free 
gold,  which  is  rare  elsewliore.  Five  per  cent,  of  the  vein  matter,  and  in  spots 
20  per  cent.,  is  sulphurets,  which  yields  87  50  per  ton  of  unconcentrated 
rock,  and  $200  per  ton  of  clean  sulphurets.  The  &ee  gold  yields  $6  per  ton, 
80  the  total  yield  may  be  put  down  as  $13  50  per  ton.  The  mill  has  16 
stamps  in  four  batteries.  Hcndy's  concentrator  and  sluices  are  used  in  concen- 
tration. .  It  was  necessary  for  the  purpose  of  working  this  mine  with  a  profit  to 
have  a  chlorination  establishment,  which  has  been  erected.  The  furnace  is  17 
feet  long,  12  feet  wide,  and  8.}  feet  high  outside,  with  a  smoke-stack  25  feethigL 
There  are  two  rcvcrberatory  hearths  one  over  the  other,  and  each  10  feet  square, 
with  a  capacity  to  hold  a  ton  and  a  half.  There  are  12,000  brick,  fifty  perch 
of  stone,  and  five  cubic  yards  of  soapstone  in  the  furnace,  which  it  is  supposed 
will  last  tliree  years.  A  charge  is  roasted  12  hours  in  each  hearth,  so  that  the 
furnace  has  a  capacity  to  roast  three  tons  in  24  hours.  The  total  cost  of  the 
establishment  was  $2,100,  and  the  cost  of  the  chlorination  is  estimated  at  $25  per 
ton  of  sulphurets.    A  cord  of  wood  costing  $4  is  consumed  in  roasting  three  tons. 

Blue  Jacket. — Adjoining  the  Coney  on  the  north  is  the  Blue  Jacket  mine, 
1,000  feet  long.  The  shaft  is  down  100  feet  deep.  Only  $1  25  per  ton  of  free 
gold  has  been  obtained,  and  $100  per  ton  from  the  concentrated  sulphurets.  No 
work  is  being  done  now. 

Teowbridge. — The  Trowbridge  adjoining  has  1,200  feet,  and  is  at  work, 
but  is  not  crushing.     The  Adams  mine  on  the  same  vein  is  not  cnishing. 

Oneida. — The  Oneida  mine,  3,000  feet  long,  is  a  mile  and  a  half  north  of 
Jackson,  on  the  mother  lode.  The  course  there  is  nearly  north  and  south,  and 
the  dip  to  the  eastward  from  65**  to  80**.  The  main  shaft  is  500  feet  deep,  and 
drifts  have  been  run  about  600  feet  on  the  vein;  the  width  is  from  10  to  40  feet; 
the  foot-wall  is  slate,  and  the  hanging  wall  greenstone.  The  quartz  is  white 
and  blue,  with  some  ribbon  rock  which  contains  more  free  gold  than  is  found  in 
other  parts  of  the  vein.  There  is  a  black  putty  gouge  on  the  foot-wall.  There 
are  two  pay  chimneys,  which  dip  to  the  north,  and  all  the  rock  in  them  is  pay. 
The  quartz  within  six  or  eight  feet  of  the  hanging  wall  yields  $30  or  $40  per 
ton,  but  the  average  of  all  worked  is  $17  50  per  ton.  All  the  ore  heretofore 
worked  has  been  taken  from  one  pay  chimney,  which  is  300  feet  long,  horizon- 
tally, at  the  surface,  and  400  feet  long  at  a  depth  of  400  feet.  The  vein  pinches 
out  at  the  ends  of  the  pay  chimneys,  so  that  there  is  very  little  jbarren  rock.  The 
walls  are,  in  places,  as  smooth  as  glass.  The  mine  is  opencKl  so  that  there  is 
ore  enough  in  sight  to  supply  60  tons  per  day  for  five  years. 

The  mine  was  discovered  in  1851  by  a  hunter  who  chased  a  rabbit  to  some 
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large  qnartz  croppings,  in  which,  after  a  brief  examination,  he  found  rich  &peci* 
nens  of  gold.  Since  then  work  has  been  prosecuted  continuously  and  with 
dmast  constant  profit.  Three  or  four  mills  were  built  successively,  and  the 
nine  has  changed  hands  a  dozen  times.  Many  thousand  tons  of  quartz  liave 
leen  crushed  from  it,  but  there  is  no  record  of  its  early  vield.  In  eiirht  months 
)receding  June  1,  1867,  8135,000  were  taken  from  7,710  tons,  at  an  expense  of 
\5  per  ton,  leaving  SI 2  50  net  per  ton.  The  present  owners  have  not  Iiad  pos- 
ession  long,  and  they  have  expended  much  in  opening  the  mine  and  putting  the 
tiill  into  good  condition.  The  superintendent  says  that  if  the  ])roprietors  liad 
lot  had  a  considerable  sum  of  money  at  their  control' after  purcluxsing  the  mine, 
hey  would  have  been  ruined,  since  without  the  repairs  and  the  new  shafts  and 
evels  they  could  have  got  nothing. 

The  mill  has  60  stamps,  and  is  driven  by  steam.  Amalgamation  begins  in 
he  batterj',  and  continues  on  C/Opper  aprons  below ;  then  there  are  shaking- 
ables^  blankets,  copper  sluices  60  feet  long,  blankets  again,  and  sluices.  Tlie 
creen  is  No.  4,  punched  in  slots.  One  per  cent,  of  the  ore  is  sulphurets,  which, 
rhen  concentrated,  yield  8200  to  the  ton. 

Hatward. — ^The  Hay  ward  mine,  one  of  the  most  valuable  gold  mines  of  Cali- 
bmia,  is  1,800  feet  long,  and  mcludes  two  old  claims  known  as  the  Eureka  and 
he  Badger.  The  average  width  of  the  vein  is  12  feet,  and  the  dip  75°  to  the 
ast.  AH  the  nx;k  is  taken  out.  The  hanging  wall  is  of  hard  serpentine ;  the 
bot-wall  is  of  slate,  polished  smooth.  The  foot-wall  swells  so  that  the  mine 
loses  entirely  up  behind  the  workmen,  and  saves  the  tn)uble  of  leaving  pillars, 
ad  prevents  any  apprehension  of  caving  in.  There  is  a  continuous  black  putty 
:ouge.  There  is  only  one  pay  chimney,  and  that  is  500  feet  long,  horizontally, 
n  the  surface,  and  at  1,200  feet  below  the  surface  the  supposed  length  is  600 
pet-  The  walls  come  together  at  the  ends  of  the  pay  chimney,  which  dips  to 
he  north  at  an  angle  of  about  80°.  The  deepest  incline  is  1,230  feet  deep,  the 
Teatest  depth  reached  in  the  mines  in  California.  The  surftice  of  the  earth  at  h>iit- 
f*r  creek  i:J  900  feet  above  the  sea ;  so  the  lowest  drifts  in  the  Ltavward  claim  are 
lOO  feet  below  the  sea  level.  Work  was  commenced  in  18*32,  and  has  hwm  con- 
inued  unintemiptedly  since.  A  10-stamp  mill  was  erected  on  the  Eureka  claim 
n  1852.  A  new  mill,  with  20  stamps,  was  erected  in  185G,  and  20  more  were 
ddc^d  the  next  year.  A  10-stamp  mill  was  built  on  the  Badger  or  southern 
laim  in  1854,  and  six  more  stamps  were  added  in  1857.  Mr.  Hay  ward,  the 
iresent  owner,  obtained  a  controlling  interest  in  the  Badger  in  1854,  purchased 
he  Eureka  in  1858,  and  became  sole  owner  of  the  Badger  in  1859,  thus  c^m- 
olidating  the  two  claims.  There  are  three  shafts — the  southern  760  feet  deep, 
he  middle  9(50,  and  the  northern  1,230. 

At  the  level  of  700  feet  a  pillar  has  been  and  is  to  be  left  to  catch  the  water 
rhich  conies  from  tlu;  surface.  About  45,000  gallons  were  hoisted  daily  in  buck- 
Is  in  the  early  part  of  June — 25,000  from  the  s<nitheni  and  20,000  from  the 
iorthcni  part  of  the  mine.  In  Fe]>ruary  and  March  the  quantity  was  twice  as 
jeat. 

There  are  two  nn'Us  now,  with  56  stamps,  and  with  capacity  to  crush  80  tons 
>or  day,  but  at  times  much  quartz  is  sent  to  custom  mills.  The  gold  is  nearly 
11  free,  and  the  amalgamation  is  effected  <;hiefiy  in  the  mortar  and  on  coj)pcr 
.prrms.  The  sulphuwts  are  saved  in  sluices.  For  the  iii*st  200  feet  the 
Jadger  mine  did  not  pay,  and  it  was  with  the  utmost  difficulty  that  the  mill 
ras  kept  going,  Imt  the  vein  appeared  to  be  getting  wider  and  the  (piartz  richer, 
.nd  work  was  continued,  with  souk?  trust  from  tlie  laborers,  until  the  retjeipts 
xceeded  the  expenses;  and  soon  after  the  two  claims  were  consolidated  the 
layward  took  a  leading  position  among  the  mines  of  the  State.  Within  500 
eet  of  the  surface  the  average  yield  did  not  exceed  810  or  SI  1  per  ton,  and  now 
:  is,  according  to  report,  $27,  with  a  wide  vein  and  125,000  tons  (►f  ore  in  sight — 
nough  to  keep  the  two  mills  going  for  five  years.     The  proprietor  of  the  mine 
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has  a  great  fear  of  being  saspected  of  seeking  publicity,  and  be  refuses  to  give 
information  about  the  details  of  his  receipts  or  expenses,  or  even  to  comninni- 
cato  his  experience  in  or  his  opinions  about  quartz  mining.  It  is,  therefore, 
necessary  to  rely  upon  the  statements  of  persons  not  connected  with  the  mine 
for  the  yield ;  and  they  say  the  total  yield  has  been  $6,000,000 ;  the  gross  yield 
last  year  per  ton  $27 ;  the  not  yield,  $22  per  ton ;  the  amount  of  rock  worked 
in  1866,  30,000  tons;  and  the  profit  of  that  year,  $660,000.  Much  rock  is  at 
times  sent  to  custom  mills  to  be  reduced.  The  quartz  in  sight,  it  is  estimated, 
will  yield  $3,375,000  gross,  and  $2,750,000  net 

Sixty  miners  are  employed,  12  blacksmiths  and  engineers,  and  25  others  as 
feeders,  amalgamators,  teamsters,  &c.  The  miners  and  laborers  in  tho  mill 
work  by  two  shifts,  a  day  sliift  and  a  night  shift  of  10  hours  each ;  and  at  the 
end  of  each  week  the  shifts  change,  so  that  each  msia  works  in  tho  night-time 
one  week  and  in  the  day-time  the  next.  The  rock  is  carried  from  the  mine  to 
the  mill  on  a  tramway. 

Railroad. — The  Railroad  mine,  800  feet  long,  has  been  worked  four  years, 
has  produced  $70,000,  and  has  had  much  rock  which  3rielded  $15  per  ton.  A 
depth  of  340  feet  has  been  reached,  and  drifts  have  been  run  300  feet  on  tho 
vein.     There  is  no  mill  connected  with  the  mine. 

LoRiNG  Hill. — ^The  Loring  Hill,  700  feet  abreast  of  the  Railroad  mine,  on 
another  branch  of  the  mother  lode,  was  worked  for  ten  years,  paid  fnna  $5  to 
$12  per  ton,  and  lias  been  idle  for  five  years.  Work  is  soon  to  bo  resumed.  A 
depth  of  150  feet  was  reached. 

WiLDMAN. — The  Wildman,  1,130  feet  long,  has  reached  a  depth  of  530  feet 
and  has  run  200  feet  on  the  vein.  There  is  a  12-8tamp  mill,  which  is  busy  at 
custom  work. 

Lincoln. — The  Lincoln  mine,  2,078  feet  long  on  the  mother  lode,  is  half  a 
mile  north  of  Sutter  creek.  The  course  of  the  vein  there  is  north  17®  west,  the 
dip  about  75°  to  the  eastward,  and  the  width  six  feet.  A  depth  of  669  feet  has 
been  reached  in  one  shaft  and  270  in  another ;  and  drifts  have  been  run  400  feet 
on  the  vein.  There  are  two  pay  chimneys,  one  150  and  the  other  250  feet  long. 
They  dip  slightly  to  the  north,  although  their  lines  are  irregular.  The  mine  has 
been  worked  since  1851,  with  the  exception  of  a  couple  of  years.  About  3,500^ 
tons  have  been  cxti*acted  annually  while  the  mine  was  worked.  Work  was 
stopped  in  November,  1866,  and  is  to  be  resumed  next  year.  There  is  a  20- 
statnp  water-mill,  which  is  now  doing  custom  work  for  Hayward.  Tho  mill 
catches  90  per  cent,  of  its  gold  in  the  mortar,  3  per  cent,  on  the  apron,  5  per 
cent,  on  the  shaking  table,  and  2  per  cent,  on  blankets. 

Comet. — Tho  Comet  mine,  on  the  mother  lode,  north  of  Sutter  creek,  is  750 
feet  long,  and  a  depth  of  145  feet  has  been  reached.  The  mine  is  now  being 
opened  to  a  greater  depth. 

Herbertville. — The  Herbertville  mine,  1,200  feet  long  on  the  mother  lode, 
a  mile  north  of  Sutter  creek,  was  worked  from  1851  till  1859,  but  never  was 
profitable,  though  some  good  quartz  was  found.  A  depth  of  600  feet  was 
reached.     There  was  a  30-stamp  mill,  which  was  burned  down. 

Keystone. — The  Keystone  mine  includes  claims  on  two  distinct  lodes — 3,000 
feet  on  the  Keystone,  which  runs  nortH  48^  west,  and  dips  eastward  at  an  angle 
of  52° ;  and  840  feet  on  the  Geneva,  which  is  280  feet  east  of  tho  Keystone, 
has  a  dip  of  64°,  and  a  width  varying  from  3  to  7  feet.  The  foot  wall  of  the 
Geneva  vein  is  slate,  and  the  hanging  wall  is  a  hard  greenstone.  The  average 
width  of  the  Keystone  is  10  feet.  Professor  Ashburner,  in  a  report  on  tho  mine, 
says  *'  the  wall  of  this  (Keystone)  vein  on  tho  west  is  generally  hard,  well-de- 
fined, and  regular ;  on  the  east  it  is  softer,  and  frequently  incorporated  with  the 
quartz.  The  ground  in  many  places  is  loose,  and  the  vein  seems  to  have  been 
subjected  to  great  pressure,  crushing  the  quartz  to  powder."  Tliere  are  many 
horses  of  homblendic  slate  in  the  Keystone  vein,  on  which  vein  most  of  tho  work 
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if  now  being  done.  The  quartz  is  mixed  with  Llack  and  ^een  talcoso  slate, 
and  the  ^rcen  contains  good  pay.  Tlio  Geneva  vein  contains  good  pay  rock, 
hot  it  IB  harder  than  the  Keystone.  It  is  calculate<l  that  the  two  veins,  if  tliey 
maintain  their  present  dip,  will  unite  at  a  depth  of  1,800  feet.  The  deepest 
shaft  is  doi»7i  375  feet,  and  drifts  have  been  run  450  feet,  in  pay  all  the  way. 
The  mine  was  opened  in  1851,  and  has  been  workeil  continuously  since.  The 
total  qoantity  of  rock  worked  has  hcen  44,000  tons ;  the  average  yield  per  ton, 
S16 ;  the  total  yield,  $700,000.  The  croppings  wcro  rich.  The  present  mill 
has  twenty  stamps,  and  is  driven  by  steam.  Most  of  the  gold  is  caught  by 
amalgamation  in  the  mortar,  and  on  the  copper  apron  l>elow  the  screen ;  next  to 
vhicu  are  blankets,  and  the  tailings  from  them  are  ground  in  Ilepbnni  and 
Peterson  pans,  and  amalgamated  in  settlers  ;  and  the  pulp  is  concentrated  again 
for  aulphurcta  in  Prater's  concentrater.  The  rock  contains  one  and  a  quarter 
per  cent,  of  snlpliurcts  which  are  gold.  The  present  average  yield  is  $16  per 
ton,  and  17,000  tons  have  been  worked  in  the  last  two  years.  The  yield  from 
December  8,  1865,  till  December  21,  186C,  was  $135,333  30;  the  di\'idends, 
S5i,300;  the  amount  spent  in  building,  $34,000;  the  cun*ent  ex^K'nses, 
850,033  30 ;  and  the  total  profits,  885,300. 

Speixg  Hill. — On  another  branch  of  the  mother  lode,  abreast  of  the  Key- 
stone,  is  the  Spring  Hill  mine,  1,200  feet  long,  which  has  been  worked  to  a 
depth  of  350  feet,  has  tinned  (»ut  50,000  tons  of  rock,  but  has  paid  little,  if  any- 
thing, beyond  expenses.  There  is  a  30-stauip  mill,  which  is  now  idle,  with 
the  exception  of  five  stamps  employed  on  custom  rock. 

Amador. — ^Adjoining  tlie  Spring  Hill  on  tlie  north  is  the  Amador,  which  is 
1,300  feet  long  and  was  worked  in  early  days  to  a  depth  of  240  feet. 

BrxKER  Hill. — The  Bunker  Hill,  1,200  feet  long,  has  been  at  work  since 
1854,  and  has  reached  a  depth  of  350  feet.  The  vein  is  six  feet  wide,  and  the 
rock  yields  610  per  ton,  leaving  S3  profit.  There  are  several  faults  in  the  lode 
within  the  limits  of  this  claim.  Tbo  mine  and  an  oiglit-stanip  mill  belonging  to 
it  are  the  j)roperty  of  gentleuieu  residing  in  San  Fniiicitjco  and  in  Boston. 

Hazard. — The  Hazard  mine,  800  feet  long,  is  not  worked  now,  but  has  pro- 
duced 5,000  tons  of  HK'k,  souh*  of  which  yielded  $15  i)er  ton.  The  vein  is  thrwj 
foet  wide,  and  there  is  an  eight-stamp  mill. 

Loyal. — The  Loyal,  GOO  feet,  has  a  20-stamp  mill,  and  both  mine  and  mill 
are  idle. 

Italiax. — The  Italian  mine,  340  feet  long,  has  a  six-stamp  mill,  and  has 
cnndjcd  2,000  tons  of  cpiartz,  but  is  now  idle,  and  has  been  for  two  years.  It 
p;iif1  very  well  n(\ar  the  surface. 

Sf.aton. — The  Seattui  mine,  a  mile  and  a  quarter  east  of  Dry  Town,  is  1,200 
feet  long  on  the  motli<T  lode,  which  there  averages  30  feet  wiile.  About  10,000 
T«ins  of  ijuartz  have  been  worked,  yielding  89  per  ton,  and  leaving  a  small  profit. 
Tiifre  is  a  40-stamp  mill  which  has  a  40-toot  wheel  to  drive  it  when  water 
is  abuntlant,  and  a  GO-horse  power  steam-engine  for  other  times.  The  mill  is 
now  i<lle  waiting  for  the  further  opening  of  the  mine.  The  deepest  works  are 
oOO  fuet  from  tlie  surface.  The  mine  was  purchased  a  cou{)le  of  years  i?incc  by 
a  San  Francisco  company,  which  has  expended  $l/>0,000  in  improvements. 

PoTOSi. — The  Potosi  mine  is  800  feet  lon<r,  has  been  worked  since  1852,  and 
Las  a  gcKKl  jiay  chimney  four  feet  wide.     There  is  a  16-stamp  mill  on  the  mme. 

WEiiSTEU. — The  Webster  mine,  GOO  feet  long,  was  worked  for  a  long  time, 
but  the  n>ck  paid  only  $7  per  ton  leaving  no  profit,  so  the  mill  which  (mcc 
liclonged  to  the  mine  was  moved  away  and  work  was  stopped.  The  average 
width  uf  the  vein  was  six  feet. 

Plymouth. — The  Plymouth  mine  is  1,200  feet  long  on  the  main  mother  lo<le 
and  has  other  claims  on  branch  veins.  The  lode  is  twelve  feet  wide  there  on  an 
average,  and  the  rock  now  worked  yields  88  per  ton,  at  a  depth  of  400  feet. 
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Tlio  quartz  obtained  within  300  feel  of  the  surface  paid  $15  per  ton.  There  is 
a  15-stanip  water-mill  driven  by  a  water-wlieel  38  feet  in  diameter. 

Enterprise. — The  Enterprise  mine  has  a  ICKetamp  mill,  which  commenced 
to  run  in  the  spring  of  this  year. 

Richmond. — The  Richmond  mine,  1,200  feet  long,  is  being  prospected,  and 
its  10-stamp  mill  is  standing  idle. 

Header's  Sulphuret  Works. — ^Meader's  sulphuret  works,  a  mile  and  a  half 
east  of  Sutter  creek,  was  fitted  up  with  machinery  invented  by  Mr.  Ambler,  con- 
sisting of  a  sizer,  grinder,  concentrator  and  pan,  but  the  establishment  has  not 
been  successful.  The  grinder  is  constructed  somewhat  like  a  coffee-mill,  of  cast 
iron,  with  ridges  running  downward  on  a  cone  working  against  other  ridges 
running  in  a  contrary  direction  in  a  hollow  cone. 

Rose. — ^Rose's  mill  lias  eight  stamps,  and  was  formerly  occupied  as  the  sul- 
phuret establishment  of  Mr.  Thoss.  It  was  standing  idle  in  June  for  repairs. 
The  mine  which  is  to  supply  it  wnth  quartz  had  been  opened  at  that  time  to  a 
depth  of  150  feet  and  to  a  length  of  CO  feet. 

Wolverine. — East  of  Jackson,  on  another  vein,  is  the  Wolverine  mine, 
1,000  feet.  It  was  opened  by  a  tunnel  100  feet  long,  and  500  tons  yielded 
$4  40  per  ton  of  free  gold.     No  work  is  being  done  now. 

Kearsing. — The  Kearsingraill  was  first  erected  at  Big  Bar  on  the  Mokelumne 
river  in  1855,  and  was  moved  in  18G3  to  the  vicinity  of  Jackson  to  be  used  as 
a  custom  mill.     It  has  four  stamps  and  Ambler's  pan. 

Hinckley. — The  Hinckley  mine,  near  the  town  of  Jackson,  is  on  a  vein  not 
traced  elsewhere.  The  claim  is  600  feet  long,  and  it  has  been  opened  to  a  depth 
of  50  feet.  There  are  two  veins— one  from  three  to  seven  feet  in  width,  and  the 
other  pinches  out.  About  $15,000  have  been  taken  out  in  a  hand  mortar;  and 
some  rock  crushed  in  a  mill  yielded  $12  per  ton.  Much  of  the  gold  is  black  or 
purplish,  offering  a  singular  contrast  to  the  white  quartz  in  which  it  is  found. 
The  vein  was  first  struck  in  digging  a  cellar,  and  the  gold-bearing  quartz  was 
in  June  still  visible  in  the  cellar  wall.  Some  of  the  gold  is  found  in  little  sheets 
or  leaves  rolled  up  or  tied  up  in  a  very  singular  and  unaccountable  manner. 

Atchison. — Atchison's  mill,  one  mile  north  of  Jackson,  built  in  1867,  has 
20  stamps,  and  is  employed  on  custom  work.  It  was  built  to  work  an  unopened 
mine,  but  after  opening  no  pay  was  found. 

TuBBS. — Near  the  Atchison  mill  is  Tubbs'  mill,  which  was  moved,  in  1866, 
fi'om  the  vicinity  of  San  Andreas.  It  is  idle  now,  waiting  for  the  opening  of  the 
mine  which  it  is  to  work. 

Paugh. — Paugh's  mine,  1,000  feet  long,  is  seven  miles  east  of  Jackson.  Tlie 
vein  has  not  been  found  beyond  the  limits  of  this  claim.  The  course  is  east- 
northeast  by  west-southwest,  with  a  dip  to  the  southeastward.  The  average 
thickness  is  seven  feet,  and  the  walls  are  slate  on  both  sides.  There  is  no  con- 
tinuous gouge,  but  such  as  there  is  is  yellow  in  color.  The  mine  has  been  worked 
for  two  years  and  a  half  and  a  depth  of  175  feet  has  been  reached.  Drifts  have 
been  run  on  the  vein  300  feet.  The  quartz  has  paid  from  the  beginning,  and 
the  average  yield  without  selection  is  $10  per  ton,  and  after  selection  $12  or  $15. 
The  richest  quartz  is  found  near  the  foot  wall.  The  gold  is  fine  and  there  is  no 
"specimen  rock."  There  is  bnt  little  pyrites.  The  mill  has  10  stamps  driven 
by  steam,  and  was  built  in  1865.  The  pulp  is  amalgamated  in  the  battery  and 
in  copper  plates. 

Union. — ^The  Union  or  Steen  mine,  a  mile  and  a  quarter  south  of  Pine  Grove, 
is  3,000  feet  long  on  a  vein  which  is  eight  feet  thick  on  an  average,  and  runs 
northeast  and  southwest  with  a  dip  of  60°  to  the  southeast.  The  rock  is  a  blue 
ribbon  quartz,  richest  near  the  sides.  One  and  a  half  per  cent,  of  the  vein  matter 
is  sulphuret  of  iron,  lead,  zinc  and  antimony,  and  these  sulphurets  when  con- 
centrated assay  from  $200  to  $6,000  per  ton.  About  600  tons  of  rock  have 
been  worked,  giving  a  yield  of  $11  50  of  free  gold  per  ton ',  and  the  rock  heavily 
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ged  with  snlpburets  jiolded  $4  50  in  tho  battery  and  from  $22  to  8150  in 
pan.  The  vein  has  been  opened  to  a  depth  of  197  feet  and  to  a  length  of 
feet.  There  is  a  nine-stamp  steam  mill  bnilt  in  1857.  The  proprietor  of 
mill  has  nsed  a  saturated  solution  of  cyanide  of  potassium,  hulk  for  bulk 
.  the  quicksilver,  and  foimd  a  gain  of  23  per  cent,  in  the  yield  of  the  gold, 
potassium  seems  to  loosen  the  sulphurets,  set  the  gold  free,  and  keep  the 
kinlvcr  clean. 

'ellttbium. — ^The  Tellurium  mine,  near  Pine  Grove,  owned  by  a  San  Fran- 
>  company,  is  3,000  feet  long  on  a  vein  which  runs  north  40^  cast,  dips  to 
east  at  an  angle  of  75^,  and  is  seven  feet  >\'ide.  The  walls  are  of  slate,  hanl 
.he  east  and  soft  on  the  west.  The  quartz  is  bluish  in  color,  and  the  pay, 
3h  is  one-third  of  the  vein,  near  one  wall  or  the  other,  skipping  from  side  to 
,  is  charged  with  seven  per  cent,  of  blue  sulphurets  of  iron,  lead,  antimon^r 
arsenic.  The  superintendent  of  tho  mine  says  it  contains  tellurium  in  con- 
rable  quantities,  but  others  say  the  pix)portion  of  that  metal  is  very  slight. 
;re  are  two  pay  chimneys,  each  130  feet  long  horizontally.  A  cross  tunnel 
^0  feet  long  strikes  tho  vein  250  feet  from  the  suiface,  and  drifts  have  been 
700  feet  on  the  vein,  or  on  its  supposed  course,  for  its  place  appears  to  be 
Tped  by  a  porphyritic  dike.  The  pay  rock  above  the  level  of  the  tunnel  has 
1  worked  out  and  the  drift  is  being  extended  in  the  hope  of  striking  another 
chimney.  Tho  rock'  yields  $25  per  ton  in  free  gold,  and  the  cone<)ntrated 
>harets  have  been  sold  at  $200  per  ton.  The  mill  was  built  two  years  ago, 
10  stamps,  and  amalgamates  in  a  mortar  and  on  copper  plates.  It  is  standing 
,  waiting  for  the  opening  of  a  new  l)ody  of  pay  quartz.  The  superintendent 
his  mine  has  been  in  the  habit  of  making  largo  assays  by  mixing  pulverized 
with  10  per  cent,  of  sawdust  or  charcoal,  and  moulding  with  a  little  clay 
water  into  bricks  which,  after  drying,  ai*o  buracd  with  the  assistance  of  very 
e  fuel  save  that  in  the  bricks.  He  considers  this  a  very  satisfactory  method 
>uming  out  the  sulpliiirct8,  and  thinks  there  are  some  ores  which  would  pay 
workini'  altoijotlier  ])v  this  motliod. 

LXACONDA. — The  Anaconda  mints  near  Pine  Grove,  is  900  feet  long  on  a 
1  four  feet  wide.     A  shaft  has  been  sunk  90  feet  and  drifts  have  been  run 
feet.     Some  of  the  rock  has  been  cnisbed  at  a  custom  mill  and  has  paid 
1.     The  mine  is  now  being  opened  to  a  greater  depth. 

^noss. — The  sulphuret  mill  of  W.  11.  Thoss,  near  Pine  Grove,  is  tlie  only 
ibliifhnuMit  of  tho  kind  in  tlie  State,  and  he  is  the  onlv  man  who  has  anv 
ite  ior  possessing  exclusively  any  valuable  metallurgical  secrets.  Ue  pays 
b  prices  for  snlpliurets.  and  works  tlicm  without  wasting,  and  in  a  few  instances 
ias  worked  sulphurets  at  a  lixo<l  })nce  per  ton  or  on  shares.  Those  for  whom 
bas  worked  speak  well  of  the  result  obtained,  and  the  general  impression  in 
neighborlioud  is  favorable  to  his  claims.  He  says  tliat  his  process  is  valuable 
V  where  there  are  sulphurets;  tliat  he  can  extract  90  i)er  cent,  of  both  gold 
silver  at  a  total  expense  ol*  S6  per  ton;  and  that  he  would  rather  have  new 
n  old  sul}>hurits.  In  the  chlorination  works  roasting  is  necessiiry  and  the 
er  i.s  lost.  Among  those  who  speak  well  of  Mr.  Thoss  are  the  proprietors 
he  Sir«»cco  mine,  who  paid  him  SSO  })er  ton  for  working  sulphurets,  and 
xned  them  $220  per  ton.  The  mill  consists  of  a  crocodile  crusher  which 
ijces  the  rock  to  the  size  of  peas,  and  of  two  cast-iron  pans  10  feet  in  diameter, 
:  in  sections  and  enclosed  in  wood.  These  pans  have  each  four  heavy  green- 
le  muUei's  which  make  2.3  revolutions  per  minute.  The  pans  take  charges 
^50  pounds  of  crushed  quartz  or  sulphurets  and  reduce  them  to  inipal}>aldc 
rder  in  five  or  six  hours.  From  the  pans  tlie  pulp  runs  into  a  hnver  chamber 
•  which  nobody  but  the  pn^prietor  enters,  and  there  his  secret  process  of 
ilgamation  is  accomplished.  He  says  that  he  makes  from  810  to  $G00  i>er 
from  the  material  which  he  purchases,  and  that  the  supply  of  suli)hurets 
red  to  him  for  sale  is  live-fold  more  than  he  can  work.     Ue  does  not  enlai'go 
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hit»  establishment  becanse  it  would  bo  necossaiy  to  oommnnicate  his  secret  to 
others,  and  he  is  unwilling  to  do  that. 

Grafts. — ^The  Craft*  mine,  1,800  foot  long,  is  supposed  to  be  on  the  same 
vein  with  the  Anaconda.  The  course  is  east-northeast  and  west-southwest,  and 
the  dip  60^  to  the  southeast.  A  shaft  has  been  sunk  200  feet,  and  drifts  have 
been  run  125  feet  on  the  vein.  The  pay 'chimney  dips  60®  to  the  northwestward. 
About  20  per  cent,  of  the  vein  matter  is  represented  to  be  sulphurets  of  iron, 
copper,  zinc,  and  tellurium.     There  is  no  mill,  and  little  work  has  been  done. 

Golden  Eagle. — The  Golden  Eagle  or  Vaughn  mine,  two  miles  and  a  half 
southwest  of  Volcano,  is  900  feet  long  on  a  vein  which  runs  north  and  south, 
crossing  the  slates,  and  is  three  feet  wide.  A  tunnel  has  been  run  375  feet  on 
tho  vein,  and  a  depth  of  170  feet  has  been  attained.  The  rock  yields  815  per 
ton,  and  the  total  production  lias  been  $50,000.  The  mill  was  built  in  1858  and 
rebuilt  in  1865.  It  has  10  stamps,  and  is  driven  by  water.  The  mine  and  mill 
have  been  worked  together,  although  there  are  some  owners  on  the  mine  not 
Interested  in  the  mill. 

Belden. — The  Belden  mine,  owned  by  the  California  Furnace  Company, 
near  Pine  Grove,  is  on  a  vein  which  averages  18  inches  in  thickness,  and  nuis 
north-northwest.  The  shaft  is  down  250  feet,  and  drifts  have  l>een  run  200  feet 
on  the  vein.  The  rock  is  rich,  but  it  pinches  out  in  places.  The  mine  has  been 
.  worked  for  10  years,  sometimes  at  a  pi-oiit,  and  sometimes  at  a  loss.  There  Is 
a  five-stamp  mill  and  a  roasting  funiace  in  which  the  rock  was  roasted  as  it  ca:uc 
from  the  slopes. 

PioxEER. — The  Pioneer  mine,  three  miles  from  Volcano,  is  on  a  vein  IS 
inches  wide  between  hard  granite  walls.  Tlie  nick  is  rich  in  sulphurets  of  cop- 
per, arsenic^  and  antimony.  The  shaft  is  do^\Tl  80  feet,  and  drifts  have  been  mu 
.  250  feet  on  the  vein.  Tho  rock  yielded  $40  of  free  gold  near  the  surface,  but 
that  fn)m  tho  deeper  levels  did  not  pay,  tho  precious  metal  escaping.  There  is 
a  five-stamp  mill,  which  is  standing  idle  with  the  mine  in  consequence  of  litiga- 
tion. 

Mitchell. — The  Mitchell  mine,  1,200  feet  long,  is  on  a  vein  which  runs  north- 
east and  southwest,  and  is  12  feet  wide.  The  shaft  is  down  200  feet,  and 
drifts  have  l)een  run  100  feet  on  the  vein.  Some  of  the  rock  paid  $60  to  tho 
ton,  and  thousands  of  tons  have  been  worked.  The  mine  is  troubled  by  water, 
and  common  rumor  in  the  neighborhood  says  the  late  explorations  have  not  been 
in  the  pay  chimney.  Therc  is  a  20-stamp  mill,  which,  as  well  as  tho  mine,  is 
stn^iding  idle. 

GoLDBX  Gate. — The  Golden  Gate,  two  miles  from  Volcano,  is  1,800  feet  long 
on  a  vein  thix^*  feet  wide.  A  depth  of  220  feet  has  been  reached,  and  drifts  have 
been  run  350  feet  on  tho  vein,  in  pay  chimneys  all  the  way.  Alnmt  2,800  tons 
have  l>een  worked,  and  nimor  in  the  neighborhood  says  the  yield  has  boon 
$45,000,  or  $16  per  ton.  The  mine  is  being  opened  further,  but  a  10-stamp  mill 
belonging  to  the  mine  is  standing  idle. 

Sirocco. — ^The  Sirocco  mine,  a  mile  and  a  half  west  of  Volcano,  is  2,500  feet 
long,  on  a  vein  which  is  four  feet  wide,  and  runs  north  and  south.  A  depth  of 
350  feet  has  been  reached,  and  drifts  have  nm  700  feet  on  the  vein.  The  total 
numl>er  of  tons  worked  has  been  9,000,  and  the  average  yield  of  free  gold  i:i 
1866  was  $15.  Near  the  suifacc  some  of  the  rock  paid  880  per  ton.  The  vchi 
grows  wider  and  the  pay  less  per  ton  in  proportion  to  the  distance  from  the  sur- 
foce.  Ten  per  cent,  of  the  vein  matter  is  sulphurets,  which  yield  on  an  average 
$80  per  ton.  There  is  enough  ore  in  sight  to  keep  the  10-stamp  mill  busy  for 
two  years.  Before  1867,  the  sulphurets  wero  sold  to  Mr.  Thoss ;  now  they  are 
saved. 

Kelly. — ^The  Kelly  mine  has  one  claim  1,200  feet  long  and  another  1,500 
feet  long  on  two  veins  which  intersect  each  other ;  one  running  north  30*^  east, 
and  tho  other  north  70®  east     Both  are  intersected  by  a  little  vein  which  runs 
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tnA  and  west,  nod  tliough  email  is  full  of  metal.  A  deptli  of  SO  feet  tiiia 
ht«i  reached,  and  drifts  have  been  run  150  feel,  TIio  mck  averaged  314.  A 
—I!  oontajiiing  two  etam|is  anil  two  aiTaalras  was  en'ctfd  in  1857,  and  ran  four 
I,  t>iit  ha«  gitice  been  idle,  and  so  has  the  mine 
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'  EL    DORADO    COtTNTY. 

Et  Dorado  coanty  lies  between  the  CoenniDcs  and  the  Middle  fork  of  tin 
Amem-an  river,  aud  estendtt  from  the  eastern  boundary  of  the  Slate  to  near  tilt 
Sacramenlo  pliun.  It  was  in  thia  county  that  Marshall  made  his  discovery  Of 
the  gold  on  the  I9th  Juauajyf  1848;  and  £1  Dora^lo  wae  previons  to  1  ^53  called 
the  Empiie  county,  becaaeo  it  was  for  a  time  the  most  popidous  in  the  Btute,  but 
it  is  nOw  earpassed  by  many  others. 

In  tliiB  county  we  obwive  vivriona  featnrea  not  found  in  Mariposa,  Tuulunm^ 
Calaveraa,  ur  Amador. 

tir»nit«  appears  as  the  bed  rock  on  the  western  border  of  the  mining  n^ioii. 

No  rich  quartz  veine  are  found  iu  the  granite  at  an  elevation  of  3,500  foet  or 
tmre  above  tlie  eoa. 

The  lime  belt,  which  in  distinctly  traceable  acmse  Tuolumne,  Calaveras,  oiid 
Amador,  api>oars  at  Indian  Diggings  in  £1  Dorado,  and  then  seems  to  be  lost. 

A  new  lime  l)elt  appears  very  distinctly  twelve  miles  we«t  of  the  main  b«dt 
In  tilts  n^w  belt  is  the  beaatiful  Alabaster  cave,  near  Conlreville. 

Kl  Dorado  has  25  ditches,  with  a  total  length  of  S21  miles,  constructed  nl  ft 
owt  of  81,500,000.  Of  those  the  principal  are  the  South  Fork,  the  I'ilot  Hill, 
and  idc  MicliiOTu  Flat  did-hcN. 

T,>nN-^.— I'la.crvill.v  ll,'.M'..-mtysi-ai,.',ilriiiii.sl\-..nL  Sa,-rar.iciilo,..,i  ih<-  Ivmk 
<lf  Haogtown  creek,  has  some  hill  diggings  and  qnartz,  and  is  the  most  pros- 
poonB  town  in  the  county.  The  prinoipal  mining  towns  are  Georgetown,  14 
biIm  north;  Coloma,  10  miles  northwest;  Diamond  Springs,  three  miles  weat; 
El  Dontdo,  or  ]fnd  Springs,  five  miles  west;  Grizzly  Flat,  20  miles  Boalhoast; 
Indiui  Diggings,  25  miles  southeast;  and  Kelsey,  seven  miles  north. 

8hixgl£  Springs  Railboad. — El  Dorado  county  has  a  railroad  26  miles 
ioag,  extending  from  Foisum  to  Shingle  Springs.  It  was  commenced  with  tbe 
■teatun  of  extending  it  across  the  Sierra,  bnt  the  work  was  stopped  when 
dia  raad  reached  Shingle  Springs  in  1865,  and  there  is  no  probability  of  its 
nnDBptioD  soon.     The  t«rminns  of  the  road  is  11  miles  &om  Flacerville. 

Placbbvillb  Waoon  Roau. — The  Flacerville  road  is  the  boat  wagon  road 
MKMB  tbe  Siwra  Nevada.  It  cost  $585,000,  and  as  now  travelled  from  Shingla 
Springs  to  Van  Syckles,  in  Carson  valley,  is  82  miles  long.  The  steepest  grade 
iiHZ  dt^rees.  The  total  length  of  the  stretches  that  exceed  five  degrees  is  a 
>il0  and  a  half;  Uiere  are  five  milee  of  five  degrees,  10  miles  of  four  degrees, 
■ad  Boat  of  the  road  is  under  two  degrees,  with  a  very  r^ular  and  easy  ascent. 
la  18d8  Sacramento  and  El  Dorado  oonnties  each  subscribM  SS5,000  t«  oonatruct 
awagonittads^osBthe  mountains;  but  the  road  was  not  good  enoogh  for  the  pai> 
MM^andia  1860  the  present  road  was  commenced  by  private  entetpiise,  and  was 
finisbed  in  1663.  It  was  of  vast  service  to  the  State  and  to  Waehoe  dnriug  the 
tOnr  excUwnent,  and  was  for  a  time  very  profitable  to  the  owners.  Althoiwti 
edier  nnrtes  have  lower  passes  and  easier  grades,  no  other  can  compete  with  this 
*r  the  ordinary  purposes  of  wagon  travel,  because  this  is  on  the  shortest  nmto 

u  SacnuHento  and  Virginia  City,  is  an  eioellent  road^  and  is  kept  in  fine 

In  1863  the  total  aiaotmt  of  tolls  taken  on  tbe  road  was  flWrOOO, 


82  RE80UBCES  OF   STATES  AND   TEBRTTOBIES 

and  the  expeDses  were  $70>000 ;  in  1866  the  receipts  were  $65,000,  and  the 
expenses  $50,000.  The  road  is  watered  every  evening  along  its  whole  length 
l>y  water  carts,  which  are  stationed  at  intervals  of  three  miles.  This  is  found  to 
ho  the  cheapest  method  of  keeping  the  road  in  good  condition,  for  if  it  were  left 
dry  it  would  have  deep  dust,  which  would  obstruct  the  wheels  and  blow  away, 
leaving  deep  ruts.  About  one-fourth  of  the  expense  in  keeping  the  road  in  order 
is  required  to  keep  the  snow  down.  Last  winter  snow  lay  for  nine  miles  on  the 
rcMid,  and  10  span  of  horses  were  kept  for  the  special  purpose  of  breaking  it 
down.  There  was  a  station  in  the  middle  of  the  snow  belt,  and  whenever  it  began 
to  snow  a  man  started  with  a  team  and  a  sled  in  each  direction  to  the  end  of  the 
snow  belt  and  then  drove  back ;  then  took  another  team,  and  the  horses  were 
kept  going  as  fast  as  they  could.  In  this  way  the  snow  was  packed  down  and 
the  i^d  was  made  liard  and  fit  for  travel.  It  would  be  useless  to  shovel  the 
snow  from  the  road,  which  would  immediately  drift  full.  The  toll  for  a  four- 
horse  wagon  from  Shingle  Springs  to  Van  Syckles  and  back  is  $17  50,  three- 
fourths  being  for  the  eastern  trip.  Most  of  the  freight,  however,  has  been  carried 
in  wagons  drawn  by  more  than  four  horses.  The  best  teams  have  10  mules  and 
two  wagons,  the  second  wagon  being  smaller  and  fastened  immediately  to  the 
first.  An  ordinary  load  for  such  a  team  is  20,000  pounds.  The  advantages  of 
having  two  wagons  instead  of  one  are  that  one  wagon,  unless  made  in  a  most 
unwieldy  manner,  would  not  Im)  strong  enough  to  support  the  weight ;  that  the  two 
wagons  do  not  cut  up  the  mad ;  that  if  there  is  a  mud-hole,  only  a  small  part  of 
the  weight  is  in  it  at  a  time ;  that  at  any  steep  pitch  in  the  road  the  wagons  can 
be  separated,  and  each  hauled  up  separately;  and  that  one  teamster  can  as 
easily  take  care  of  two  wagons  as  of  one.  The  cost  of  the  first  wagon  is  about 
$600;  of  the  second,  $300;  and  of  good  mules,  $300;  making  $3,900  as  total 
cost,  exclusive  of  harness.  The  tolls  on  a  round  trip  from  Shingle  Springs  to 
Van  Syckles  are  $26  25 ;  and  the  total  necessary  outlay  on  a  trip  $240.  This 
is  the  most  extensive  toll  road  in  the  United  States. 

Miscellaneous  Resources. — ^A  considerable  part  of  the  marble  used  for 
tombstones  in  California  is  obtained  from  a  marble  quarry  at  Indian  Diggings. 
Stealite,  or  soapstone,  of  very  good  quality  is  obtained  from  a  quarry  near  Pla- 
oerville,  and  numerous  places  in  the  county  supply  a  chalk-like  silicate  of  lime 
that  is  used  in  San  Francisco  for  polishing  metals,  especially  silver-ware.  The 
county  has  85,000  acres  of  enclosed  land,  22,000  acres  under  cultivation,  1,164,000 
grape-vines,  91,000  apple  trees,  52,000  peach  ti*ees,  saws  10,000,000  feet  of 
lumber  annually,  has  taxable  property  assessed  at  $3,500,000,  and  casts  5,000 
votes.  Agriculture  has  made  more  progress  in  this  than  in  any  other  mountain 
county,  perhaps  because  of  its  pix>ximity  to  Nevada,  which  it  supplies  with  fresh 
and  canned  fruit,  with  wine,  and  with  many  kinds  of  vegetables.  The  posses* 
sion  of  the  Placervilleroad  aci'oss  the  mountains  has  done  much  to  bring  business 
to  the  county.  The  Alabaster  cave  in  the  northwestern  comer,  and  Lake  Tahoe 
at  the  northeastern,  are  both  places  of  fashionable  resort. 

The  Blue  Channel. — There  are  several  old  channels  in  El  Dorado  county, 
and  they  appear  to  belong  to  two  different  systems  of  di-ainago  and  periods  of 
existence.  They  may  be  distinguished  as  the  blue  and  the  gray,  according  to 
the  eolor  of  the  cement  or  gravel  found  in  their  beds.  The  blue  is  prior  in  time, 
and  only  one  blue  channel  has  been  distinctly  traced  in  the  county.  It  runs 
frt)m  the  northwest  to  the  southeast,  nearly  with  the  course  of  the  slates,  and  has 
been  found  at  White  Rock,  Smith's  Flat,  and  Tryagain  tunnel.  The  channel 
is  220  feet  wide,  and  250  feet  above  the  level  of  Weaver  creek.  The  rim  )ock 
is  never  less  than  eight  feet  higher  than  the  bottom  of  the  channel.  The  cement 
is  harder  and  more  brittle,  and  contains  more  quartz,  and  quartz  of  a  bluer  color, 
.and  pebbles  smaller  and  more  uniform  in  size  than  the  gray  cement.  This 
channel,  with  its  well-defined  banks  and  a  deep  covering  of  lava^  formed  a  l)ed 
in  ¥ghich  ran  a  subterranean  stream  of  water  that  broke  out  in  springs  on  the  hiU* 


ade,  wliero  the  cLannel  was  cnt  tiirongh  by  Wfiher  creek,  find  the  qnnntitv' 
rf  water  was  sdBdent  to  supply  Placerville  when  it  hatl  4,000  inhabitants.  X 
nnnel  curapany  wocking  in  the  basin  of  Hanis^own  creek  cnt  a  tunnel  aemea 
Im  old  vbannel,  and  the  stream  of  water  which  hod  previously  ran  down  to 
Wther  creek  then  ran  ont  throngh  this  tunnol  into  Hangtown  creek.  The  tunnel 
ompauy  euld  the  water  to  the  Placerville  Water  Company,  but  the  South  Fork 
^anal  Company,  which  had  previously  appropriated  tho  wal«r  of  nangtowu 
leek,  broneht  Buit  for  the  water  on  the  ground  that  Hangtown  creek  was  the 
Atonil  outlet  for  this  water,  and  that  they  owned  it  by  prior  right.  FrofeBSor 
lUIiman  was  called  as  a  witness  by  the  def<<udants,  and  after  examination  liA 
[«dtied  that  the  woters  never  had  run  iuto  Hangtown  creek,  but  that  until  tba 
iinnel  was  cnt  their  only  escape  was  at  the  springs  on  tho  bank  of  Weber  crock. 
?he  iilaintiffs,  aftei  seeing  the  testimony,  discontinued  tho  suit.  This  is  the  ooly^ 
aae  known  to  iia  of  a  legal  investigation  into  the  character  of  an  ancient  aurifei^ 
as  clmnncl  in  California. 

Gbat  Cdiankkls. — The  gray  cement  is  in  several  channels,  winch  rise  20 
liles  or  further  east  of  Brockliss's  bridge,  and  runs  westward  aiross  the  blna 
b&nnel  and  at  a  higher  level  in  the  divides  between  the  present  streams.  The  gn^ 
ement  is  from  20  to  50  feet  deep,  and  ia  found  on  both  sides  of  Ilangttiwn  ereelL 
a  liigh  hills,  which  have  been  prospected  along  a  length  of  10  miles,  and  worked 
nth  profit  in  many  places.  The  old  channels  were  out  through  by  uumoroas 
divines,  which  carried  tho  gold  down  to  the  creek,  and  thus  made  the  be<l  of 
hat  stream  rich  as  it  was  in  early  days.  The  following  are  the  principal  claima 
m  the  Weber  divide,  south  of  Hangtown  creek,  conanencing  at  Coon  Hollow,  on 
he  north  6ide,  and  going  eastward. 

Claims  oh  Weber  Divide. — Alderson  Brothers  Hydranlio  claim  has  been 
rorked  12  years,  has  paid  largely,  and  employe  six  men.  The  claim  is  150  feot 
letp,  and  uses  SOO  inches  of  ivalcr. 

The  P!iillii.sftTid  Pujlicv  claim  Ih  ROO  fwt  kmg  by  300  wide,  and  bO  deep.  It 
amploys  three  men,  and  has  paid  well  at  times. 

The  Italian  claim,  1,000  feet  long,  was  worked  for  years  by  hydranlio  prooesa, 
bot  now  the  pay  dirt  is  brought  out  through  a  tunnel. 

The  Webei  claim  ia  worked  as  a  drift  claim  in  the  summer,  when  water  is 
tcaice,  and  as  a  hydraulic  claim  in  the  winter.    It  yields  large  pay. 

Tlte  claim  of  tfio  San  Francisco  Cement  Gravel  Company  is  1,200  feet  long, 
loniUDg,  as  do  the  other  claims  along  here,  to  the  middle  of  the  Hill  Learsaga 
A  tmrnel  was  run  800  feet  into  this  claim,  and  was  abandoned  becanse  the  gnvel 
was  loo  hard  to  wash  in  a  sluice.  The  company  are  now  about  to  pipe  aw^ 
i»  fitoe  of  tho  hill  preparatory  to  opening  and  retimbering  the  old  tunnel.  It 
ii  the  expectation  of  tho  company  to  erect  a  mill  to  crush  the  cement 

In  the  Buckeye  claim  the  face  of  the  bill  ia  being  piped  away  to  make  room 
for  a  cement  mill. 

On  the  Cox  claim,  Cox's  pan  is  being  tried  for  the  reduction  of  cement.  It 
is  a  cast-iron  pan,  six  feet  in  diameter,  and  18  inches  deep,  with  four  iron  orma 
prmecdng  on  a  level  with  the  top  of  the  pan  from  a  central  vertical  axis* 
and  from  each  arm  project  three  strong  wronght-iron  Bngeis,  reaching  down  to 
ir^hin  an  inch  of  tho  bottom  of  the  pan.  In  tho  bottom  are  a  number  of  holes, 
in  eighth  of  an  inch  wide,  and  half  an  inch  long,  through  which  holes  the  pulver- 
sod  matter  escapes.  The  bottom  is  of  white  chUled  iron.  A  oha]^  of  1,200 
woods  of  cement  is  thrown  in,  a  stream  of  five  im^es  of  water  is  tamed  on,  and 
he  anna  are  started,  making  20  or  30  revolutions  per  minute.  In  botsq 
Dinntes  and  a  half  all  the  pebbles  and  boulders  are  washed  clean,  and  they 
lie  diacbai^ed  through  a  gate  into  a  sluice  prepared  for  the  spedal  pupoae  of 
aijyiag  tlwm  off.  There  ia  another  sluice  for  washing  the  fine  matter.  Char^ 
ag  and  disoha^ing  occupy  two  minutes  and  a  hal^  bnt  the  discharging  ^te  is 
o  ba  ctdvged,  so  that  the  discharge  will  not  occupy  mora  than  a  qnaAer  of 
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a  minute;  instead  of  two  minntes,  as  at  present.  By  this  pan  40  tons  oan  be 
worked  in  12  hours^  more  than  would  be  done  by  a  15-Btamp  mill,  and  the 
work  is  done  in  better  style,  because  the  pebbles  and  boulders  which  form 
from  50  to  75  per  cent,  of  the  cement  are  excluded  from  the  sluice  in  which 
the  gold  is  caught.  The  greater  the  quantity  of  base  matter  carried  through 
the  sluice,  the  greater  the  danger  of  the  loss  of  gold.  The  power  is  sup- 
plied by  a  hurdy-gurdy  wheel,  which  is  eight  feet  m  diameter,  four  inches  in 
thickness,  with  buckets  four  inches  deep,  and  nine  inohes  apart.  The  power 
is  nominally  by  19  inches  of  water,  but  much  is  lost  through  leakage,  atid  the 
proprietor  of  the  pan  asserts  that  he  does  not  use  more  than  12  inches  under 
a  head  of  260  feet.  The  wheel  is  made  by  bolting  together  two  layers  of  two- 
inch  plank,  laid  crosswise.  The  cost  of  the  wheel  was  $100,  and  of  the 
machinery,  including  pan,  gearing,  and  all,  less  than  $1,500.  The  cement  in 
this  claim  appears  to  bo  nearly  as  hard  as  any  found  elsewhere. 

In  the  Italian  claim  a  tunnel  is  being  run  to  be  800  feet 'long. 

The  Van  Dusen  claim  has  a  tunnel  800  feet  long,  and  is  standing  idle  because 
of  the  hardness  of  the  cement. 

*  The  Hardy  Brothers  have  a  hydraulic  claim,  which  has  been  worked  three 
years. 

McOonnell  &  Co.  have  the  next  claim,  and  work  it  by  the  hydraulic  process. 

Stewart  and  Hall  have  qrushed  their  cement  in  an  eight-stamp  mill,  which  is 
now  standing  idle. 

The  Scott  Brothers'  claim  is  1,000  feet  long,  was  opened  by  a  tunnel  in  1854, 
and  was  abandoned  because  of  the  hardness  of  the  cement  Work  has  now  been 
resumed  in  the  expectation  of  erecting  a  mill. 

Claims  ok  Resebvoib  Hill. — ^North  of  Placerville,  on  the  north  side  of 
Reservoir  Hill,  commencing  at  the  west,  are  the  following  claims,  viz : 

Hancock  and  Salter's  hydraulic  claim,  drained  by  a  tunnel,  and  open  cut  1,500 
feet  long,  has  been  worked  by  two  men  five  years,  employs  100  inches  of  water, 
and  pays  well. 

.  The  Friar  claim  has  yielded  $50,000,  but  after  leaving  the  surface  the  miners 
found  the  cement  so  hard  they  could  not  wash  it,  and  nothing  was  done  on  it 
lor  years.  A  San  Francisco  company  is  now  at  work,  opening  it  by  a  tunnel,  to 
be  1,000  feet  long,  and  to  be  finished  in  two  years. 

The  Slide  claim  is  being  opened  by  a  tunnel,  to  be  several  hundred  feet  long. 
This  claim  never  yielded  much. 

The  Pioneer  claim  is  worked  by  drifting,  and  has  paid  very  high.  It  has  been 
worked  for  12  years. 

The  Greorge  Barlow  claim  is  also  worked  by  drifting,  and  has  paid  well  ax 
times. 

The  Live-oak  claim  is  worked  through  a  tunnel,  and  has  yielded  S50,000  or 
$60,000.     Under  this  claim  runs  the  blue  channel. 

The  Roanoke  claim  has  the  repute  of  having  been  one  of  the  richest  claims  on 
the  channel,  but  nothing  could  be  ascertained  of  its  yield. 

On  the  south  side  of  Reservoir  Hill  are  the  following  claims,  viz : 

The  Trask  claim  is  worked  by  the  hydraulic  process  by  a  company  of  Ghin»- 
men  with  very  little  profit. 
-   The  Oldfield  is  a  hydraulic  claim. 
I       The  Wolverine  was  worked  with  much  profit  in  early  days,  and  then  lay  idle 
for  a  long  time.     Work  has  lately  been  resumed  on  it.    It  seems  that  there  was 
a  slide  which  threw  the  pay  stratum  out  of  its  regular  position  in  this  claim. 

The  Ohio  has  a  tunnel  800  feet  long,  employs  five  men,  is  paying  welly  and 
has  been  worked  for  12  years. 

'  Crusen  &  Co.  have  a  claim  on  Wisconsin  fiat,  and  are  trying  to  reach  the  Blue 
channel'  through  a  tunnel  1,200  feet  long,  from  the  end  of  which  they  are  winkitig 
a  shaft  to  be  80  feet  deep. 


Tbe  Granite  Compan)-  are  nuining  &  IuddpI  to  eUite  the  Blu«  vlt&nucl,  u\A 

e  ID  revenl  bundred  fe«t. 

The  Deep  Channel  Cumpaov  has  been  at  work  seven  or  ei^hl  vcnrs.  Tlio 
itiit  H  bobied  tliroo^h  an  iacUne  hy  horse  ponvr,  aatl  pays  $4  Ui  tUu  (Mr  loail. 
Most  of  thenr  c«ni«Dt  is  cfusbeii  in  the  10-Blaiiip  costom  tuiil  uf  P.  M.  I'alV 

The  Bine  Lead  Cumpany  employ  10  or  13  men  in  llieir  claim,  iiud  muth 
thiar  cement,  which  neJde  about  38  pet  ton,  in  a  lO-etamp  will,  ilrivi-n  by  30 
inches  of  water  over  a  wheel  4o  feel  in  dianietm. 

The  Buehaaan,  Freraont,  Henry  Clay,  and  Hook  and  Laddei  Oumpauiiis, 
Caciiifr  Smith's  Flat  on  the  east,  have  had  Mine  vejy  rich  claiiua. 

Bedd  k  Co.  have  a  tive-slamp  custom  mill,  and  enish  eemeut  fur  the  Hook  and 
Ladder  Company. 

Spaxish  UiiIl  CUiiMS. — On  Spanish  Hill,  east  uf  Plaoerville,  are  the  follow- 
inv  claims,  viz : 

Hoxie's  claim,  which  is  now  exhanstcd.  It  paid  from  SlU  to  SIG  per  day  In 
the  hand  for  Eeveral  years. 

The  Stogy  Tannel  claim  waa  equally  rich,  and  ia  worked  ont. 

The  Bay  State  was  ahio  rich,  and  is  not  exhsnstixl,  but  has  been  consolidated 
with  the  next  alaim,  and  is  worked  by  hydraulic. 

The  Hook  and  Ladder  claim  has  a  crevice  175  feet,  and  a  tunnel  GOO  feet  lon^, 
raBDing  to  the  bottotn  of  the  crevice.  The  hill  is  to  be  washed  down  throng 
the  tunnel. 

The  Golden  Gate  lutd  Duroc  claims  come  next,  and  have  been  consolidated. 
Two  aurif«rrous  quartz  veins  are  found  in  the  slale  bod  roek  in  those  claims,  and 
ii  ia  supposed  that  some  of  the  gold  canio  Irom  the  decomposition  of  tliP  sluto. 

The  Husie,  Stogy,  Bay  State,  Hook  and  Ladder,  Golden  Gate,  and  Durao 
ehitne  have  yielded  together  not  less  tlmn  8:800,000. 

Ikdias  DtGOrSGS. — Indian  Digj-ini^.  23  miles  Boulheastward  from  Placer- 

ville.  is  on  the  limcstoHc  belt,  and  is  ihc  furthest  nonh  of  nil  llio  larirc  iiiiiiinff 

camps  on  that  belt     No  solid  bed  rock  is  found  here.     It  ia  supposed  that 

pay  pavel  is  found  200  feet  from  the  sui&oe,  and  to  dnuu  the  diffginga  to  that 

d^th  would  require  a  tunnel  a  mile  lonf.     At  Slug  gnloh  a  shaft  was  sunk 

down  thrOBgh  what  appeared  to  be  solid  limestone  ^d  look  into  a  stratiua  of 

i     limcetone  bouideis.     A  ditch  of  water  was  accidentally  tnmed  into  this  shaft, 

I     sad  the  waMi  ran  there  for  several  days  withont  any  aeoumulation  of  water  ia 

1    the  shafL    No  outlet  was  ever  discovered.    Brownsville,  at  the  side  of  the  ladian 

I    O^giugs,  may  be  considered  part  of  the  same  place,  and  the  two  together  have 

I    about  30  acres  of  deep  diggings,  which  will  not  be  exhausted  for  many  years. 

I    Indian  Diggings  and  Brownsville,  unlike  Goltmibia  and  Voloano,  do  not  wash 

with  a  pipe  in  k  dump  bos. 

1%e  Douglas  hydraulic  claim,  the  .most  notable  claim  at  Brownsville,  ia  180 
fert  eqnaio,  and  was  worked  for  10  yean  previous  to  1866.  In  1B56  and  18ST 
it  yislded  #55,000,  and  since  the  latter  year  has  pud  little  over  expenses.  There 
hu  heea  no  work  of  late  for  lack  of  diunage.  An  open  cut  has  been  started 
to  drain  the  claim,  so  that  it  can  be  washed  SO  feet  deeper;  700  feet  of  the  cat 
We  iMen  completed ;  there  is  a  quarter  of  a  mile  still  to  be  done,  and  several 
yean  may  el^)se  before  it  is  finished. 

Placxsville  lAisrsG  Regui^tions.— Elacb  district  la  this  oonnty  has  iU 
own  mining  isgnlations. 

Tho  mining  negulations  of  the  Flacerville  (^strict,  adopted  Uaroh  21,  186^ 
.  provide  that— 

Each  clBimaat  may  hoi  J  SOO  leet  fn  lenf^th  upon  a  Mge  or  lode  irilh  all  Ita  dipa.  spurs 
nd  tagiem,  and  250  feet  npon  each  ride  thereof. 
I       befa  <Min  muM  be  filed  for  record  within  five  daja  of  parting  notice  thereof,  and  tlte 
■StiM  Bttat  diatinetljr  apecify  the  gtooral  directioa  of  the  claim,  ledge,  or  h>d(i,  hkI  the  MMta 
■ade  aeeordiagif . 
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JCach  company  sliall  bo  required  to  expend  at  least  seven  days'  work  upon  the 
ledge  or  lode  held  by  them  for  and  in  every  month  of  the  time  said  claim  is  held; 
otherwise  the  same  may  be  considered  as  abandoned. 

The  number  of  quartz  claims  on  record  is  186. 

Tha  following  are  copies  of  notices  entered  in  the  record  book  : 

Notice  is  hereby  given  that  we  the  nndersigned  claim  1,000  feet  on  this  ledge,  commencing 
at  this  notice  and  running  in  a  northerly  direction  to  a  stake  and  pile  of  stones,  and  that  we 
intend  to  hdld  and  work  the  same  according  to  the  laws  of  the  Placerville  mining  district. 
Said  claim  is  situated  in  H.  S.  Hulburd's  ranch,  in  Placerville.    May  23,  1867. 

[Signatures.] 

Notice  is  hereby  given  that  we  the  undersigned  claim  1,500  feet  each  way  from  this  notice, 
on  any  and  all  quartz  lodes  discovered  in  sinking  this  shaft.    July  18,  186(5. 

(.Signatures.  J 

MxTD  Springs  Mining  Regulations. — The  following  are  the  principal 
provisions  of  the  mining  regulations  of  the  El  Dorado  or  Mud  Springs  district, 
adopted  April  7,  1863  : 

No  person  shall  be  allowed  to  hold  more  than  300  feet  by  location  on  the  same  ledge,  but 
can  bold  600  feet  in  width  for  the  purpose  of  prospecting  and  defining  his  lead  or  ledge.  The 
discoverer  of  a  ledge  is  entitled  to  an  extra  claim. 

A  notice  upon  a  claim  to  bo  valid  must  be  written  with  ink,  and  placed  upon 
a  board,  stake,  or  tree  in  as  conspicuous  a  place  as  possible,  and  upoD,  or  as  near 
the  ledge  as  can  be.  Such  notice  must  state  the  number  of  feet  claimed,  describing 
as  accurately  as  possible  the  boundaries  thereof,  containing  all  the  names  of  the 
claimants  with  the  date  truly  affixed ;  a  tnie  copy  of  which  must  be  recorded  by 
the  district  recorder  within  20  days  from  the  date  of  such  notice,  or  such  claim 
shall  be  considered  forfeited. 

Notice  upon  a  claim  holds  the  same  for  20  days  only.  Recording  the  notice 
of  a  claim  holds  the  same  for  90  days  only,  before  the  expiration  oi  which  time 
labor  to  the  amount  of  $2  50  for  each  300  feet  in  the  claim  must  be  expended 
upon  the  claim  by  the  company,  which  will  hold  the  same  for  15  months  from 
the  date  of  record.  Non-compliance  with  the  provisions  of  this  article  by  any 
company  will  be  construed  as  an  abandonment  by  them  of  their  claim. 

In  case  of  dispute  between  parties  claiming  the  same  ledge  or  lead,  each  of 
tl^  contending  parties  may  choose  an  arbitrator,  and  the  two  may  choose  a  third 
person,  who  shall  be  disinterested.  The  three  shall  constitute  a  board  of  arbi- 
trators, whose  decision  shall  be  £nal,  unless  notice  of  an  appeal  be  given  within 
ten  days  of  the  rendition  of  the  decision. 

There  is  no  provision  requiring  a  description  of  boundaries. 

IMie  number  of  ^laiius  on  record  is  40.  The  following  is  a  copy  of  one  of 
tlie  notices  recorded : 

Dry  Creek,  April  1,  1863. 

Know  all  men  by  these  presents  that  we  the  nndcrsig^ned  claim  45  claims  on  this  lodo, 
300  feet  each,  making  in  all  13,500  feet,  and  intend  prospecting  the  said  claims  for  coal,  cop- 
per, silver,  gold,  or  any  other  minerals  it  may  contain,  running  in  a  northerly  direction 
rB,000  feet  and  southerly  500  feet,  with  all  its  dips,  angles,  and  spurs. 

[ Forty-fivo  signatures.  ] 

Georgetown  Mes'ing  Regulations. — The  following  are  a  portion  of  the 
quartz  regulations  of  the  Georgetown  raining  district,  adopted  December  10, 
1866: 

The  size  of  claims  to  each  person  locating  shall  be  200  feet  of  or  on  any  quartz  lode  or 
lodge,  including  all  dips,  spurs,  angles,  and  all  surface  ground  and  minerals  which  may  be 
contained  witbin  the  space  of  150  feet  on  each  side  of  said  ledge  or  vein  located ;  but  no 
company's  claim  shall  exceed  3,000  feet  in  length  on  any  one  vein  or  ledge. 

The  discoverer  of  a  vein  or  lode  of  minerals  shall  bo  entitled  to  one  claim  for  his  discovery. 

All  notices  of  claims  located,  whether  individual  or  company,  shall  describe  the  locality 
of  said  mine,  the  number  of  feet  claimed,  the  point  where  measurement  commences,  and 
name  the  lode  or  con^pany  locating. 

Said  notice  shall  be  posted  on  the  lode,  and  shall  hold  the  claim  for  10  days  from  tho  date 


1  itbont  ntori,  but  do  claim  shall  ht?  beld  vnlid  nilhout  lecord  after  (be  expiration 
vf  K&id  lime  tmlesfl  la1>or  is  briajr  dnoe  on  said  claim. 

All  noticei  of  qtiaitz  mibiiig  claims  me  rcqiiimd  to  be  recorded  anlosB  tabor  is  beioe  doijs 
•n  tin  claim,  b;  a  recorder  elected  by  the  miurri  of  Gcoi^towu  qautz  mialug  diHtifct. 

8«d  district  recorder  aball  kcpp  a  book,  record  nil  claima,  copy  the  Dotic«,  and  give  (be 
BSDMS  of  the  members  of  eacli  compOD)'. 

It  sfaall  be  the  6atj  of  the  recorder  to  go  apoo  the  ground  and  define  iho  claim,  meaaudDg 
Ktd  stolung  the  same,  and  he  xhall  receive  fu^  such  service  the  sum  of  50  ceut«  fur  each  name, 
Bad  ii  not  required  lo  perform  such  Bervice,  to  receive  S5  cents  ODlr. 

Any  nenon  or  corporated  componj  locating  a  miaini;  clkim  vrithln  Ihia  district  shall  be 

— 'red  to  haT j-j  -■-  _  — ,,..__....  i.         ,     ..  _ .    ,_■_...__.      .....  c... 


icqaired  to  hare  expended  iu  ictoal  labor  upon  ench  and  erory  claim  not  Mceediug 

Icvt,  and  a  pmportionale  amount  for  larger  or  amiiller  claims,  the  sum  of  $30,  within  bU 

(rom  the  dale  of  the  record,  and  (150  withiu  six  months  from  the  date  of  record,  nod  a  li 
•monDt  for  ererj  additional  six  months  until  the  sum  of  f&OO  shall  have  been  expeDdedl 


Wfa«DeTer  the  tmu  of  ^UOsluiU  have  been  expended  in  prospecting^  or  devetopuienl  of  the 
inioe.  whether  by  sinking- shafts,  lunnine  tunnels,  cuts,  or  drills,  whether  on  the  led^  or  ia 
the  diiectlon  thereof,  desigued  practically  to  develop  the  clarn,  then  nod  theroafler  for  llie 
term  of  two  yf  ars  aaid  claim  sLill  be  held  by  the  parlies  pefcriiiiug  the  labor  or  oxpendiug  the 
■aid  amount ;  brit  no  labor  being  (lerfonDed  for  the  period  of  two  years,  tho.sui J  claim  ghull 
be  considered  abandoocd  aod  subject  to  relocation. 


e  Beediidne,2,000fBetlong,'t8t}ireeiiiIl(SB0i[tliof  PlaGeivIlle,tui^ 
•  graoHMone  Tumging  wsll^  a  date  foot  v«H,  and  a  Tein  18  feet  wide.  TtA 
qn-iriz,  afi  fomiil  by  a  slialt  i-unning  ihvni  80  feet  proepeiAs  well,  and  a  IQ-a^unp 
mill  is  going  op. 

Pacific.— TLo  Pacific  mine,  1,600  feet  long,  is  on  tbe  snnic  ludr,  aiid  is 

within  the  limits  of  Pkcerrille,     The  tiiine  was  opened  in  1852,  ftnd  was  worked 

tiil   1863,  when  it  raved  in,  mid  then  ii  lay  idle  fbnr  yenrs.     Lately  a  BoGtotl 

eotnpany  has  pnichascd  it  and  opened  tliu  main  shaft  to  a  depth  of  320  feet,  and 

fcnml  some  good  quartz,  bnt  not  enougii  to  commence  work  upon.     The  quartz 

I      is  a  liblion  rock,  tinged  in  places  witJi  a  green  oolor.     The  total  yield  of  the 

nune  i»  reported  to  Iiave  been  $500,000,  and  tiidannnal  average  profit  for  Bcven 

w  eiglit  years  S30.000.     The  new  shaft  wafl  started  180  feet  tioith  east  ward  uf 

p      tlip  workinij  vein,  and  in  piinir  dnwn  nOO  feet  fonr  veins  were  intersected,  each 

aln.iirt  sis  f'.'t't  thick,  all  ennfaiiiin^'  s^iniiliir  quartz  and  all  widening  oat  as  thpy 

go  down.     The  two  middle  veins  thus  far  reached  are  mixed  with  a  largo  pio- 

ponioa  of  talcose  slate,  and  appear  to  be  barren.     Tho  westernmost  of  the  fotu 

I      Tons  faaa  produced  all  tho  gold  of  the  Pacific  mine  in  a  depth  of  200  feet,  in  a 

I     pay  chimney  200  feet  long.    The  chimney  was  nearly  vertical,  but  dipped  slightly 

I     to  the  north.     A  20-8tacop  mill,  erected  in  1853,  is  standing  idle. 

I        HABMoy. — The  Harmon  mine,  1,400  feet  long,  just  north  of  Placervillo,  is 

I    on  a  vein  which  is  100  yards  west  of  the  Pacifac  lode,  and  is  30  feet  wide  in 

I    places,  though  the  average  is  not  over  four  or  five.    The  vein  Rtono  is  a  white 

qoartE  with  seams  of  black  slate,  and  a  con^deiable  proportion  of  sulpburets  of 

iron  and  lead.     It  was  worked  with  arrastias  and  p^d  high ;  and  tnen  a  16- 

namp  mil!  was  erected,  bnt  that  has  not  been  profitable  and  is  now  idle.     The 

'■    repnted  cause  of  the  tronble  is  tho  difiicalty  of  reducing  the  nndecomposed  sul- 

lAorets  found  below  the  water-line. 

Shepahd. — The  Shepard  mine  is  1,200  feet  long,  on  a  vein  two  feet  wide, 
■ear  Placerville.  Tho  claim  waa  opened  at  the  end  of  1866,  and  yielded  some 
rich  pockets  of  beautiful  foliated  gold.  The  specimens  extracted  were  worth 
t5,000.  The  mill  rock  from  its  appearance  must  have  contained  at  least  830 
per  ton-  The  vein  matter  was  much  of  it  an  ochrous  earth,  intersected  with 
seams  of  quartz.  The  rock  was  worked  through  a  crusher  and  two  arrastroa 
I  '  dnven  by  steam.  Much  of  tho  vein  has  been  opened  by  open  cut  to  a  depth  of 
'J  fiflem  feet 

j  Cleopatra. — The  Cleopatra,  1,200  feet  long,  on  tho  same  vein,  is  to  be 
I  qieiied  to  a  depth  of  100  feet,  and  then  if  the  rock  prospects  well  a  mill  is  to  bo 
I  erected  with  a  capadty  to  crush  20  tons  per  day ;  the  contractor  to  receive  half 
I  half  the  mine  for  opening  it  and  erecting  the  miU. 
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White  autd  Burdick. — ^Wliite  and  Burdick  own  two  clwms,  one  of  2,(T00, 
the  other  of  1,800  feet,  on  the  same  vein.  The  claini  of  1,800  feet  has  been 
opened  to  a  depth  of  75  feet,  but  the  mme  caved  in  several  years  since  and  is  not 
well  reopened  yet.  Miners  have  been  working  at  it  since  last  year.  Thei;f9  is 
a  10-stamp  mill,  which  was  built  in  1861. 

Persevere. — ^The  Persevere  mine,  4,200  feet,  at  Poverty  Point,  near  Placer- 
ville,  is  on  a  vein  five  feet  wide.  A  depth  of  155  feet  has  been  reached  and  a 
drift  has  been  run  45  feet  on  the  vein.     No  mill  has  been  erected  yet. 

White. — ^The  White  mine,  2,000  feet  long,  near  Placerville,  has  a  15-8tamp 
mill,  which  is  idle.  A  new  shaft  is  now  being  sunk.  The  rock  is  rich  insul- 
phnrets. 

Makntnto. — ^The  Manning  mine,  five  miles  eastward  from  Placerville,  has  a 
vein  two  feet  wide,  a  shaft  180  feet  deep,  and  a  six-stamp  mill.  No  work  is 
being  done. 

Elle  Ellen. — ^The  Elle  Ellen,  2,000  feet  long,  is  half  a  mile  from  the  Man- 
nin£^,  on  a  vein  which  runs  northwest  and  southeast,  is  nine  feet  wide,  and  dips 
t#  the  east  at  an  angle  of  80^  The  hanging  wall  is  hard  blue  slate,  and  the 
foot  wall  brown  slate.  There  is  a  tunnel  100  feet  long  run  on  the  vein.  Thero 
is  no  mill. 

Eppley. — ^The  Eppley  mine,  1,200  feet  long,  two  miles  and  a  haK  south  of 
Placerville,  has  been  opened  to  a  depth  of  85  feet,  and  30  tons  of  rock  sent  to 
mill  have  yielded  $1,500,  or  $50  per  ton.  The  mine  is  to  be  opened  further,  and 
90  soon  as  enough  good  quartz  to  pay  for  a  mill  is  in  sight,  one  will  be  bnilt. 

Davidson. — The  Davidson  mine,  a  mile  and  a  quarter  northwest  of  Placer- 
ville, has  a  tunnel  350  feet  long  and  a  shaft  160  feet  deep.  The  qnartz  pros- 
pects well,  but  none  has  been  worked  as  yet.  The  New  York  and  El  Dorad« 
mill,  of  20  stamps,  has  been  purchased  to  be  erected  on  this  mine. 

Montezuma. — ^The  Montezuma  Quartz  Mining  Company,  an  English  asso- 
ciation, own  claims  on  four  veins  seven  miles  south  of  El  Dorado,  and  are  working 
two  of  the  claims.  That  on  the  Montezuma  vein  is  1,900  feet  long ;  has  been 
worked  since  1851,  and  has  yielded  $150,000.  Tlie  lode  runs  north  and  south, 
istfaree  feet  wide,  has  slate  walls  and  ribbon  quartz,  which  averages  $10  per  ton. 
•  There  is  a  black  clay  slate  gouge  on  the  hanging  wall.  A  depth  of  180  feet 
lias  been  reached  and  drifts  have  been  run  180  feet  on  the  vein.  The  McDowell 
vein  is  seven  feet  wide,  three-quarters  of  a  mile  east  of  the  Montezuma  and 
parallel  with  it.  A  depth  of  25  feet  has  been  reached.  There  is  a  20-stamp 
mill,  made  to  run  either  by  steam  or  water.  The  Montezuma  Ccmipany  have 
invested  $100,000  in  the  property,  and  it  is  said  they  are  the  only  English  com- 
pany mining  for  gold  now  in  California. 

New  York  and  El  Dorado  mill. — ^The  New  York  and  El  Dorado  mill  was 
erected  at  a  cost  of  $20,000,  five  miles  south  of  El  Dorado,  by  a  New  York  com- 
pany under  representations  that  they  possessed  a  splendid  mine ;  but  thev  found 
nothing,  and  the  mill  has  been  sold  for  $2,500  to  be  moved  to  Davidson's  mine, 
a  mile  and  a  quarter  northwest  of  Placerville. 

Hermitage. — ^The  Hermitage  mine,  six  miles  south  of  El  Dorado,  at  Sugar 
Loaf,  is  on  a  pocket  vein  and  has  paid  irregularly,  yielding  $100,000  in  all. 
A  mill  was  erected  in  1852  and  taken  down,  and  a  second  mill  of  20  stamps 
was  erected  in  1866,  at  a  cost  of  $17,500,  by  a  Boston  company,  which  paid 
$38f,000  for  the  mine.  The  vein  is  10  feet  wide,  and  a  depth  of  175  feet  has 
been  reached.  A  tunnel  is  being  run  to  intersect  the  shaft  at  a  distance  of  170 
feet.  It  is  said  that  thei*e  is  a  large  quantity  pf  pay  rock  in  sight  suitable  for 
milling,  but  most  of  the  gold  heretofore  obtained  has  been  taken  out  in  a  hand 
mortar.  The  mine  was  discovered  by  placer  miners,  who  followed  up  a  rich 
streak  of  gold  in  gravel  till  it  stopped  at  this  quartz  vein. 

Union. — The  Union  lode  runs  north  10**  east,  dips  east  at  an  angle  of  SO**, 
luid  is  iiqpm  3  to  12  feet  thick  in  slate  walls;  which,  according  to  Professor  Sil- 


liBian,  kIm  nude  a  report  on  the  mine,  is  striated  in  linos  dipping*  to  Utc  eonili- 
e»«l.  The  qiuutz  b  ^fi,  fiwule,  «nd  Cfmigimma.  Tbo  etope  nortk  of  tbo  abiift, 
yielded  15,000  tons,  from  which,  actMnitnglutlK.'  iNxikskcptal  ibe  niill.  S430,OOO 
vtvre  obtained.  A  iarge  put  of  the  cUim  is  unexplored,  aod  its  value  i^  iiK<n<ly 
conjectunl  beyond  the  pay  chimney  At  tbe  Aah.  The  Oosumnce  IftAe  i»  HO 
feet  west  of  tbe  Union,  Mid  hns  the  same  dip  ftnd  general  coarse,  although  there 
are  some  bends  in  it.  It  is  three  or  four  feet  thick,  and  tlie  qnarts  tKiarsastran<( 
resembUnoe  to  that  of  the  Princeton  mine.  The  walls  are  »if  oiial  blaik  shatt^ 
and  there  is  a  blac&  potty  pouge  on  tbe  eastern  wail.  This  vein  has  a  shaft 
130  feel  de^.  Some  of  the  uDppings  were  very  rich  adiI  yielded  moet  of 
SldO.OOO  taken  out  by  the  mill  from  rock  that  did  not  come  fromih^  Union  mine, 
WiLDEK. — The  Wilder  qnartz  mine,  a  mile  and  a  half  weet  of  £t  Doradv\  is  on 
a  vein  three  feet  nidc.  onntaining  quartz  that  yieldsSS  per  toD-  An  cj^lit-starap 
waler-mill  has  been  mnntn^  two  years. 

PocAHOS'TAS. — TbePoi^ontasmine,tvomilessoutbof  El  Dorado,  haa  a  voia 
four  feet  wide  and  a  pay  chimney  a  100  feet  long,  averaging  Sift  per  ton.  Tlujrf 
id  a  10-«tamp  mill  which  has  been  at  work  one  year,  and  baa  paid  fur  itself 
and  for  all  the  work  dnne  in  opening  the  mine. 

Ukion  Cbubcb. — Tbe  Union  Church  Gold  MiuiiwCunpany  have  claims  on 
three  veins,  three  miles  southeast  of  El  Dorado.  The  Union  claim  lias  been 
worked  since  1852,  has  been  stopcd  to  a  depth  of  IGO  feet,  and  hns  jnelded  a 
large  anuinnt  of  g<dd.  There  is  wnter  in  this  claim  now,  and  it  is  being  taken 
ont  preparatory  to  sinking.  The  Cosnmnes  claim  is  now  being  worketl,  and  iha 
rock  yields  SIO  or  $13  per  ton. 

Gbat. — The  Gmy  mine,  three  miles  east  of  Shingle  Springs,  is  a  rich  depunit 
lA  decomposed  quarlic  in  a  vein  fiye  feet  wide.  On  one  occasion  specimens  worth 
SlOfOOO  were  taken  out  in  one  day.  A  depth  of  (>0  feet  has  been  i-eached. 
There  is  a  10-stamp  mill,  built  in  1S65. 

Bkyaxt.— Th(?  Bn-ant  mino.  two  niilca  simtli  of  EI  Doiwlo,  vii'l<h-d  giJO.OOO 
in  one iM;k..t.  « hi.li  Has (Tjijiiii'.!  in  {\m->-  lUys  in  18r>7.  (.'DiiMiUnilil,'  ijuaiHili.'S 
of  qoartz,  sen!  to  a  mill  four  miles  off,  pdd  well.  The  mill  »n  soveni]  years, 
then  was  abandoned,  and  now  a  20.stamp  steam  mill  is  to  be  biult.  A  depth 
ef  150  feet  has  been  reached,  and  drifts  have  been  run  600  feet  on  the  vein. 
1  BxABD. — The  Beard  mine,  two  miles  sonth  of  El  Dwado,  faae  yielded  $250,000, 
BQving  very  profitable  at  times.  The  gold  was  deposited  chiefly  in  numeroua 
fitde  t^imneyB  or  streaks,  which  the  miners  followed.  There  was  a  lO-stan^ 
mill  in  1660^  bnt  it  was  moved  awa^  to  the  State  of  Nevada. 
'tbt  Jamison  mine,  at  Aomm  City,  has  been  worked  about  a  year  with  an 


Ibdbfxitdence. — The  Independence  mine,  1,200  feet  long,  at  Brownsvilie, 

t>  Ml  a  vein  which  mns  east  and  west,  is  throe  and  a  half  feet  thick,  and  faifl 

gnmte  far  a  hanging  wall  and  "blae  trap,"  as  the  minera  call  it,  for  a  foot  walL, 

A  tannel  has  been  run  400  feet  on  the  vein,  in  pay  all  the  way ;  250  tons  have 

I  been  worked,  and  the  yield  has  boon  S30  per  too,  in  the  Tiulook  eight-stamp 

n?i11,  leoted  for  the  pnrpose.     The  Independence  mill  is  now  being  bailt  and 

t  is  to  have  10  stamps,     llie  qtiartz  contains  a  large  proportion  of  nob  stilphorets, 

I      SniXWAGON. — The  StiUwagon  mine;  also  at  Brownsville,  is  on  a  vem  umi- 

lar  to  that  of  ^e  Independence.     There  is  a  Hve-stamp  mill,  which,  with  tb». 

labor  <^  sx  men,  took  out  S4,600  in  May,  1867.    The  average  yield  ia  t2& 

pvtoo.      , 

There  are  no  oth«r  qoartz  mines  r^nlarly  at  work  at  Brownsville. 

SUGSB. — ^The  Sliger  mine.  400  feet  long,  is  fonr  miles  soaUiwest  of  Gecm»- 

towB,  on  a  v^  fonr  feet  wide,  between  granite  on  the  west  and  slate  on  Uw 

easL     f^ve  thonsand  dollars  were  taken  out  of  a  pooket  near  the  surface.     ^Iw. 

nmifl  IS  now  being  opened. 

GxEKSwooD. — ^The  Greenwood  miiie,£ve  miles  soutliweet  of  Qeoigotoway 
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has  been  opened  by  a  cross-tnnnel  400  feet  long.    A  15-8tamp  mill  has  jast  been 
erected,  bat  work  is  not  yet  commenced  at  crashing. 

Taylor. — ^The  Taylor  mine,  3,000  feet  long,  is  two  and  a  balf  miles  sonth  of 
G^rgetown,  on  a  lode  that  rans  north-northwest  and  sonth-sontheast,  and  is  two 
feet  wide  at  the  sarfaco,  and  six  feet  at  a  depth  of  100  feet.  A  depth  of  107  feet 
has  been  reached  by  an  incline,  and  drifts  have  been  ran  41  feet.  The  vein  is 
filled  with  seams  of  slate,  but  the  quartz  shows  free  gold  in  all  parts  of  the  mine. 
There  is  a  black  putty  gouge  two  feet  thick  in  places.  The  west  wall  is  bastard 
granite,  the  east  slate.     There  is  no  mill. 

RosECRANS. — The  Rosecrans  mine,  900  feet  long,  adjoins  the  Taylor  on  the 
fioath.  The  shaft  is  down  40  feet;  and  60  tons  crusned  at  a  custom  mill  yielded 
$12  on  an  average.  The  vein  has  been  uncovered  for  280  feet  along  the  surface, 
and  it  shows  gold  all  the  way. 

Blue  Lead. — ^The  Blue  Lead,  three  miles  south  of  Georgetown,  has  been 
opened  by  a  San  Francisco  company  to  a  depth  of  250  feet  and  to  considerable 
length.  The  quartz  is  mixed  with  blue  slate  and  shows  some  fine  specimens, 
but  has  not  paid.  A  very  fine  20-stamp  mill  has  been  erected,  and  aboot 
$250,000  have  been  invested  permanently  in  the  mine.     Work  has  ceased. 

CoLLrNS. — In  the  Collins  mine,  one  mile  south  of  GUjorgetown,  the  vein  has 
been  reached  170  feet  below  the  surface  by  a  tunnel  250  feet  long.  The  vein 
is  eight  feet  wide,  and  the  rock  in  sight  will  yield  $15  per  ton. 

AxpiXE. — ^The  Alpine,  on  the  same  vein,  is  four  feet  wide,  is  working  with  an 
arrastra,  and  obtains  $12  per  ton.  The  quartz  is  extracted  through  a  tunnel  150 
feet  long.  The  Mount  Hope  Company,  of  San  Francisco,  own  a  claim  of  3,000 
feet  adjoining  the  Alpine.  The  vein  is  six  feet  wide,  but  is  split  up  considerably. 
The  shaft  is  61  feet  deep. 

The  Philadelphia  Slide  Company,  of  San  Francisco,  have  3,000  feet  on  a 
vein  half  a  mile  south  of  Georgetown,  and  have  levied  an  assessment  for  the  pur- 
pose of  erecting  hoisting  works. 

The  Clipper  mine,  two  and  a  half  miles  northeast  of  Georgetown,  is  5,000  feet 
long,  on  a  vein  two  and  a  half  feet  wide,  running  north  and  south  between  a 
granite  foot  wall  and  a  slate  hanging  wall.  The  deepest  workings  are  80  feet 
from  the  surface.  About  700  tons  of  quartz  have  been  crushed,  and  the  yield 
was  $15  per  ton.  There  is  a  stamp  mill  which  is  not  running. 
*  WooDSiDE. — ^The  Woodside  mine  in  Goorgetown  is  1,200  feet  long,  on  a 
vertical  vein,  which  is  two  feet  wide  and  nins  northeast  and  southwest  between 
slate  walls.  A  shaft  has  been  sunk  110  feet,  and  drifts  have  been  run  40  feet 
on  the  vein.  The  average  yield  has  been  $30  per  ton  for  mill  rock,  exclusive 
of  specimens  worth  $12,000.  On  one  occasion  a  mass  of  rock  was  found  so 
tied  together  with  seams  of  gold  running  through  it  that  a  cold  chisel  had  to  be 
used  to  cut  it.  The  pay  chimney  dips  to  the  northeast.  There  is  a  five-stamp 
mill  driven  by  water  power,  but  it  has  had  little  to  do  lately,  the  mine  having 
been  filled  with  water  last  winter.  The  lode  is  rich  in  sulphurets,  and  has  pecu- 
liar sheets  of  sulphurets  about  an  eighth  of  an  inch  thick,  with  transverse  crys- 
tals running  from  side  to  side.  Mr.  Woodside  is  the  inventor  of  a  concentrator 
which  he  uses  in  his  mill.  It  consists  of  a  sheet  of  ludia-rubber  cloth,  22 
inches  wide  and  about  eight  feet  long,  sewed  together  at  the  ends  and  stretched 
Over  two  wooden  rollers  four  inches  in  diameter  and  three  feet  apart.  The 
rollere  are  placed  on  a  fi^me  horizontally,  one  three  inches  higher  than  the 
other.  The  rollers  turn  so  that  the  cloth  makes  three  complete  revolutions  in  a 
minute.  A  water  pipe  perforated  with  little  holes  passes  above  the  cloth  near 
the  upper  roller  and  dischai*ges  a  number  of  little  streams,  which  wash  away  the 
light  sands  and  leave  the  heavy  sulphurets  to  be  carried  up  over  the  upper  roller, 
and  after  passing  that  they  drop  down  into  a  box  beneath.  The  concontrator 
has  been  used  in  this  mill  for  a  year  to  the  satisfaction  of  the  inventor,  but  nobody 
♦tee  has  adopted  it.     The  mine  was  discovered  by  the  gentleman  whose  name  it 
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bew.  Ho  pic&ed  ap  a  piece  of  aorifemns  qiiaitz  tn  n  little  mvine.  and  then 
KHigtti  for  croppingsi,  and  whpn  ho  priKeiJ  up  a  pi(*o  of  rusty  rork  iLat  peeped 
n«L  of  the  grouDil.  hi*  found  the  under  side  of  it  speckled  with  pt'ld.  Ho  imnie- 
diiwely  eo«nmenced  work,  and  the  mine  paid  ils  vny  from  ihu  surface  lo  its 
prrsrat  def>t(i. 

Jamss'8  SEiix. — James's  castom  mill,  with  five  etamps,  eight  tnilee  soath  of 
Oeo^«toira,  is  standing  idle. 

EuvzKA. — Tho  Enreka  mine,  on  the  Barae  vein,  north  of  the  Woodeide,  is 
900  fort  long,  aod  has  been  opened  to  a  depth  of  130  feet.  There  is  a  steam 
hmstiiig  eetabliahmFiit,  hnt  no  mill,  on  the  mine. 

Georgia  Slide. — Giwrgia  Slide,  one  mile  nirrth  of  Georgetoim,  is  a  minin? 
camp  on  a  lullaide,  where,  nnder  rich  placers,  are  foond  a  mnttitnde  of  BroiiU 
seants  of  decomposed  aariferona  qnarti.  Three  rompanies  are  Elnidng;  one  is 
wijrking  »-iih  a  eevon-gtmnp  mill  and  another  is  putting  up  an  arvaatm.  The 
Lillado  has  yielded  an  immense  qnantity  of  gold. 

3109QUITO. — ^Tho  MoAjnito  mine,  eight  miles  east  of  KeWy's,  is  in  gtantt«>. 
A  mill  bnilt  in  1&G6  had  its  roof  broken  in  by  the  weight  of  snon-  last' winter. 

Pltmoctb. — ^The  Plyinonth  mine,  a  mile  and  a  half  west  of  Kulsey's,  is  on 
a  vein  very  irr^nlar  in  width,  but  averaging  seven  feel.  The  rtick  averasva 
Sis  per  ton;  bin  15  tons,  selected  carefully  from  700  tons,  yielded  SS,000.  The 
qoanz  contains  eight  per  cent,  of  sulpharels. 

GoPHSK. — The  Gopher  mine,  a  mile  west  of  Keleey's,  Uns  three  veins,  with 
an  aggregate  thicknees  of  eighteen  feet.  Moet  of  ihe  pay  is  in  tho  western  vein, 
llie  rock  is  a  ribbon  quartz,  rich  in  atdphurcts,  and  there  are  slitio  walls  on  both 
iides.  A  depth  of  100  feet  was  reached,  bnt  the  old  works  have  caved  io,  and 
the  mine  has  not  been  reopened.  In  1853  tho  mine  yielded  815,600.  There 
was  a  null,  whicli  bas  been  moved  to  Washoe. 

Last  Chasck. — The  Last  Chance  mine,  800  feet  long,  is  opposite  Coloma, 
IB  iliL'  nonii  .'^ide  of  the  muih  furk  of  the  American  river.  Tlie  vein  nina  north 
■ad  south,  dips  to  the  west  at  on  nngto  of  50°,  and  varies  in  width  from  2  to 
12  feet.  The  easlem  wall  is  greenstone,  and  the  western  granite ;  bat  on  the 
nestem  side,  for  a  depth  of  400  feet  on  the  hillside,  there  was  no  wall — only 
a  bed  of  gravel,  which  has  been  sluiced  sway,  leaving  the  quartz  exposed,  bo 
that  an  immense  quantity  of  rock  can  be  obtwned  without  using  either  shaft  or 
timneL  Two  men  can  take  out  20  tons  in  a  day  ready  for  the  mill.  Both 
free  gold  and  snlphureta  are  abundant,  bnt  some  selection  is  nocessuy.  The 
total  yield,  as  reported  by  one  of  the  owners,  has  been  S60,000,  though  nunor 
inmng  ontsiders  says  it  has  been  $SO0,000.  One  lot  of  500  tons  of  quartz' paid 
oidy  $2  per  ton;  then  30  tons  yielded  $250  per  ton;  and  five  tuns  of  the  best 
yielded  $40^00.  There  is  a  lO-stamp  mill,  with  a  Joinville  turbine,  driven  by 
60  inches  of  water  nnder  70  feet  of  h^d.  Amalgamation  is  effected  in  tho  moT' 
tar  and  on  copper  plates ;  tho  tailings  are  concentrated  on  blankets,  and  the 
hlaaket  washings  are  worked  in  an  arrastra.  A  railway  track,  2,100  feet  long, 
is  b«ng  laid  from  the  mine  to  the  mill,  and  when  it  is  finished  tho  proprietors 
expect  that  their  entire  expenses  will  not  exceed  83  per  ton.  The  owners  of  thw 
mine  are  Danes,  and  it  is  generally  known  as  the  Danee^  mine,  though  that  name 
belongb  to  the  next  claim. 

The  Danes'  mine,  2,200  feet,  is  on  the  same  vein  as  the  last,  but  has  produced 
nothing  and  is  nnopened. 

Bkwakd. — The  Reward  is  1,400  feet  long,  one  mile  sonthweat  fixim  Union- 
town.  Tho  rock  prospects  well,  and  the  wiuls  are  slate  on  the  west  and  granite 
oo  the  Met.  A  tunnel  is  being  run  in  to  strike  the  vein  135  feet  frum  the  sur* 
tace. 
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SECtlOir  Till. 

PLACER  COUNTY. 

Placer  is  a  large  county,  and  the  only  one  that  reaches  from  the  Sacramento 
liv^  to  the  eastern  bomidary  of  the  State.  It  extends  with  the  meridian  from 
the  middle  fork  of  the  American  to  Bear  river. 

Its  chief  mineral  wealth  is  in  the  Blue  lead,  which  crosses  the  comity  at  an 
elevation  of  3,000  feet  above  the  sea,  and  is  worked  at  Dutch  Flat,  Oold  Bon, 
Indiana  Hill,  Iowa  Hill,  Picayune  Divide,  Yankee  Jim,  and  Forest  Hill.  An-< 
cient  gravel  deposits  appear  also  at  Todd's  Valley,  Paradise,  Bath,  Michigan 
Bluff,  Damascus,  and  Monona  Flat. 

The  surface  placers  of  the  county  produce  very  little  now.  The  county,  in 
proportion  to  the  richness  of  placers,  has,  so  far  as  known,  the  poorest,  quarts 
mines  in  the  State.  The  Green  Emigrant  mine,  lately  opened,  has  produced 
some  rich  specimen^,  but  the  owners  keep  the  amount  secret,  and  they  have  no 
mill ;  and  no  other  quartz  mine  in  Placer  has  paid  any  considerable  profit 

Miscellaneous  Resources. — ^Nearly  all  of  the  Central  Pa(^c  railroad  in 
Galifomia  is  in  this  county,  and  the  people  have  derived  considerable  profit  from 
it  in  one  way  or  another.  The  county  is  also  crossed  by  the  unfinished  road 
from  Lincoln  to  Marysville. 

The  county  is  supplied  with  water  for  mining  and  irrigation  by  the  Bear  river, 
South  Yuba,  Dutch  Flat,  Michigan  Bluff,  and  numerous  smaller  ditchea.  Their 
total  number  is  29 ;  their  length,  699  miles;  their  cost,  $2,000,000. 

The  western  and  lower  part  of  the  county  has  much  good  farming  land. 
There  are  60,000  acres  of  land  enclosed,  20,000  cultivated,  including  ^DOO  in 
wheat,  310,000  gi*ape  vines,  30,000  apple  trees,  as  many  peach  trees,  5,000  head 
of  neat  cattle,  20,000  sheep,  20  saw-mills,  which  turn  out  10,000,000  feet  of 
lumber  annually,  14  toll-roads  131  miles  long,  made  at  a  cost  of  $350,000,  and 
$3,000,000  of  taxable  property. 

The  Forest  Hill  Divide. — The  Forest  Hill  ridge,  on  the  southern  line  of 
the  county,  at  an  elevation  varying  from  3,000  to  3,500  feet  above  the  sea,  has 
the  rich  mining  camps  ot  Todd's  Valley,  Forest  Hill,  Bath,  and  Michigan  Bluff, 
on  the  south  side  of  the  ridge,  and  Yankee  Jim  and  Damascus  on  Uie  nort-k. 
Todd's  Valley,  Michigan  Bluff,  and  Yankee  Jim  had  chiefly  hydraulic  claims, 
and  are  now  nearly  worked  out.  Bath  has  cement  claims,  and  is  more  prosperous 
than  ever,  besides  being  a  pretty  town  prettily  situated.  Forest  Hill  has  dedincAl 
much,  but  it  has  a  large  body  of  rich  ground,  and  will  probably  see  a  return  of 
prosperity. 

Yankee  Jim  was  a  long  time  the  chief  trading  point  for  this  divide,  but  now 
it  has  lost  its  trade,  as  well  as  exhausted  its  placers. 

The  gold  at  Damascus  has  the  peculiarity  that  a  tin-cup-fiill  of  it  will  weigh 
20  per  cent,  more  than  an  equal  measure  of  the  common  dust. 

Forest  Hill. — Forest  Hill,  which  has  been  the  most  productive  cement 
tunnel-mining  district  in  the  State,  is  situated  22  miles  eastward  from  Auburn* 
at  an  elevation  of  3,400  feet  high,  on  the  summit  of  the  divide  between  the 
middle  fork  of  the  American  and  Shirt  Tml  caiion.  The  town  is  2,500  feet 
above  the  level  of  the  middle  fork,  and  about  a  mile  distant.  The  scenery 
along  the  caiion  is  grand.  Five  miles  further  up  the  divide  is  Michigan  Bluff, 
and  the  Auburn  sta^  runs  through  to  that  point;  but  there  is  no  other  stage 
running  to  Forest  Hill.  The  cafions  north  and  south  are  too  deep  and  steep  for 
much  wagon  travel.  The  Forest  Hill  ridge  appears  to  be  composed  of  aurifer- 
ous gravel  covered  by  volcanic  sand,  but  the  Forest  Hill  diggings  are  in  the  Blue 
lead  which  crosses  the  ridge  from  north  to  south.  These  (iiggings  are  500  feel 
below  the  summit  and  2,000  feet  above  the  level  of  the  river. 

The  Blue  Lead  at  Forest  Hill. — ^lu  the  Blue  lead  the  lowest  stratum 
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VMliiig  «D  fli8  dflMMd  nek  k  the  bloe  oeoMiit  pnmr,  from  5  to  20  feet  fai 
tkkknen;  above  tboft  it  m  led  cmrely  100  ft«t  tluck;  and  over  tibai  is  toI- 
■aad,  wUcih  ia  eovcmd  in  plaoea  by  *  atiatiini  of  traehydo  boolden  and 
The  blue  eeowaftia  balder  than  the  led  sfEveL  The  booldefs  and  pebUce 
ledgmvelaDeallcfqaaits;  Ihoaein  the  bfaieaie  quartz,  date,  and  green- 
Tb  nd  gnvd  1mm  anoolh  geld  in  coarae  pieeesi  most  of  them  wdghiny 
peanayweighia  or  mat^  and  aone  aa  modi  aa  seven  oonces,  and  900  fine. 
The  geld  in  the  bhe  ceaent  iaine»  flaky,  860  fine^  the  kigeat  piece  not  worth 
tkaa  75  eente.  The  dale4ied  leok  ia  aoft,  and  the  cola  ia  found  in  ita 
to  m  deptb  €£  km  feet  This  gold  is  coeiee,  and  ia  bbok  exteniaUy,  ao 
a  pmon  not  faaMliar  with  it  weold  not  anqpeot  ita  vmlne  on  looking  at  it» 
TIm  Bme  lead  eontaina  laige  quantities  of  anlpfaiiieti^  which  are  rich  iagoUL 
Tte  daina  at  Foieat  Hill  are  liO  feet  along  the  ade  of  the  hill  to  the  penon, 
~  in  ta»  the  nuddle  of  the  hill,  m  distance  vaiying  from  2,000  to  6,000 


OAMMUtm  WoMDnra  Tnatead  ef  weAing  the  claim  regolarly  from  end  to 
end,  tte  anwpaniea  generally  aooght  to  get  out  the  n^est  and  the  aoftest  dirt; 
and  ttey  rhenged  abont  fiem  place  to  pUee  nearly  eveiy  week,  so  the v  had  not 
■wknom  to  wedc  They  eoidd  not  idford  to  lajv  tiacka  down  to  haol  oat  their 
gsaeel;  mnyef  theirdrifiaeooUbeiisedforoiuy  abiief  period,  and  the  top 
caved  down  in  the  qiota  which  they  had  w<nkec^  endowng  good  ground^  the 
nuaiiiun  eC  which  camiot  now  be  ascertained  without  mwdk  eiroense.  '  Hie  New 
Jieflwy  daim  waa  the  moat  notnble  ezoepdon  to  this  mode  of  j^ocednre  in  the 


FimjBn  OF  Fdrbst  Bxum — J.  W.  Beamer,  saperintendent  of  that  oon^ai^, 
kef  die  opnion  that  Forest  Hill  ought  be  made  more  productive  than  ever  by 
rsnaiilidaliuft'  tiie  daims  and  working  them  ysfcematically  on  a  laige  scale. 
TWe  oQgkt  to  be  m  laige  tonnd  for  eadi^  half  a  mile,  00  feet  bdow  thelevd 
of  the  present  tonnels,  so  as,  to  be  certain  of  having  drainage  for  the  deepest 
gravel  that  could  be  found.  These  tunnels  should  be  made  for  the  purpose  of 
OBi^  mnles  to  haul  out  the  gravel  and  haul  in  the  cars.  There  should  be  larse 
aills  to  crush  the  cement;  ^e  snlphurets  should  be  saved  carefully,  and  all  the 
p^^  dirt  should  be  removed  so  that  a  place  should  not  be  left  until  everything 
cf  value  had  been  extracted. 

In  1859  Forest  Hill  shipped  $100,000  of  dust  monthly;  now  $25,000  or  $30,000. 
Foiest  Hill  is  one  of  very  few  places  where  the  pay  dirt  swells;  but  a  tunnel 
cut  in  the  blue  cement,  as  well  as  one  cut  in  the  slate,  will  soon  close  up  here 
by  the  swelling  of  the  earth  if  it  is  not  trimmed  irequenUy. 

Thx  Principal  Claims. — The  principal  claims  at  Forest  Hill  and  in  the 
vicinity  have  been  the  following: 

The  Dardanelleshasyielded  $2,000,000;  the  Jenny  Lindhasyielded$l,100,000; 
die  New  Jersey  has  yielded  $850,000 ;  the  Independence  has  yielded  $450,000 : 
the  Deidesheimer  has  yielded  $650,000 ;  the  Fast  and  Nortwood,  the  Boo^n  and 
fiea^y  and  the  Gore,  have  each  yielded  $250,000;  thp  Alabama  has  yielded 
$150,000. 

It  is  said  that  the  claims  within  rifle-shot  of  the  express  o£Bce  have  produced 
not  less  than  $10,000,000.  No  other  placer  district  in  the  State  can  show  a  yield 
eqoal  to  this,  and  yet  it  is  certain  that  a  lar^  prop(Hrtion  of  the  gold  has  been 
ImL  The  gmvel  or  cement  extracted  was  hard,  and  a  considerable  proportion 
of  it  was  carried  away  by  the  water  in  lumps  rich  in  gold.  Mr.  Beamer  says 
tliat  if  he  oonld  have  another  claim  like  the  New  Jersey  to  work,  with  a  cement 
wSlj  and  with  sufficient  means  to  cot  his  tunnels  and  drifts  in  the  most  economical 
manner^  he  could  obtain  $2,000,000  instead  of  $850,000  from  the  same  quantity 
of  dirt 

Cumfs  AT  Todd's  VALL£Y.~The  Golden  Calf  claim,  near  Todd's  valley; 
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below  Forest  Hill^  bas  1,000  feet  front  on  the  hillside  and  a  tnnnel  1,800  feet 
lon^.     It  has  never  been  worked  systematically,  and  has  not  paid. 

The  Big  Springs  «laiin,  with  975  feet  of  frontage,  is  being  opened,  and  mean- 
time a  10-stamp  cement  mill  built  to  work  it  is  standing  idle. 

Dakdaioslls. — ^The  Dardanells  Company  have  1,000  feet  front,  commenced 
work  in  1853,  and  have  been  at  work  ever  since— «t  first  drifting  and  now 
piping.  Tliey  have  taken  out  $2,000,000  from  the  bine  gravel,  which  is  soft 
there.  They  have  worked  out  400  feet  along  the  front,  have  run  tunnels  1,600 
or  1,800  feet,  and  have  drifted  out  much  ground.  They  can  hydraulic  away 
about  300  feet  along  the  face  of  their  claim,  but  beyond  that  the  hill  is  too 
deep  to  pay  for  piping.  At  one  time  the  company  employed  60  or  70  men,  now 
they  have  only  four  or  five,  but  these  with  pipes  do  more  than  twelve  times  the 
number  did  drifting.  The  company  own  a  ditch  which  is  10  miles  long,  cost 
$15,000,  and  supplies  300  inches  of  water  from  the  1st  December  till  the  Ist  of 
June. 

•  Oro,  Green  Spring  and  Uncle  Sam. — ^The  Oro,  1,000  feet,  has  jrielded 
$35,000,  but  is  now  in  litigation,  is  not  doing  anything  of  note,  and  never  was 
worked  with  much  system.     There  is  a  20-stamp  cement  mill  on  it,  now  idle. 

The  Green  Spring,  750  feet  long,  has  a  bed-rock  tunnel  reaching  to  the  pay 
dirt,  none  of  which  has  yet  been  worked.  The  tunnel  was  tommenced  in  1854,  by 
poor  men,  who  worked  a  portion  of  their  time  in  snrfEkce  placers  or  as  hired  laborers 
to  get  the  means  for  continuing  work  on  this  claim.  It  is  probable  that  the  front 
of  ihe  hill  will  be  piped  away  so  as  to  expose  the  cement,  which  can  then  be 
obtained,  at  little  cost,  for  crushing. 

•  The  Uncle  Sam  Company  have  100  feet  and  have  done  very  little.  Three 
men  are  engaged  in  tunnelling  and  washing. 

Hope  and  Hockland. — ^I'he  Hope  claim  is  500  feet  long  on  the  hillside,  has 
a  timnel  2,000  feet  long  in  bed  rock,  has  a  20-stamp  mill,  has  yielded  ^0,000, 
and  has  cost  $100,000.  The  mine  is  now  being  opened  with  the  exj^ectation  of 
crushing.     The  mill  was  kept  running  six  weeks  and  paid  well. 

The  Kockland,  Baltimore  and  Boston  claim  is  2,600  feet  long;  has  a  tunnel 
2,300  feet  long ;  has  cost  $100,000,  and  has  yielded  no  return  as  yet.  The 
tunnel  was  commenced  in  1854,  and  it  has  not  yet  reached  the  channel. 

Fast  and  Nortwood. — The  Fast  and  Nortwood  claim,  400  feet  long,  ha« 
been  worked  through  the  Baltimore  tunnel,  and  has  yielded  $250,000.  The 
company  run  their  dirt  in  drifts  on  four  difi^rent  levels,  and  must  load  it  four 
different  times  before  they  get  it  to  the  surface.  The  claipi,  in  consequence  of 
this  mode  of  working,  has  not  been  pr(»fitable  for  several  years,  but  the  cement 
is  rich,  paying  $5  to  the  carload,  or  about  $7  50  per  ton,  and  there  is  a  large 
quantity  of  it.     There  is  a  10-stamp  mill  to  crush  the  cement. 

Snyder. — ^The  Snyder  claim,  200  feet  long,  has  yiehled  $250,000.  This  was 
the  pioneer  claim  of  the  district,  the  blue  lead  having  been  discovered  here  in 
December,  1852,  by  Mr.  Snyder,  on  a  hillside  where  a  slide  occurred,  expomng 
the  rich  gravel  to  view.  A  little  basin  40  feet  in  diameter  at  the  slide  yielded 
$40,000.  When  work  was  stopped,  three  years  ago,  there  was  a  tunnel  1,800 
feet  long,  but  as  the  rock  swells  very  rapidly  it  is  now  entirely  closed  up.  There 
was  a  sti'etch  of  400  feet  in  the  tunnel  where  the  rock  swelled  so  rapidly  that 
as  much  rock  as  would  fill  the  tunnel  had  to  be  taken  out  in  each  period  of 
eight  months.  The  entire  yield  was  obtained  from  the  rod  gravel,  and  that  was 
worked  without  system. 

Independence. — ^The  Independence,  now  united  with  the  adjoining  New 
Jersey  claim,  had  a  tunnel  3,500  feet  long,  and  produced  $450,000  before  the 
consolidation.  It  was  worked  without  system.  One  spot  al)out  20  feet  square 
yielded  $10,000. 

New  Jersey. — The  New  Jersey  claim  is  650  feet  fi-ont  by  4,000  feet  deep, 


■dv  tibe  lover  pan  of  the  town  of  Fure^t  Hill.  Work  trae  conuaenc^cl  in 
LOgBst,  1S53,  OD  ihe  tunnel,  naA  nx  years  and  a  half  of  harA  work  pa£«4?tl  with 
B  cspcaii^uim  of  9^0,000  before  any  reuim  v^a  obtained.  When  the  tunnel 
rae  ia  1,600  feet,  an  incline  waa  ran  upn-anis  u>  the  red  gravel,  which  wa9  found 
1  be  rich,  utd  the  SSSO.OOO  were  taken  from  an  area  500  feet  lon^  by  400 
net  wide.  The  extraction  of  gravctl  was  continued  till  April,  lS6i,  when  dri^ 
peae  eemiBeoaed  to  open  new  groond.  The  ttuinel  was  started  in  1S53,  with  tha 
nnftiiftt  rrpnri  itinn  of  rcachiu^  pay  in  a  year;  but  as  the  work  ads'anccd  raura 
lovly  aad  co«t  far  more,  the  CMupany  had  to  run  in  debt,  and  when  they  reached 
be  pay  tbeir  debts  amuonte'l  to  839,000  or  more,  and  some  of  them  had  been 
"  1^  for  mcffe  4han  four  years.  The  creditors  numbered  8  or  10,  mostly 
I,  who  knew  nothing  of  the  New  Jersey  Company  save  that  they 
i  to  be  haid-workiog,  aobeT,  honest  men,  and  were  trying  to  develop  A 
aappoaed  to  bo  valuable.  There  was  no  long  personal  acquiunianco  Mid 
'ty.  The  debts  bore  three  per  cent,  interest  per  month.  The  meet 
__  8  period  for  the  company  was  after  they  be^n  to  wash.  A  dishoneel 
redilor  might  thea,  periiaps,  have  taken  the  tlmm,  or  at  least  have  caused  much 
ense  by  an  aUacliment  suit;  so  the  fact  af  the  ftoding  of  good  pav  was  kept 
eciet  as  possible  until  the  S30,0U0  had  been  taken  out,  and  then  all  were  paid 
It  oDoe.  This  syetom  of  giving  credits  was  general  in  the  mines  15  years 
I,  when  the  profits  rhaiged  wore  very  high,  when  largo  interest  was  allowed, 
■n  many  cslcnsivo  enlerprises  were  uiidertakon,  and  when  a  large  uniuher  of 
hese  e!iieq)ris<'S  met  with  magnificent  succt'ss,  i>l'  which  the  New  Jci'st'v  claim 
mple. 
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8avai«lisiiBaiafa>Tabeeo  fixntdinthn  daim  numv  with  fii«  dates  ktetit 
urtbveit  and  sonthcut,  all  fmOA  to  one  atuOv,  «boiit  S0  iM  UMrti  M 
IM  «)dft,:iritkridM  of  rook  wrai  feet  hurlilietwwotliHa.    Tbt  d 
MiAade  of  the  £nd«  seenM  to  be  tamnb  tl 
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b  no  water  for  waahing  trora  the  nuddle  of  Joly  till  the  middle  of  November, 
lad  meantime  the  dirt  extracted  ia  thrown  into  a  pit  large  enoagh  to  hold  8,000 
taaa,  where  water  is  thrown  <m  it  occasionally  so  as  to  soften  tbe  cement  and 
•bo  to  attadi  tbe  mass  together  and  prevent  it  from  sliding  down  hill  when  the 
nins  come.  In  busy  times  tbe  New  Jersey  Cwnpany  employs  60  or  70  men, 
^le  annual  expenses  are  (60,000  or  970,000,  and  the  profit  oue-balf  of  the  yield. 

Tbo  dirt  is  faanled  out  in  oais  four  feet  and  nine  inches  long,  28  inohes 
wide,  and  15  inuhce  deep.  The  weight  of  an  ordinaiy  car-load  is  1,600  poundB. 
A  steady  stream  of  water  nms  out  from  the  ttmnel  and  is  caught  in  wooden  reeer- 
ToiiB,  20  feet  square  and  eight  feet  deep,  to  be  used  for  vashjng.  The  elnioe  is 
Ulf  a  mile  long,  and  the  grade  is  in  one  part  18  inches  and  in  another  23  inohea 
to  12  feet.  The  steepness  of  the  cafion  renders  it  necessary  to  have  a  steep 
sluice.  Slat  riffles  made  of  five  strips  of  board  an  inch  thick,  two  inohes  wide 
ud  six  feet  long,  with  strips  of  the  same  thickness  set  between  at  the  ends  and 
tbe  middle  and  bolted  thiongh,  are  used.  The  top  of  each  strip  ia  shod  with 
1  atrip  of  iron  an  inch  and  a  naJf  wide  and  a  quarter  of  an  inch  thick,  screwed 
00  and  countersunk. 

JsKNT  hiSD. — The  Jenny  Lind,  450  feet  on  the  hill^de,  had  a  tunnel  2,800 
feet  long,  which  ia  now  probably  closed  np,  at  least  in  places,  «nce  no  work  baa 
beoi  done  tor  three  years.  The  yield,  almort  exclusively  from  the  red  gravel, 
WW  81,100,000,  and  there  is  a  large  amount  of  ground  still  unworked.  In  this 
zhata  were  found  many  rich  quartz  boulders.  The  yield  of  $1,100,000  was 
»btiuned  by  the  company  from  the  first  washing,  leaving  to  others  who  rewaahed 
(be  dirt  a  veiy  luge  sum  in  addition. 

.  GoKB,  Mainb,  add  Rouge. — The  G<ne  claim,  100  feet  wide  in  front  on  the 
hiUside  and  twice  as  wide  farther  bock,  took  out  1250,000  &om  a  tunnel  1,800 
bet  long.  No  work  has  been  done  for  fonr  or  five  years.  Bich  quarta  bonldei's 
were  toond  in  this  claim  also. 


96  EES0UBCE8  OF  STATES  AND  TBRRITORIES 

The  Maine  clahn,  200  feet  front,  had  a  tunnel  1,200  feet  long,  and  took  out 
$250,000.    No  work  has  been  done  for  four  years. 

The  Rough  and  Beady  has  1,200  feet  front,  had  a  tunnel  1,200  feet  Im^, 
took  out  $250,000,  and  has  done  no  work  for  three  years. 

Deidesheimeb  Aim  Othebs. — ^The  Deideshehner  has  400  feet  front,  had  a 
tunnel  1,800  feet  long,  took  out  $650,000,  obtained  much  from  quartz  boulders, 
and  has  done  nothing  for  three  years. 

The  India  Rubber  has  250  feet  front,  had  a  tunnel  1,200  feet  long,  pioduoed 
$50,000,  and  has  done  no  work  for  three  years. 

The  Alabama  has  a  frontage  of  300  feet,  had  a  tunnel  1,200  feet  long,  took 
$150,000,  and  has  done  nothing  in  the  last  three  years.    * 

The  Eagle  has  200  feet  front,  had  a  tunnel  800  feet  long,  expended  $40,000 
or  $50,000,  and  took  out  $15,000. 

The  Moss  has  900  feet  front  and  a  tunnel  1,000  feet  long,  but  fcHUid  no 
0avel^  though  it  is  generally  supposed  that  there  is  rich  gravel  in-  the  claim. 
Quartz  was  found  in  the  tunnel,  and  a  lO^stamp  mill  was  erected  to  work  itc 
but  it  did  not  pay.  This  is  the  last  claim  to  the  eastward  in  the  Forest  ffill 
district. 

An  unrepealed  provision  in  the  miners'  r^uladons  of  the  district  requiree  one 
day's  work  every  month  from  December  tiU  June  to  hold  the  claims,  but  so 
much  work  has  been  done  that  nobody  seems  to  think  of  forfeiture  under  the 
letter  of  the  regulations. 

MiCHiOAif  BLTTFF.--Michigan  Bluff,  sev^i  miles  from  Fcnrest  Hill,  on  the 
same  divide,  and  29  miles  from  Auburn,  saw  its  best  days  between  1853  and 
1858,  when  it  shipped  $100,000  per  month }  and  now  it  does  not  ship  more  than 
$25,000.  The  claims  were  worked  first  by  drifting  and  then  by  the  hydranlio 
process,  and  for  a  time  this  was  one  of  the  principal  hydraulic  camps  in  the  State. 

The  pay  stratum  is  remarkable  on  account  of  containing  ninety-five  per  cent, 
of  quartz  boulders,  pebbles,  and  sand,  and  not  more  than  five  per  cent,  of  clay. 
Some  of  the  boulders  weigh  twenty  tons,  and  half  the  weight  of  the  boulders  is 
in  those  that  weigh  over  a  quarter  of  a  ton  each.  This  quiurtz  is  very  white, 
and  immense  piles  of  the  boulders — probably  hundreds  of  thousands  of  tons-~ 
are  piled  over  the  many  acres  that  have  been  washed  off.  The  deepest  claim  is 
80  feet  deep,  and  probably  all  the  ground  washed  off  averaged  40  feet,  of  which 
a^  least  five  feet  were  in  boulders  that  are  larger  than  a  man's  head,  and  that 
now  lie  on  the  ground. 

The  only  claim  now  at  work  on  a  large  scale  at  Michigan  Bluff  is  the  North 
American,  and  there  is  little  expectation  of  extensive  work  in  any  other  claim 
for  some  years.  There  are  places  that  would  pay  if  water  could  be  obtained 
conveniently,  and  there  is  much  ground  known  to  be  rich,  but  it  would  not  pay 
at  present. 

The  price  of  water  in  1859  was  37}  cents  per  inch,  and  it  was  reduced  suc- 
cessively to  30,  25,  and  20  cents ;  in  1865,  to  17},  and  in  1866,  to  15  cents  per 
inch. 

The  original  size  of  the  claims  was  100  feet  square  to  the  man. 

Tail  Sluices. — ^There  are  four  tail  sluices,  making  a  quarter  of  a  mile  alto- 
gether, in  Stickness's  Gulch,  below  Michigan  Bluff.  The  sluice  is  four  feet 
wide,  three  deep,  with  vertical  sides,  and  a  grade  of  14  inches  to  the  sluice- 
box.  Part  is  paved  with  wooden  blocks  and  part  with  boulders.  From  1860 
to  1863  the  tail  sluice  paid  very  well,  as  four  or  five  companies  tidied  into  it, 
but  now  there  is  only  one. 

North  American. — ^The  North  American  claim,  as  originally  located,  was 
600  feet  long  and  400  feet  wide ;  but  much  additional  ground  has  been  pur- 
chased, and  naif  of  the  original  area  is  worked  out.  Sluicing  and  drifting  were 
commenced  in  1854  in  front,  where  the  claim  was  shallow  -,  and  in  1858,  when 
deeper  gravel  had  been  reached,  piping  began.    In  1860  a  bed-rock  tunnel 
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1,400  feet  long — ^in  one  place  150  feet  under  tlio  surface  of  the  rim  roi'k— oon- 
itnicced  at  a  eosn  of  810,000,  wai»  tirst  useil  for  wosliing.  Tlio  ^r:ulo  is  l:> 
ndies  to  12  feet,  but  eight  im-hes  is  considered  preferable.  The  sliiiiv  in  thr  luii- 
Qel  is  two  feet  ^ide  ut  the  bottom,  32  inches  wide  at  the  top,  and  two  foot  deep. 
The  flaring  are  better  tlian  vertical  sides  for  tho  passiu^o  of  hirti^o  l>onlders  iwo 
or  three  feet  through,  though  anything  over  liiO  pounds  injures  tho  t^luice. 
Nearly  all  the  gold  is  caught  within  200  fei't  at  the  head  of  the  slnitus  wlifii* 
the  bottom  18  covered  with  slat  frames  six  feet  long  and  one  fnot  wide,  witli 
fotu"  frames  to  one  sluice-lKix.  The  slat^  are  hoards  an  int-h  thick,  **sh(Kr' 
inth  iron  strains  three-quartei-s  of  an  inch  thick  and  an  inch  and  a  half  wide. 
All  the  sluioe-boxes  Mow  the  lii*st  200  feet  are  paved  with  fir  blocks  eight  inches 
thick.  The  firet  hundred  feet  of  the  sluice  are  cleaned  up  every  evenhig,  and 
ihe  second  hundred  twice  a  week.  This  cleaning  up  keeps  the  rilHes  in  good 
order,  and  requires  half  or  three-quarters  of  an  hour.  Then>  an)  2,^i00  feet  of 
ll-inch  pipe  and  150  of  7-iuch  pipe  in  use  in  the  clahn.  The  total  vie  id  has 
been  8300,000. 

NiTRO-GLYCEKiNE. — ^Thc  nunilwr  of  men  now  employed  is  15;  last  year  it 
it  was  28.  One  of  the  chief  ditliculcies  in  this  claim  is  the  ivmoval.  of  the 
uf  the  stratum  of  pipe-clay  which  rests  on  the  pay  gravel  anil  must  1h$  carried 
off  in  the  sluice.  It  is  too  hanl  to  be  piped  away,  so  it  must  be  blasted  int(»* 
snail  pieces.  Previous  to  this  year  powder  was  used,  but  now  Mr.  SSwenson, 
one  of  the  partners  of  this  claim,  and  the  pioneer  manufacturer  of  niti*o-glycerine 
in  California,  supplies  that  liuid,  which  is  so  much  better  than  gunjHtwder  that 
15  men  d<»  more  in  18t>7  than  28  did  in  18GG.  The  nitro-glycerine  shatters 
the  pipe-clay  into  a  multitude  of  little  pieces,  whereas  powder  brnke  it  into  a 
few  large  ones ;  so,  after  a  powder  blast,  the  miners  had  to  reduce  the  large 
lamps  with  gads,  for  which  there  is  now  little  use.  It  costs  alxmt  $2  per  pound, 
and  is  prefen'od  by  the  miners  after  they  once  become  accustomed  to  it.  -No 
aaident  has  happened  with  it  on  this  claim,  all  hough  sometimes  two  or  three 
'lozf.'u  blasts  are  ^et  off  in  a  day.  The  smoke  I'rom  it  dis^ippears  sooner  ihuii 
that  from  ])owder,  but  it  is  inoi-e  injin-ious. 

Alnnit  400  inches  of  water  are  ui^t'd  in  the  North  American  claiiii  for  four  or 
five  days  in  the  week. 

Bath  l)i.STiii("r. — The  following  claims  are  in  the  Bath  dislriet,  ailjoining  the 
Forest  Hill  district : 

111  till*  San  Fniiicisco  claim  no  work  has  been  done  for  a  long  time. 

The  Oro  claim  n<'V<'r  yielded  uiueh,  and  is  <h/nig  n()thing  ni>w. 

llio  Kip  claim,  4-30  lW*t  front,  has  a  tunnel  450  feet  long  in  the  bed  rock. 
From  this  tunnel  a  shaft  lias  been  raise<l  to  the  Panigon  sh<'et,  which  was  wi>rked 
from  1S52  to  IJ^.IS.  Tlie  company  are  preparing  to  pijK;  away  the  front  t»f  the 
fI;Lim,  unci  they  iiitcjid  to  erect  a  mill  next  year.  Work  is  continue<l  meanum<? 
'•n  the  tunnel. 

Tlie(ioMen  Oato  (.'ompjiny  have  ISO  f(*<*t  front,  and  own  half  of  a  joint  tunnel, 
4(>0  fr.'t  I«»iiir,  on  ihe  binindarv  line  of  the  Itonirh  iUtld  (.\>nii»anv.  'I'hev  an* 
iru  iiow  working  ilie  )»liie  irra,v»'l,  and  getting  $5  per  ton  from  it,  but  they  niteiid 
rr»  W'irk  rhe  Tarai^'on  >heet.  Tliry  have  a  flve-st;imp  mill,  driven  l>y  a  hiirdy- 
LHirdy  v.l.t-el. 

The  U'lnirh  Oold  Company  have  a  frontage  t»f  <mly  a  few  f<M't,  ImU  the  claim 
2TOWS  wider  as  it  cofS  back  into  the  hill,  and  400  feet  back  it  is  200  ivv.i  wi<le. 
FhtTe  is  a  tumn'l  l.**00  icet  long,  150  feet  und<*r  tin;  I'arairon  sheet,  which  is 
now  iM-inir  w«n'keil:  b^ir  iln*  tnnin.'l  was  h>cated  for  the  jmuimiso  of  working  the 
Mm-  L'^rav  I.  'i'iiere  is  a  lO-stai;ip  mill,  which  was  erecit-d  in  lhO»>,  ami  i^  now 
mnnirtL''  ^*'•adi]y. 

Paka'JO.n'.— The  Parai'<.:i  cJnim  lias  a  front  of  250  feet,  extends  a  mile  and  a 
bait  thr.jnirh  the  hill,  and  is  40U  fecL  wide  at  tho  back.     The  pay  stratnm  now 
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worked  is  a  deposit  of  nisty  gray  CTavel,  four  feet  deep,  resting  on  the  blue  gravel 
100  feet  deep,  and  covered  by  volcanic  sand.  Tlie  blue  gravel  immediately  on 
the  bed  rock,  as  well  as  for  100  feet  above,  contains  some  gold,  but  not  enough 
to  offer  mucb  profit.  The  gray  gravel  contains  $10  per  ton,  the  gold  being 
coarse,  some  of  the  pieces  weighing  two  or  three  ounces,  and  others  containing 
quartz  attached. 

Work  was  commenced  on  the  claim  in  1852,  and  the  gravel  was  sluiced  for 
10  years.  It  was  so  tough,  however,  that  it  had  to  be  washed  repeatedly,  and 
after  all  much  of  the  clay  escaped  undissolved.  At  the  first  washing  the  yield 
was  about  $1  per  ton,  and  the  second,  third,  and  fourth  washings,  made  at 
intervals  of  a  year,  yielded  each  $2  per  ton,  and  $1  per  ton  for  the  fifth,  sixth, 
and  seventh  washings.  Freezing  and  thawing  slaked  the  cement  more  rapidly 
than  did  sun  or  rain.  In  1864  a  20-stamp  mill  was  built,  and  then  the  claim  first 
began  to  prove  its  high  value.  The  yield  of  the  claim  was  $100,000  in  1866, 
ha&  of  it  profit.  The  3deld  per  ton  in  the  mill  is  no  more  than  it  was  in  the 
sluice,  but  the  dirt  is  now  not  so- rich  as  it  was  before. 

The  gray  gravel,  or  ^^  sheet,"  as  it  is  called,  has  all  been  taken  out  for  1,600 
feet  front.  The  tunnel  is  in  the  middle  of  the  claim  in  the  blue  gravel,  20 
feet  below  the  sheet.  The  pay  dirt  is  breasted  out  on  drifts,  which  run  entirely 
across  the  claim,  so  that  there  are  400  feet  of  breast  for  the  men  to  work  at. 
The  gravel  becomes  softer  when  exposed  to  the  air,  so  the  large  breast  gives 
the  benefit  of  exposure,  as  well  as  of  abundant  room.  At  intervals  of  30  feet 
a  chute  is  made  from  the  sheet  down  to  the  tunnel,  for  the  purpose  of  throwing 
down  the  gravel ;  few  timbers  are  used^  and  the  roof  falls  down  upon  the  blue 
gravel,  close  upon  the  heels  of  the  miners.  Two  men  are  constantly  employed 
repairing  the  tunnel,  which  would  close  up  in  a  month,  if  neglected.  The  blue 
gravel  swells  very  much  in  one  stretch  of  150  feet. 

There^  is  enough  dirt  in  sight  for  four  years'  work.  All  the  dirt  is  picked 
down. 

Tho  mill  crushes  200  tons  a  week,  and  the  expenses  are  $1,000  per  week. 
Fifty  men  are  employed :  32  miners;  four  carmen  in  the  tunnel;  two  carmen  out- 
side; two  tunnel  menders;  four  feeders,  and  six  others  in  and  about  the  mill. 
Two  men  feed  the  20  stamps,  and  two  others  pick  out  the  large  stones  j&om  the 
gravel. 

The  stamps  weigh  700  pounds,  have  75  drops  per  minute,  and  13  inches  fall. 

The  screen  is  punched  with  holes  a  sixteenth  of  an  inch  in  diameter,  but  they 
soon  wear  larger. 

Two  tons  of  gravel  arc  fed  per  hour  to  each  five-stamp  battery,  and  three  inches 
of  water  run  steadily  into  each  mortar. 

A  quarter  of  a  pound  of  quicksilver  is  put  in  every  morning,  and  as  much  more 
every  evening  into  each  battery. 

A  flask  of  quicksilver  is  bought  once  in  four  months,  implying  the  loss  of  75 
pounds  in  that  period,  or  half  a  pound  per  day  on  an  average,  or  one-quarter  of  all 
that  is  used.     The  retorting  is  done  carefully,  so  the  loss  is  in  the  sluice. 

Below  the  mortars  are  Jenny  Lind  riflBies,  and  below  those  hurdy-gurdy  riffles. 
It  is  said  the  claim  was  sold  in  August,  1807,  for  $150,000. 

Other  Bath  Claims. — The  Greek  claim,  160  feet  £ront,  has  lately  been 
bought  by  the  Paragon  Company  for  $9,650.  This  claim  paid  well  in  front,  but 
was  not  worked  well;  the  tunnel  closed  up;  the  owners  quafrelled,  and  then  they 
sold  out. 

The  New  York  claim,  200  feet  front,  has  a  sheet  like  that  of  the  Paragon, 
save  that  it  is  on  the  bed  rock.  A  tunnel  was  cut  1,800  feet  long  in  the  bed 
rock,  at  an  expense  of  $15,000,'  but  bad  air  proved  very  troublesome;  the  work 
was  stopped  before  pay  was  reached ;  the  tunnel  closed  up,  and  nothing  has 
been  done  for  three  years. 
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Tbe  Sebastopol  CkHnpany  baa  a  ficont  of  1,000  feet,  cut  a  tanncl  800  feet  iu 
roT  hard  nxk,  fonnd  no  pay,  and  stopped  work  in  1866,  after  spending  820,000. 

DAJfASCUS^-^Damascos,  twelve  miles  northeast  of  Forrest  UiU,  on  the  same 
Bride,  but  on  its  north  side,  has  the  same  slate  bed  rock,  and  a  similar  bed  of 
due  eement,  thongh  there  is  no  overlying  red  gravel. 

Th«  Damascus  Company  has  a  claim  500  feet  in  fix>nt,  and  3,000  long,  nmninff 
■to  the  hilL  The  bine  cement  is  four  feet  thick,  lies  immediately  on  a  soft 
aCxwe  alale-bed  rock,  soft  enoogh  to  pick,  and  is  covered  by  600  feet  of  volcanic 
and;  at  least  it  is  supposed  to  be  sand,  thyngh  no  caiefiil  examination  has  been 
■ade  of  it.  The  richest  part  of  the  cement  is  within  15  inches  of  the  bottom, 
Imt  the  largest  noggets  of  gold  are  found  in  the  bed  rock.  The  gold  is  mostly 
Boaise,  in  lon^  naziow  pieces,  and  those  fonnd  in  the  bed  rock,  like  those  found 
It  Foiest  Hili,  are  frequently  quite  black. 

The  daim  is  opened  by  a  tunnel,  450  feet  long,  of  which  distance  200  feet 
rare  passed  before  the  rim  had  been  pierced. 

The  timnel  runs  nearly  south-sontneast,  about  the  middle  of  the  claim,  and 
ippaiently  in  the  middle  of  what  was  the  cliannel  of  the  ancient  stream.  The 
present  supply  of  cement  is  obtained  northea^it  of  the  tunnel,  and  the  breast  is 
iboot  200  feet,  extending  nearly  half  way  across  the  claim.  A  pillar  20  feet 
iide  is  left  standing  alongside  of  the  tnnuel  to  ptotect  it.  A  rail  truck  is  kept 
aknff  the  face  of  the  breast,  and  after  20  feet  have  been  breasted  out,  the  iTack 
n  rehid  for  convenience  of  loading.  The  tunnel  is  eight  feet  below  the  bed  of 
the  channel,  and  the  load  in  the  breast  car  is  dumped  into  the  tunnel  car. 

There  are  manv  huge  quartz  boulders,  some  of  them  weighing  a  ton  each  b 
flie  cement,  and  tliese  are  thrown  back  to  support  the  proof,  which  never  cracks. 
A  post  six  feet  high,  with  a  cap  30  inches  long,  is  set  up  in  each  square  of  30  feet 
at  the  breast,  but  so  far  there  has  been  no  trouble  with  the  roof. 

There  is  a  10-stamp  mill,  driven  by  steam,  but  it  runs  only  in  day-time  for  lack 
of  water  to  run  loii£r«?r.  The  company  intend  to  make  a  ditch,  si>  that  the  mill 
can  run  day  and  night.  Twenty-five  tons  of  cement  arc  crushed  every  day,  and 
the  average  yield  so  far  has  been  S3  35  to  a  car  load  of  1,700  pounds,  or  S3  94 
per  ton.  The  bed  rock,  of  which  15  inches  are  dug  up,  is  not  cnisheil,  but  is 
aimply  washed  iu  the  Bluice. 

The  stamj)s  weigh  G50  poimds  each,  make  70  to  SO  blows  per  minute,  and 
drop  from  9  to  11  inches.  When  the  slioes  and  dies  are  new  the  drop  is  9  inches, 
and  the  ntmiber  of  blows  80,  and  when  the  drop  is  11  inches  the  number  of 
blows  is  70.  % 

Three  inches  of  water  are  turned  into  each  mortar,  and  three  inches  more  are 
turned  into  the  sluice  below. 

The  cost  of  the  mill,  including  the  engine,  was  $12,000,  and  the  expenses  daily 
are  the  following,  viz :  a  cord  of  wood,  §3  j  an  engineer,  S4 ;  a  blacksmith,  83 ; 
a  feeder,  83  j  six  miners,  83  each.  Five  men  breast  out  live  tons  jMjr  day  to  a 
loan,  and  one  carman  takesrout  the  cement.  The  engine  is  of  Ibrty-horse  jwwer. 
Two  candles  are  bimied  per  day  to  the  breaster. 

The  mill  was  built  lK?foro  the  mine  was  properly  opened. 

The  bed  rock  does  not  swell.  The  l>ed  ruck  is  full  of  vertical  qiuuiz-veins 
averaging  a  few  inches  iu  thickness,  nmninff  south-southwest  and  north-north- 
east. These  seams  appear  to  fonn  in  places  lialf  of  the  bed  rock ;  some  of  thom 
are  a  foot  thick,  and  some  as  thin  us  pa])er.  The  same  quartz  veins,  but  mora 
strongly  marked,  are  found  in  a  second  tunnel,  which  is  65  feet  lower  and  350 
feet  long. 

MouxTArx  Gate. — The  Mountain  Gate  claim,  adjoining  the  Dama«;us  on 
the  west,  has  2,000  feet  front,  and  the  timnel  ruiis  m  4,000  feet.  Tlie  bed  rock 
is  35  feet  higher  than  in  the  Damascus,  it  swells,  there  is  less  quartz  in  the 
l»ed  rock,. and  some  of  the  gravel  is  softer;  but  other\i*ifee  there  is  much  sim- 
ilarity in  the  two  claims.     The  ttmnel  was  started  40  feet  beh)W  the  top  of  the 
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rim  rock,  wliich  was  paBsed  in  ()00  fcot,  and  then  the  tunnel  was  extended  3,500 
feet,  running  nearly  level,  and  the  company  are  now  troubled  so  much  by  water 
that  they  have  started  another  tunnel  65  feet  deeper,  and  it  is  in  1,500  feot.  The 
tunnel  is  about  200  feet  from  the  Damascus  line,  and  they  have  worked  200  feet 
on  each  side  of  the  tunnel.  They  breast  out  on  the  same  system  as  that  used  in 
the  Damascus.  ^ 

They  have  no  mill,  and  when  they  come  to  cement  too  hard  to  wash,  they 
usually  leave  it  behind  and  virtually  throw  it  away.  Some  of  it,  however,  is  so 
rich  that  it  pays  to  crush  iiith  a  hand  mortar.  The  softer  cement  is  washed  three 
or  four  times,  at  intervals  of  six  or  Sight  months.  Three-fourths  of  the  total 
yield  is  obtained  at  the  first  washing,  and  three-fourths  of  the  further  yield  at  the 
second.     The  sluice  is  200  foet  long. 

There  are  16  partners,  all  of  whom  work  in  the  claim,  and  they  seldom  hire 
anybody.  Rumor  says  the  present  yield  is  $12  per  day  to  the  man,  though 
the  work  done  is  much  less  than  the  amount  required  from  hired  men.  The 
claim  has  been  worked  for  12  years,  and  has  produced  altogether  $370,000.  They 
have  enough  water  from  their  own  claim  to  wash  all  their  dirt. 

The  bed  rock  rises  150  feet  near  the  western  line  of  the  Mountain*  Gate,  and 
at  the  eastern  lino  of  the  Damascus,  so  those  two  companies  take  the  whole  chan- 
nel there. 

Iowa  Hill. — ^At  Iowa  Hill  the  blue  cement  lies  on  the  bed  rock,  or  lay  before 
it  was  mined  out,  12  or  18  feet  deep.  The  cement  was  so  soft  that  it  could  be 
picked  out,  and  so  hard  that  it  could  be  washed  once  a  year  for  seven  years  with- 
out being  entirely  disintegrated.  Much  of  the  cement  was  so  .rich  that  it  was 
pounded  up  in  a  mortar  weighing  250  pounds,  and  measuring  16  inches  across 
thoibowl.  The  pestle  weighed  70  or  80  pounds,  was  attached  to  a  spring  pole, 
and  was  worked  by  two  men,  who  could  thus  pound  up  two  tons  or  two  tons  and 
a  half  in  a  da3\ 

Over  tlio  blue  cement  was  a  layer  of  sand  from  one  foot  to  four  feet  in  thick- 
ness. Upon  that  rested  a  stratum  of  rich  brownish  gravel  six  or  eight  feet 
thick.  Over  this  came  140  feet  of  poor  brown  gravel,  with  layers  of  sand  in  it, 
and  usually  there  was  a  very  rich  stratum  of  gravel  just  over  the  sand.  Above 
the  brown  gravel  was  loam  20  or  30  feet  deep. 

A  few  claims  on  this  Blue  lead  were  extremely  profitable.  The  Jamison,  the 
pioneer  claim,  ^-ielded  8500,000 ;  the  North  Star,  $400,000 ;  the  Sailor  Union, 
$300,000;  the'lowa  Hill,  $250,000;  and  the  Dutch,  $250,000 ;  but  three  dozen 
large  tunnels  were  nm  and  not  one-third  of  them  paid  expenses.  If  the  loss 
were  balanced  against  the  profit,  the  Iowa  Hill  district  would  not  show  much 
net  gain. 

^  The  town  stands  on  the  summit  of  a  ridge  200  feet  high  and  a  furlong  wide, 
and  the  blue  cement  of  the  channel  which  passes  under  tho  town  has  aU  been 
drifted  out,  and  the  hydraulic  ])ipe  is  now  at  work  on  both  sides,  so  that  the 
town  site  will  itself  bo  washed  away  in  a  few  years. 

The  richest  spot  ever  found  in  tho  neighborhood  of  Iowa  Hill  was  in  tho  brown 
gravel,  from  which  two  men  took  out  $30,000  in  one  day. 

East  of  Iowa  Hill  is  Indian  cajion,  reputed  to  have  been  tho  richest  canon 
ever  found  in  California.  ' 

Wisconsin  Hill. — ^Wisconsin  Hill  is  on  the  same  divide  with  Iowa  Hill,  but 

18  two  miles  distaut  in  a  southeast  direction,  and  the  two  places  are  separated  by 

a  ravine.     The  chapnel  is  the  same  as  at  Iowa  Hill,  but  not  so  rich. 

\     The  Oriental  cement  mill  at  Wisconsin  Hill  was  built  in  1866  and  has  20 

Btaiips,  but  it  does  not  pay,  as  the  cement  yields  only  80  cents  to  the  ton. 

Fortunately,  the  surface  lias  been  stripped,  so  tho  cement  lies  bare  and  can  be 

obtained  at  little  expense. 

IloACH  Hill. — Roach  Hill,  one  mile  east  of  Iowa  Hill,  has  had  some  go(kl 
claimfl. 
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HonaDa  Flat,  balf  a  mile  cast  of  Roach  Hill,  lias  .ilso  paid  well  in  pLiccs. 
The  channel  at  these  two  camps  rnns  with  the  divide. 

Pleasant  Flat,  a  quarter  of  a  mile  further  up,  has  a  chainiol 'running'  acrosd. 

MoRXTNG  Star. — Three  himdred  yards  south  of  Ii>\va  HiM,  Wyond  Indian 
caffon,  is  Picavune  divide,  thn^uirh  which  nms  the  lUuo  lead,  on  fihlch  is  hx^atod 
the  Morning  Star  claim,  which  has  1,200  feet  front,  and  extends  4,000  feet  to 
the  middle  of  the  ridge.  The  channel  here  appears  to  have  boen'l»^fi«sr  200  feet 
wide.  The  Morning  Star  timnel  was  commenceil  in  185C,  and  no  iviV  of  any 
note  was  obtained  until  1865,  hy  which  time  a  distance  of  l.SOO  feci  had  been 
mn  and  $45,000  had  been  expi»nded.  After  reacliing  tlie  ooment  it  was  foimd 
that  the  tunnel  was  30  feet  too  hiijh,  and  nt>\v  the  dirt  lias  to  be  htustod  anii  the 
irater  pumped  by  hand  to  the  level  of  the  tunnel.  The  IkhI  nx^k  swells,  j>nd 
Mmetimes  the  track  is  raised  six  inches  in  a  night.  The  cement  varies  in  thi^kV 
ncss  from  six  inches  to  six  feet,  and  yields  S3  per  ton.  The  mill  has  six  stamps^ 
goes  by  steam,  and  crushes  40  tons  in  24  hours.  From  June  to  DecemlnT,  there 
is  but  half  the  needeil  supply  of  water,  and  the  mill  runs  only  in  the  day-time. 
Twenty-four  men  are  employed. 

Bird  Flat  a:xd  Lebaxox. — Tliree-quarters  of  a  mile  above  the  Morning 
Star  claim,  on  the  Picayune  divide,  the  Iowa  Hill  and  Bird  Flat  Company  have 
been  running  a  tunnel  since  1854,  havegtme  in  1,100  feet,  have  p|H»nt  $50,000, 
and  have  obtained  no  return  as  yet. 

The  Lebanon  Company,  at  Prospect  Hill,  have  a  claim  which  adjoins  the  Morn- 
ing Star  on  the  back.  They  have  lKH?n  at  work  13  years,  spent  SI 00,000,  and 
cat  a  tunnel  1,500  feet,  and  in  1866  theystmck  into  pay  and  ere<*ted  a  10-stamp 
mill,  which  is  driven  by  a  hurdy-gurdy  wheel.     This  tunnel  is  not  low  enough. 

Gold  Run. — On  the  Railroad  divicle,  between  Bear  river  and  the  North  fork 
of  the  American,  the  Blue  lca<l  appears  at  Dutch  Flat,  Gold  Run,  and  Indiana 
Hill.  The  width  of  the  lead  hero  is  nearly  half  a  mile,  and  thero  are  200  or 
300  feet  of  pay  p:avel,  with  no  overlying  banen  stratum.  SquiiWs  canon, 
which  empties  into  Boar  river,  sc»parates  Dutcli  Flat  from  Gold  Run.  Tho 
latter  did  not  obtain  a  large  supply  of  water  until  lately,  and  tlierctore  its  best 
claims  have  not  been  exhausteil,  and  it  is  the  most  prosperous  hydraulic  camp  in 
California.  Nine  thousand  inches  of  water  are  used  hero,  requirinir  a  i>aynient 
uf  $1 ,000  a  day  or  more  in  gold.  The  gravel  is  peculiarly  soft  and  there  is  gient 
depth,  so  that  high  })Ower  is  obtained,  and  more  dirt  is  washed  in  ])roportion  to 
the  fpiantity  of  wat(T  used  than  in  any  other  large  hydraulic  district. 

Gkavel  at  Gold  Rux. — The  be<i  (►f  auriferous  gravel  at  Gold  Run  is  about 
3o0  feet  d(*ep,  of  which  only  about  150  feet  have  been  wtuked  so  far.  ^''he 
sluii^es  are  therefore  200  feet  above  the  bed  rock.  A  shaft  was  sunk  li^5  foot 
deep  in  Potato  ravine  to  the  bed  r<»ck,  and  the  bottom  of  that  ravine  is  below 
the  level  of  most  of  the  sluices.  It  is  to  be  presumed  that  the  bed  rock  in  that 
shaft  is  no  lower  than  elsewhere  in  the  channel.  l*ay  gravel  was  found  all  th(^ 
way  down,  and  it  was  soft  until  \\'ithin  six  or  eight  feet  of  the  bottom.  This 
va.st  l>ed  of  gi*avel  two  miles  long,  half  a  mile  wide,  and  250  feet  deep,  cannot 
1m»  washed  away  for  many  yeai*s. 

Outlet. — Although  the  canon  of  the  north  fork  of  the  American  river  is  at 
least  2,500  feet  deep,  j'et  it  is  two  miles  distant  from  (Jold  Rim,  and  the  tailings 
must  run  into  Canon  creek,  which  near  the  claims  is  onlv  150  or  175  feet  behiw 
their  level.^.  Several  claims  have  been  compelled  to  stop  work  because  they  no 
longer  have  any  outlet. 

An  outlet  must  be  obtained  200  feet  deeper  than  Canon  creek,  and  it  must 
be  had  without  waiting  for  the  gradual  washing  out  of  the  Blue  Lead  chaniud 
from  the  canon  of  the  north  fork  of  the  American  river.  That  outlet  will  be 
tlu-ough  a  tunnel  about  a  mile  long,  and  from  this  tunnel  shafts  will  i*un  up  to 
the  various  claims.  It  will  be  veiy  costly^  but  on  the  other  hand  it  will  yield 
an  immense  return. 


•  • 
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Facilities  ron  rfwxG. — There  is  no  prettier  hydraulic  washing  than  that 
at  Gold  Run.  Tlie'^tavel  is  very  soft,  it  is  deep,  water  is  abundant  with  a  high 
prcssnre,  the  clpSptfinre  large,  and  there  is  no  8ui)erincumbent  layer  of  barren 
matter.  In  jjtiyp^ion  to  the  amount  of  work  done  fe^oT  men  are  emplo^'cd  at 
Gold  Run  tb'hjl  h*  any  other  camp  in  the  State.  At  Smartsville  much  time  is 
spent  in  bli^tftag ;  at  La  Porte,  in  pnddliug ;  at  Dutch  Flat,  in  attending  to 
large  bottjttsrs ;  but  none  here.  Two  men  are  sufficient  hero  to  do  all  the  work 
in  a  claim,  tfiat  uses  300  inches  of  water.  As  an  inch 'of  water  is  equal  to  a  sup- 
ply of  lr45' pounds  per  minute,  or  8,700  pounds  per  hour,  or  102,900  pounds  (51 
tons),  in  12  hours,  so  it  follows  that  300  inches  supplies  15,000  tons  in  a 
d«^ ;  jfnd  as  the  water  cames  off  at  least  one-tenth — the  ordinary  calculation  is 
j6\|ke-firth— of  its  bulk  of  earthy  matter,  it  follows  that  two  men  wash  1,500  tons 
/.p.V6old  Run  in  12  houra,  or  750  tons  each.  It  is  a  common  saying  at  Dutch 
*"'«I*iat  that  there  three  pipes  are  required  to  break  down  as  much  gravel  as  the 
•/  •  water  of  one  can  wash  away,  but  in  Gold  Run  one  pipe  mil  break  down  as  much 
'-  as  three  can  wash  away.  '  This  is  an  exaggeration  when  stated  as  a  general  prin- 
ciple, though  it  has  been  true  in  some  instances. 

Canon  Ckeek. — ^Cafion  creek  runs  from  Gold  Run  along  the  eastern  border  of 
the  Blue  Lead  3.}  miles  down  to  Indiana  Hill,  where  it  empties  into  the  north  fork 
of  the  American  river.  This  creek  furnishes  the  outlet  for  many  of  the  claims. 
The  original  bed  of  the  creek  was  in  general  350  feet  below  the  siuface  of  the 
lead,  or  "  gravel  range,"  as  it  is  also  called,  but  the  bed  has  been  in  some  places 
filled  up  as  much  as  fifty  feet  with  gravel. 

Watek. — Piping  was  commenced  at  Indiana  Hill  on  a  small  scale  in  1857, 
^^th  400  inches,  supplied  in  the  late  winter  and  early  spring  by  a  ditch  from 
Canon  creek.  Four  years  later  the  Dutch  Flat  ditch  brought  to  Gold  Run  800 
inches,  which  ran  for  six  or  seven  months,  and  have  since  been  doubled ;  and 
the  Bciir  River  ditch  brought  in  800  more;  and  in  1864  the  South  Yuba  ditch 
brought  in  2,500  inclies.  The  demand  for  water  has  always  exceeded  the  sup- 
ply, and  as  the  supply  increased  so  did  the  amount  of  work  and  of  production. 
Gold  Run  produced  $150,000,  in  1865;  $300,000  in  1866;  and  the  yield  for 
1867  is  estimated  at  8500,000.  The  customary  price  for  water  is  12^  cents  per 
inch  for  12  houi-s,  and  20  cents  for  24  hoiu-s. 

Squire's  Ca}5on  Claims. — On  the  southern  lode  of  Squu'c's  canon,  in  the 
Gold  Rim  district,  are  the  following  claims,  commencing  at  the  east : 

Frost  &  Co.  began  work  in  1865,  wash  through  an  open  cut,  use  300  inches 
of  water,  and  usually  run  in  day-time  only,  though  they  have  run  night  and 
day  at  times. 

W.  II.  Kinder  began  work  in  1866,  uses  300  inches  of  water,  washes  through 
an  open  cut,  and  nms  in  day-time  (mly. 

Went  worth  &  Co.  began  work  in  1866,  use  300  inches  of  water  night  and  day, 
and  wash  through  an  open  cut. 

A.  Bell  &  Co.  are  ninnhig  a  bed  rock  tunnel,  and  have  not  commenced 
washing. 

Wolcott  &  Co.  began  work  in  1867,  and  the  claim  was  sold  in  June  for 
$3,500.  They  use  300  inclies  of  water  in  daylight  only,  and  wash  through  an 
open  cut,  but  intend  to  cut  a  tunnel. 

The  Bailey  claim,  ccftisisting  of  21  claims,  each  100  by  200  feet,  has  not  been 
opened,  and  no  work  is  being  done. 

Crader  &  Co.  began  in  1867,  and  use  175  inches  day  and  night. 

CAfJON  Creek  Claim. — The  claims  which  have  their  outlet  into  Canon  creek 
are  the  following,  near  the  head  of  Squire's  canon  : 

The  Rock  Company  opened  their  claim  in  1866,  and  used  250  inches  of  water, 
running  day  and  night.  They  are  not  piping  now,  but  are  preparing  to  lay  a 
long  pipe  so  as  to  have  a  heavy  pressure  for  1868. 

Hughes  &  Co.  opened  their  claim  in  1866,  but  are  not  at  work  now. 
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A.  S.  Benton  opened  his  claim  in  1867,  and  uses  300  inches  of  water  by  day- 
light only. 

The  Harkness  claim  has  been  worked  by  sluice  and  pipe  for  10  years,  id  now 
taking  650  inches  of  water  day  and  night,  and  draining  through  an  open  cut. 

Behind  Harkness  is  the  claim  of  Halsey  &  Co.,  900  feet  long  by  500  wide, 
vhich  cannot  be  worked  until  an  outlet  is  obtained  tlirough  the  claim  in  front. 
A  fomtb  interest  was  offered  for  sale  in  last  February  for  S2,000,  but  no  buyer 
appeared.     It  would  have  found  ready  sale  if  there  Via* I  been  an  outlet. 

Next  to  Harkness,  on  Canon  creek,  is  the  claim  of  Coding  &  Co.,  who  have 
woiked  off  the  top  of  their  claim  as  low  as  they  can  go,  and  are  now  waiting  for 
a  deeper  outlet. 

The  claim  of  Benton  &:  Co.,  adjoining,  is  in  a  similar  condition. 

The  Bay  State  claim  was  opened  in  1857,  and  has  been  worked  steadily  since 
whenever  water  could  be  had.  In  1866  it  used  750  inches  day  and  night ;  this 
year  it  used  350.  The  profit  never  has  been  lai'ge,  though  the  gross  yield 
has  been  8150,000,  and  the  yield  for  1866  837,000. 

The  claim  of  A.  Bed  is  in  the  same  condition  as  that  of  Coding. 

GrOOSLrsG  Raves'e  Claims. — Goosling  &  Co.  have  been  at  work  since  1854. 
A  ravine  runs  down  through  the  middle  of  the  claim,  and  they  are  pipinsr  on 
each  side,  using  300  inches  dav  and  night  on  one  side,  and  300  inches  in  day- 
time onlv  on  the  other.     Grooslin*):  ra\Tne  is  in  this  claim. 

Prindle  &  Co.  openeil  their  claim  in  1864,  and  used  275  inches  of  water  day 
and  ni;?ht.  Work  has  been  closed  for  this  season  because  the  pipe  has  advanced 
to  within  50  feet  of  a  ditch,  the  proprietors  of  which  have  warned  the  claim 
owners  that  they  will  be  held  responsible  for  any  damage  to  the  ditch.  Four 
ditches  cross  this  claim.    The  outlet  is  through  Goosling's  ravine. 

The  Uncle  Abe  claim,  behind  Goosling,  is  irregular  in  shape,  but  is  about 
1,000  feet  long  by  850  feet  wide.  It  was  opened  in  1867,  and  in  April,  May, 
and  Jime.  yielded  612,000.  It  was  sold  in  May  for  66,000.  The  consumption 
of  water  is  275  inches  dav  and  uii^lit. 

LowEii  Canon  Ckeek  Claims. — Tlie  claim  of  Winters  &  Co.  has  been  worked 
three  y<'ars,  and  ii?  in  the  ?anie  condition  as  Coding's. 

The  Bay  State  No.  2  is  unopened.  An  ofFer  of  $3,000  for  the  cluim  was 
refused. 

The  Hall  claim  was  wurked  for  two  years,  but  is  idle  this  season  for  want  of 
an  outlet. 

Theirlaim  (»f  Taylor,  ]Moore  &  Co.  is  about  1,000  feet  square,  was  worked  on 
a  sinnll  scale  from  1S53  till  ISGo,  and  for  the  last  two  years  has  been  piping  on 
a  Lir<r<*  s^^alc.  It  was  sold  this  vear  for  $11,000.  The  vield  in  *'a  run  of  22 
days,-'  as  a  nin  of  11  <lays  day  and  night  is  tenned,  is  usually  between  81,000 
anil  S'>,000. 

The  Church  claim  was  opened  in  1860,  and  the  yield  in  1866  was  827,000. 
Three-tifrhs  of  the  claim  were  sold  in  1865  for  $7,000.  Of  water,  275  niches 
are  used  in  the  day-time  only. 

The  Golden  Gate  chiim  U'lran  work  in  1858,  uses  300  inches  of  water  in  day- 
time *m\y,  pays  well,  and  is  the  last  claim  that  tails  immediately  into  Cau(>n 
creek. 

Gold  Run  Canox. — The  Gold  Run  claim  began  work  in  1859.  uses  300 
inches  of  water  in  the  day-time  only,  has  paid  well,  and  tails  hito  Golden  Run 
ciifion.  which  is  on  the  southern  side  of  the  claim.  An  offer  of  $10,000  for  the 
claim  has  been  refuse<l. 

The  Fitzpatiick  claim,  fronting  on  Gold  Run  canon,  has  lately  been  sold  for 
S2,100.  and  is  now  i)rcpai-ing  to  work  with  300  inches  of  water. 

On  the  s<»uth  side  ol*  Gold  Run  canon,  and  opposite  to  the  Fitzpatrick  claim, 
is  the  Slieldon  claim,  owned  by  the  Dutch  Flat  Water  Company.  It  has  been 
worked  several  years,  but  is  idle  now. 
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The  Huyck  and  Hubbard  claim,  frontiBg  on  Grold  Run  ca&on;  has  a  sluice 
tunnel,  but  is  waiting  for  cheaper  water,  and  doing  nothing. 

The  Home  Ticket  has  been  worked  four  years,  and  uses  3/>0  inches  in  day- 
time.    The  gross  yield  in  May  and  Jime,  1867,  was  about  $100  per  day. 

The  Newai'k  was  opened  in  1863,  uses  300  inches  in  the  day-time,  and  yielded 
about  $75  gross  in  Juno,  1867.  • 

Potato  Ravine. — ^Tho  following  companies  tail  into  Potato  ravine,  a  tribu- 
tary of  Caiion  creek : 

Baldwin  and  Bailey  have  been  at  work  three  years,  using  275  inches  of  water 
in  the  day-time,  and  obtaining  about  $70  gross  per  day. 

The  Harris  claim  is  large  iind  unoJ)enea. 

The  Fitzpatrick  claim  yields  about  $75  gross  per  day,  was  opened  in  1866, 
and  consumes  330  inches  of  water  in  day-time. 

The  Cedar  Company  have  900  by  800  foot,  began  work  in  1861,  run  300 
inches  day  and  night,  and  obtain  about  $230  in  24  hours.  The  yield  in  1866 
was  $35,000,  one-half  of  it  profit. 

Stewart  and  Kinder  have  500  feet  square,  fronting  on  both  Cafion  creek  and 
Potato  ravine,  but  are  not  at  work.  Along  Canon  creek  there  is  a  rim  rock,  so 
they  will  tail  into  Potato  ravine.     They  refused  an  offer  of  $1,500  for  the  chum. 

The  Judd  and  Griffin  claim,  1,000  feet  square,  has  been  worked  since  1854, 
and  was  sold  in  1866  for  $3,500.  The  yield  is  about  $75  per  day,  with  270 
inches  running  twelve  hours  out  of  the  twenty-four.  To  get  drainage  an  open 
cut  was  made  600  or  700  feet  long  in  the  rim-rock,  and  in  one  place  40  feet  deep. 

Huyck  and  Judd  have  one  of  the  most  profitable  claims  of  the  district  on  the 
eastern  side  of  Indiana  Hill  canon,  which  empties  into  the  north  fork  of  the 
American  river.  They  have  been  at  work  since  1854,  use  275  inches  of  water 
in  the  day-time,  and  cleai-ed  $7,000  in  1866. 

The  Hoskin  claim  adjoining  is  open,  but  is  not  worked. 

Indiana  Cement  Mill. — Mallory,  Gaylord  &  Co.  are  working  with  an  eight- 
stamp  cement  mill,  driven  by  a  hurdygurdy  wheel.  Their  claim  is  the  only  one 
in  the  district  in  which  the  bed-rock  has  been  reached.  Their  mode  of  getting 
out  dirt  is  to  cut  a  tunnel  60  or  70  feet  on  the  bed-rock,  let  off"  a  blast  of  200 
kegs  of  powder,  sluice  off  the  top  dirt,  and  run  the  cement  through  the  mill. 

Indiana  Canon  Claims. — The  following  claims  tail  into  Indiana  Hill  canon. 

The  Hawkins  claim  was  opened  this  year,  uses  350  inches  night  and  day,  and 
yields  $200  in  24  hours. 

The  Brink  claim  was  opened  in  1864,  but  is  not  worked  now  on  account  of 
disturbance  of  the  telegraph  or  flume  from  which  the  pipe  is  fed.  The  yield  was 
about  $75  per  day,  and  the  quantity  of  water  30  inches.  Work  will  be  resumed 
next  year. 

Stewart  and  Pi-indle  opened  their  claim  in  1867,  use  200  inches  day  and  night, 
and  take  out  about  $100  per  day. 

Moody's  Tail  Sluice. — In*  Caiion  creek  Moody  &  Co.  have  a  double  tail 
sluice  2,000  feet  long,  consisting  of  two  flumes,  each  eight  feet  wide  and  about 
four  feet  deep.  This  sluice  cost  $25,000.  The  lower  part  was  carried  away  in 
1862,  and  the  upper  part  was  buried  and  had  to  be  replaced.  The  yield  was 
$10,000  in  1805,  $7,000  in  1800,  and  $3,000  in  the  first  haK  of  1867.  An  offer 
of  $11,000  for  a  thud  interest  was  rcfnsed.  The  estimated  receipts  for  1867  are 
$10,000.  Most  of  the  cleaning  up  is  done  in  September  and  October,  when 
there  is  not  much  water  for  piping. 

Ejnder-s  Tail  Sluice. — Kinder  and  VTiuiQ.  have  a  tail  sluice  in  Canon  creek, 
and  claim  the  creek  for  a  mile  and  a  half  below  Moody  &  Co.  In  the  upper 
part  of  their  claim  they  have  two  sluices  eight  feet  wide  and  700  feet  long.  Half 
of  the  sluice  was  sold  in  1865  for  $3,000,  but  since  then  it  has  become  more 
valuable.  The  grade  is  three  inches  to  12  feet.  This  sluice  was  carried  away 
in  1865. 
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The  following  oompanies  tail  into  the  two  UA  doioes  in  Ca&on  cie^ : 

Boek  Creek 275  ! 

BenUmdtCo 350} 

HvkiMM 600 

B^f  Bute 350 

BeU 300 

(kmmn 600 

Uncle  Abe 275 

Taylor  &,Co 400 

Chmch 275 


CompciUei.  KKhei. 

Golden  Gate :m) 

Home  Ticket 350 

Newark 3lH) 

Bailey  &  Brother 275 

Fitzpatrick 300 

Biugan 300 

Total 5.^0 


The  Grold  Run  tail  sloico,  in  Gold  Bun  canon,  is  1«500  feet  long,  six  feet 
wide,  and  yields  $6,000  or  87,000  a  year.     It  tails  into  Canon  creek. 

Croosling  &  Co.  have  a  tail  sluice  3,000  feet  long  in  Goosling  ravine,  and  four 
companies  tail  into  it.    Two  tail  sluices  are  buried  20  or  30  feet  deep  in  this  mine. 

HuYck  and  Jndd  have  1,000  feet  of  tail  sluice  in  Indiana  Uill  canon. 

HosKHiS  Tail  Sluice. — ^The  Hoskins  tail  sluice  is  in  Indiana  Hill  ravine, 

.  which  ia  so  steep  that  the  sluice  is  in  short  sections,  the  longest  24  feet,  and 

between  the  sections  the  water  pitches  down  over  steep  rocks.    There  are  in  all 

fifteen  boxes  of  main  tail  sluice,  six  or  eight  feet  wide  and  two  or  two  and  a  half 

feet  deep,  with  a  grade  of  eight  inches  to  12  feet. 

Besides  the  main  sluice  boxes  there  are  a  number  of  undercurrent  boxes,  firom 
ax  to  nine  feet  wide,  14  inches  deep,  with  a  grade  of  12  or  13  inches  to  12  feet. 
Not  more  than  one-iifth  of  the  matter  in  the  main  sluice  gets  into  the  undercur- 
rent, passing  throi^h  a  cast  grating  of  white  iron,  with  openings  an  inch  wide, 
eight  inches  and  a  half  long,  separated  by  bars  an  inch  and  a  half  thick  on  top. 
There  are  usually  from  600  to  1,200  inches  of  water  running  in  the  main  sluice 
and  120  in  the  undercurrent,  which  latter  catches  three  times  as  much  gold  as 
the  former,  because  the  current  is  slower  and  shallower. 

There  are  second  undercurrents,  or  secondaries,  as  they  are  usually  called. 
Their  grade  is  14  or  15  inches  to  tbo  box,  their  uidth  oO  iuclies,  a»d  their  depth 
12.  They  take  one-fifteenth  of  the  water  of  the  undcrcuiTCut,  and  catch  one- 
eighth  as  much  gold.  They  are  csptK:ially  ser\-iceal>le  lor  catching  quicksilver. 
The  spaces  in  the  grating  are  five  inches  lt)ug  and  throe-eighths  of  an  inch  wide* 
There  are  three  lx)xe3  of  12  feet  to  eadi  undercurrent,  and  two  to  each  second- 
ary. The  undercurrents  always  pay  where  the  gold  is  line,  and  the  eecondaries 
are  especially  ser\'iceable  in  steep  canons. 

Dutch  F'lIt. — Dutch  Flat,  on  the  north  side  of  the  divide  between  Bear 
river  and  the  north  fork  of  the  American  river,  and  within  half  a  mile  of  tho 
line  of  the  Central  Pacific  railroad,  has  for  12  years  betm  one  of  the  leading 
hydraulic  camps  of  the  State.  It  is  jdeasantly  situated,  and  is  one  of  the  most 
prosperous  towns  in  the  mines,  althongh  the  monthly  gold  yield  was  thrice  as  great 
in  ISoS  as  it  is  now.  There  are  many  comfortable  homes,  most  of  the  people 
consider  therastdves  permanent  residents,  and  Acre  is  a  steady  increase  in  the 
iiuml>er  of  families.  Dutch  Flat,  probably  alone  of  all  the  mining  to\nis,  has 
never  bwn  burned  dcnni,  and  onlv  one  house  has  been  bnnied.  The  shipment 
i  of  crold  in  Jannar\',  1SG7,  was'S;U,G00;  in  Februiuy,  S33,000;  in  March, 
'  S4:J,000;  in  April,  $74,000 ;  in  May,  8GG,000;  and  in  J ime,  860,000.  These 
fchipmeuts  included  much  from  Gold  Run. 

Most  of  the  soft  gravel  that  covered  the  Blue  lead,  and  that  could  be  washed 

.  do\ni  readily  with  the  jiipe,  has  been  washeil  away,  and  the  blue  ceiuent,  which 

is  too  har4l  fV)r  the  pij^e,  an<l  perhaps  not  rich  enough  for  the  stamp,  has  been 

reached ;  and  most  of  the  claims  are  now  lying  idle  in  the  hope  that  some  other 

Dsode  will  be  devised  of  working  them. 

The  i»rinci])al  claims  at  Dutch  Flat,  commencing  on  Bear  river,  at  the  north- 
eastern comer  of  the  district,  are  the  follo\nng : 

Phcexlx  and  Amewcax.— The  Phoenix,  900  feet  long  by  300  wide,  was 


■« 
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opened  in  1857  and  was  worked  until  1865,  with  an  average  yield  of  tl50  and 
an  expense  of  $60  per  day.  All  the  soft  gravel  has  been  washed  and  the  hard 
cement  remains.    The  depth  to  the  bed  rock  is  not  known. 

The  American,  900  feet  long  by  400  feet  wide,  was  opened  in  1857,  and  was 
worked  for  six  years  as  a  hydraulic  claim,  yielding  $150  per  day.  It  will  not 
pay  now  for  piping,  and  Chinamen  are  sluicing  in  it. 

Buckeye. — The  Buckeye  was  opened  as  a  sluicing  claim  in  1854,  and  it  was 
piped  from  1857  till  1867,  and  may  be  regarded  as  worked  out  for  the  hydraulic 
process.  It  has  used  250  inches  of  water  and  employed  £rom  four  to  six  men. 
An  incline  was  sunk  250  feet  below  the  level  of  the  present  workings  to  the 
bed  rock,  and  the  cement  taken  out  in  going  down  yielded  $8  to  the  car-load, 
and  not  more  than  one-third  of  the  gold  was  washed  out.  If  this  statement  be 
correct,  and  if  the  cement  found  in  the  incline  was  a  fair  average  of  all  in  the 
claim,  the  Buckeye  is  an  extremely  valuable  piece  of  property. 

Dutch  Flat  axd  Queen  City. — ^The  Dutch  Flat,  1,800  by  900  feet,  was 
opened  in  1857,  and  is  still  at  work  with  12  men.  The  yield  is  from  $200  to 
$400  per  day.  The  soft  gravel  will  last  another  season.  The  company  com- 
menced work  in  1854,  cuttmg  a  tunnel  for  drainage,  but  after  going  450  feet  and 
spending  $46,000  on  it,  they  gave  it  up.  Some  of  the  rock  was  so  hard  that 
they  paid  $85  50  per  lineal  foot. 

The  Queen  City,  900  by  250  feet,  began  piping  in  1858,  and  will  exhaust  its 
soft  gravel  this  year.  Four  men  are  employed  j  the  yield  is  $130  to  $150  per 
day,  and  200  or  250  inches  of  water  are  used. 

Bear  River  and  Teaff. — The  Bear  River  claim,  900  by  400,  was  opened 
in  1856,  and  will  be  exhausted,  so  far  as  the  soft  gravel  is  concerned,  this  year. 
Four  men  are  employed,  250  inches  of  water  are  used,  and  the  yield  is  $150  per 
day. 

TeaflPs  claim,  900  by  310  feet  on  one  side  of  the  hill,  and  1,500  by  900  on 
the  other  side,  was  opened  as  a  pipe  claim  in  1855,  and  the  soft  gravel  will  be 
worked  out  next  year.  From  1857  to  1860  125  inches  of  water  were  used,  and 
the  average  yield  was  $100  per  day.  About  80  feet  have  been  washed  away 
ftom  nearly  the  entire  area  of  the  claim.  The  amount  of  water  used  is  250  inches, 
at  an  expense  of  $30  per  day }  four  men  are  employed  at  $3  6ach ;  the  total 
expenses  are  about  $50  per  day,  and  the  yield  $150.  The  head  of  water  for 
piping  is  120  feet. 

From  Boston  to  Yankee. — The  Boston  claim,  900  by  450  fott,  was  opened 
sls  a  hydraulic  claim  in  1855,  and  the  soft  gravel  will  all  be  washed  away  this 
year.  Four  men  are  employed,  250  inches  of  water  are  purchased,  and  the  ^leld 
is  $150  per  day. 

The  Gray  Eagle,  900  by  300  feet,  was  piped  from  1858  till  this  year,  and 
now  the  soft  gravel  has  all  disappeared.  The  yield  was  $150  per  day,  and  250 
or  300  inches  were  used  per  daj;. 

The  North  Star  was  worked  as  a  drift  claim  for  a  long  time,  and  then  piped. 
The  soft  gravel  is  all  gone,  and  the  claim  is  lying  idle. 

The  Union  is  working,  and  paying  good  wages  to  two  men. 

The  Yankee,  at  the  junction  of  Dutch  Flat  ravine  with  Bear  river,  has  worked 
off  nearly  all  the  soft  gravel.  In  1858  and  1859  it  was  worked  as  a  drift  claim 
by  16  men,  and  it  yielded  250  ounces  (about  $4,500)  per  month. 

Drift  Claims. — The  Blue  Cut  struck  pay  in  1856  as  a  drift  claim,  and  paid 
very  high  for  a  time,  and  now  pays  $400  per  month.  Four  men  are  employed, 
and  the  claim  is  still  worked  by  drifting. 

The  Potosi,  a  drift  claim,  pays  200  ounces  per  month  to  12  men  drifting  day 
and  night.  --' 

The  Whynot  Company  is  worked  as  a  drifting  claim ;  yield  not  ascertained. 

The  Badger  lias  22  feet  of  drifting  dirt,  and  has  been  very  rich,  but  is  working 
now  on  a  small  scale.    In  four  years  it  paid  $192^000  of  dividends 
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Hnx  Claims. — ^The  Ohio  claim  has  a  fonr-stamp  cement  mill,  wHch  started 
this  year  and  pays  well.  The  cement  is  hauled  out  with  a  mule.  The  soli 
gnvel  has  been  sluiced  off  from  the  top. 

The  erection  of  a  mill  has  been  commenced  on  the  Baker  claim. 

The  Grerman  Company  intend  to  build  a  mill. 

Other  Claims. — ^The  Deep  Shaft  chum  is  the  property  of  the  Water  Com- 
pany, and  is  worked  by  the  hydraulic  process,  but  the  supply  of  water  is  irregu- 
hr.    When  there  are  250  inches  of  water  the  yield  is  about  $150  per  day. 

The  Iowa  claim  uses  250  inches,  and  pays  $150  per  day,  but  did  not  pay  more 
than  8100  previous  to  1866.     The  soft  gravel  will  be  worked  out  next  year. 

The  North  Star  yielded  $150  per  day  for  four  or  five  years,  but  the  soft  gravel 
is  all  gone  now. 

Between  Dutch  Flat  Ravine  and  Squire's  Canon  are  a  number  of  hydraulic 
claims  that  have  been  worked  many  years,  and  have  paid  very  little  more  than 
expenses. 

Teaff's  Tail  Sluice. — James  TeafF,  who  owns  one  of  the  piping  claims  at 
Dutch  Flat,  also  owns  a  tail  sluice— probably  the  largest  one  in  the  State.  The 
total  length  is  5,500  feet ;  2,500  feet  long,  five  and  a  half  feet  wide,  and  26  inches 
deep,  in  a  tunnel,  and  3,000  feet  long  and  six  feet  wide  outside.  The  construc- 
tion of  the  tunnel  and  sluice  cost  §55,000  in  money  and  four  years'  time,  and  was 
completed  in  1863.  The  Teaff,  Dutch  Flat,  Queen  City,  Bear  River,  Franklin, 
Boston,  and  Iowa  companies,  with  1,550  inches  of  water,  tail  into  it.  It  is 
paved  all  the  way  with  boulders  14  inches  deep.  The  grade  is  10  inches  to  12 
feet,  but  eight  inches  would  have  been  better.  At  intervals  of  120  feet  there  are 
falls  or  dumps  two  feet  and  a  half  high  in  the  tunnel  and  five  feet  high  outside. 
These  dumps  are  of  great  service  in  breaking  up  pieces  of  cement. 

Boulders  10  and  15  inches  in  diameter  are  constantly  rushing  through  the  sluice, 
and  some  of  20  inches  frequently  pass.  The  great  weight  of  these  boulders 
rushing  along  at  a  speed  of  nearly  10  miles  an  hour  tries  the  sluice  severely, 
and  tlie  rock  bot4:oin  is  always  worn  down  about  two  inches  in  three  months, 
aud  half  of  the  j)aving  boulders  are  broken  so  as  to  bo  unfit  for  further  use. 

The  rock  for  the  paving  is  obtained  by  putting  an  iron  grate  in  a  sloping  posi- 
tion in  the  sluice.  The  bai*s  of  the  grate  are  an  inch  and  a  half  thick  and  eight 
inches  apart,  so  everything  small  passes  through.  A  Chinaman  stands  by  the 
grate,  examines  every  boulder  that  stops,  lays  the  good  ones  on  one  side,  and 
throws  the  otliers  over.  * 

Every  evening  15  or  20  pounds  of  quicksilver  are  put  into  the  sluice,  and  the 
largest  amount  in  the  sluice  at  one  time  is  900  pounds.  The  owner  of  the 
sluice  never  buys  any  quicksilver,  but  has  it  to  sell,  for  ho  catches  more  than  he 
puts  in.  lie  cleans  np  several  sections — a  section  is  between  two  dumps — between 
Saturday  night  and  Monday  moniing,  which  time  he  has  for  cleaning  up  muler 
a  contract  with  the  comi)anies.  Six  men  are  employed  20  hours — 12  days'  work — 
in  cleaning  up  a  section  (►f  ten  boxes  or  120  feet,  and  the  expense,  including 
new  stone  and  repairing,  is  $3  75  per  box.  The  yield  is  usually  $25  per  box, 
or  S250  per  section,  at  a  clean  up,  and  there  are  416  boxes  in  the  sluice.  Three 
men  are  constantly  employed  in  looking  after  the  sluice,  and  extra  men  are 
encaged  to  clean  uj). 

The  companies  which  tail  into  the  tunnel  have  about  COO  feet  of  their  own 
slui<:es. 

Drainage  of  Bear  River. — Bear  river,  opposite  to  Dutch  Flat,  is  70  feet 
deep,  with  tailini^s,  the  nuuss  of  which  extends  for  some  miles  above  and  many 
l)elow^  It  has  been  proposed  to  cut  a  tunnel  three  miles  long  fi:om  Bear  river  at 
iSecret  ravine  through  the  railroad  divide  to  the  north  fork  of  the  American  river, 
the  bed  of  which  is  1,000  feet  lower  than  that  of  Bear  river.  It  is  supposed  that 
an  immense  profit  would  be  derived  from  such  an  enterprise,  though  the  cost  of 
making  a  timnel  for  that  length  11  feet  wide  and  eight  feet  high,  at  $40  per  foot. 
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would  be  aboQt  $630,000.  The  bed  of  Bear  river^  opposite  Dutch  Flat^  never 
was  flamed,  and  is  probably  quite  rich.  The  present  deposit  of  tidlings  began  to 
accumulate  in  1858  or  1859.  They  rise  about  two  feet  per  month  from  February 
till  September,  and  then  the  floods  of  winter  carry  away  a  considerable  portion  of 
them.  , 

South  Placer  Quartz  Regulations. — ^There  is  no  general  quartz  reg'ila- 
tioh  for  Placer  county ;  each  district  has  its  own  rules. 

The  following  are  the  main  provisions  of  the  South  Placer  quartz  regulations : 

Any  person  may  take  up  and  pre-empt  one  claim  of  200  feet  in  length  on  the  lode  by  200 
feet  in  width,  (following  tbe  dip  of  the  lode,)  with  all  dips,  spurs,  angles,  and  courses,  with 
^  precious  metals  therein  contained.  Sach  claims  shall  be  valid  by  the  locator's  posting 
one  notice  thereupon,  naming  the  number  of  feet  claimed  each  way  from  said  notice ;  desig- 
nating, if  possible,  by  cropping^,  the  general  direction  of  said  lode,  but  if  no  croppings  are 
visible,  then  by  the  words  easterly,  westerly,  northerly,  or  southerly,  as  the  case  ma^  be ;  but 
in  no  case  shall  a  location  of  a  claim  be  invalid  by  reason  of  any  misapprehension  m  regard 
to  the  direction  of  said  lode.  Notices  of  locations  sliail  be  put  upon  the  records  of  this 
district,  together  with  filing  a  copj  of  the  same  with  the  recorder,  wnich  shall  give  as  fall  a 
description  as  possible  of  the  claim. 

All  claims  shall  be  recorded  as  above  specified  within  20  days  from  the  date  of  their  notice. 

All  claims  in  this  district  shall  be  held  by  working  the  same,  the  work  to 
amount  to  at  least  one  full  day's  work  to  each  claim  in  each  company  in  every 
month  in  good  faith ;  and  after  the  sum  of  $50  to  each  name  in  such  company  shall 
have  been  expended  upon  the  claim,  on  application  to  the  recorder  it  shall  be  his 
duty  to  go* and  see  the  work,  and  if  ho  iinds  that  the  said  amount  of  work  or 
money  has  been  expended  as  before  stated,  ho  shall  give  to  the  parties  owning 
or  their  representatives  a  certificate  stating  that  the  said  amount  of  work  and 
money  has  been  expended,  which  entitles  the  owners  to  lay  over  and  suspend 
work  for  the  term  of  six  months  from  the  date  of  said  application,  and  the  claim 
will  not  be  considered  forfeited  until  after  the  said  six  months  has  expired. 

Canada  Hill  and  Lone  Star  Regulations. — The  quartz  regulations  of 
Canada  Hill  allow  200  feet  on  the  lode  to  each  person,  and  50  feet  on  each  side, 
and  10  feet  on  every  cross-lode  j  and  reqmre  five  diiys'  work  per  month  for  each 
individual  claim  or  share. 

In  the  Lone  Star  district,  west  of  Auburn,  tlie  regiriations  allow  200  feet  to  each 
person,  and  300  feet  on  each  side.  A  company's  claim  may  be  held  for  the  first 
year  by  doing  work  of  the  value  of  $25  within  CO  days  after  the  location ;  and 
an  eqi^  amount  of  work  will  liold  it  for  any  subsequent  year. 

Green  Emigrant. — The  Green  Emigrant  mine,  three  miles  northwest  from 
Aubmn,  is  1,000  feet  long  on  a  vein  which  appears  to  nm  north  65**  west,  but 
there  are  a  number  of  veins  that -seem  to  concentrate  at  the  top  of  the  hill,  in 
which  a  rich  deposit  has  been  found. 

The  vein  which  runs  through  the  hill  is  called  the  Green  Emigrant,  is  three 
feet  wide,  and  dips  45°  to  the  southwest.  The  foot-wall  is  serpentine  and  the 
hanging  wall  talcose  slate  and  schist.  ITie  vein  itself  near  the  surface  seems 
to  be  decomposed  quartz^  talcose,  and  schist.  The  middle  parallel  vein  is  18 
inches  wide  and  nearly  vertical,  and  the  vein  matter  is  like  that  in  the  Green 
Emigrant.  The  southwestern  vein  is  four  feet  and  a  half  wide,  and  dips  45® 
to  the  east.  The  vein  matter  is  the  same  as  in  the  other  two.  There  are  spaces 
of  50  feet  between  these  parallel  veins  at  the  surface,  but  it  is  supposed  that  they 
unite  150  feet  below  the  siuface.  The  walls  of  the  middle  vein  and  the  hang- 
ing wall  of  the  southern  vein  are  talcose  slate  ;  and  the  foot-wall  of  the  latter 
vem  is  a  hard  rock  resembling  sienite.  A  shaft  was  sunk  10  feet  in  the  south- 
western vein,  and  the  ropk  averaged  $10  per  ton.  The  mine  was  discovered  in 
1864,  and  not  more  than  50  tons  have  been  cnished,  yielding  §100  per  ton.  The 
yield  for  the  first  two  years  was  $20,000,  but  the  proprietoi-s  refuse  to  tell  what 
it  has  been  since.  Rumor,  which  probably  exaggerates  grossly,  says  that  $  1 00,000 
have  been  taken  out  in  a  hand  mortar  in  the  first  six  months  of  1867.     That 
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many  rich  specimens  have  been  obtained  is  indubitable.  All  iho  work  in  tlio 
mine,  except  on  rare  occasions^  is  done  by  two  partners  in  it,  and  strangers  aro 
not  permitted  to  enter.  The  rich  deposit  is  found  in  streaks  near  tho  walls. 
The  mine  is  opened  by  a  tunnel  225  feet  long.  The  mine  owners  say  tho  whole 
liill  will  pay — ^the  rock  for  cnishing  and  tho  gravel  for  washing. 

The  first  extension  of  the  Green  Eniisri-ant  on  the  north  is  600  feet  lon£r«  and 
18  being  opened  or  examined  by  cross  cuts.  Some  auriferous  talcoso  slate  has 
been  found,  but  so  far  no  vein. 

Monahan  &  Co.  have  2,000  feet  on  the  same  vein,  and  have  done  nothing. 

The  Wells  claim  is  2,400  feet  long,  and  the  vein  is  five  feet  wide.  There  aro 
tiro  shafts,  one  50  and  the  other  40  feet  deep.  Forty  tons  have  been  crushed, 
and  they  yielded  $12  50  per  ton  on  an  average,  after  the  specimens  had  been 
picked  out. 

The  first  extension  south  of  the  Green  Emigrant  is  2,000  feet  long.  A  shaft 
has  been  sunk  25  feet,  and  the  vein  is  18  inches  wide.     The  rock  prospects  well. 

New  York  akd  Empire. — The  New  York  mine,  formerly  known  as  the  Con- 
rad, one  mile  west  of  Auburn,  has  three  veins,  each  two  feet  wide,  not  more  than 
200  feet  apart. 

The  Empire  Company,  at  Ophir,  has  11,000  feet  of  claims  on  various  veins, 
and  is  woiking  in  a  shaft  35  feet  deep,  in  a  vein  two  feet  wide.  The  mill 
has  10  stamps,  and  began  to  run  in  March  of  this  year.  The  average  yield  is 
$8  per  ton,  exclusive  of  tho  sulphurets,  which  are  not  saved.  An  experiment  was 
made  in  this  mill  of  working  the  float  quartz,  which  covers  the  whole  country 
near  Ophir,  but  it  did  not  pay.  The  working  vein  is  in  granite  and  runs  north 
and  south.     The  mill  was  burned  down  in  July,  after  it  was  visited. 

ScHXABLE. — Tho  Julianno  or  Schnable  mine,  on  Jenny  Lind  Flat,  near 
Ophir,  is  2,000  foet  long  on  a  vein  two  and  a  half  feet  wide,  running  north  and 
E<juth  in  granite,  and  dipping  80°  to  the  east.  A  shaft  has  been  sunk  105  feet, 
and  drifts  have  ]>ecn  run  50  feet  bolow  the  surface,  1,200  feet  on  the  vein,  in  pay 
all  tho  way.  Tho  pay  is  evenly  distributed  through  the  vein,  and  tho  average 
yield  of  fiee  gold,  as  reported  by  tho  proprietor,  is  $6  per  ton  j  but  the  general 
im[»ix?ssion  in  the  neighborhood  is  that  the  mine  is  quite  valuable.  The  expense 
fur  stopjiing  out  is  S2  i)er  ton,  and  the  total  expense  $4.  The  croppings  have 
paid  f<)r  2,000  feet  on  tho  suiface.  Tho  rock  contains  seven  per  cent,  of  sulphu- 
n*ts,  which  assay  8147  per  ton,  or  SlO  per  ton  of  rock.  There  is  a  live-stamp 
mill  wLi<.'h  has  been  runnintj  for  two  years  and  a  half,  workini?  25  or  30  tons 
jH-T  week. 

Walter  and  St.  Lawre:s'ce. — Tho  Walter  mine,  900  feet,  at  Ilaijiberg 
Fhit,  is  on  a  vein  which  runs  northwest  aivl  southeast,  averages  18  incheri 
in  thickness,  and  dips  80°  to  the  southwest.  A  shaft  has  been  sunk  45  feet, 
and  drifts  have  been  run  4S  fiet  on  tho  vein  in  pay  rock  all  tho  way.  There  is 
hlate  wall  on  both  sides,  but  in  some  places  the  granite  comes  to  tho  west  wall. 
Some  very  rich  specimens  have  been  found.  The  mine  has  no  mill.  Twenty 
tons  have  been  crushed,  and  the  yield  was  $13  per  ton. 

The  iSt.  Lawrence  Company  has  three  claims.  The  St.  Lawrence  vein,  on 
which  they  are  working,  nuis  northeast  and  southwest,  dips  southeast  G5°,  and 
is  20  inches  wide.  Tlio  claim  on  this  vein  is  1,400  feet  long.  A  shaft  has 
been  sunk  75  feet,  and  drifts  have  been  run  85  ieet  in  pay  all  tho  way.  Tho 
walls  an*  granite,  with  a  slaty  gouge  about  an  inch  thick  on  eac^h  side.  The 
ijnrface  was  worke<l  with  a  vratit  bv  Mexicans  for  many  vears.  The  St.  LawTcnco 
claim  on  tho  Boulder  vein  is  2,400  feet  hmg.  The  vein  is  three  and  a  half  feet 
wide,  and  has  tho  same  coui-se,  dip,  and  walls  as  the  St.  Lawrence.  A  shaft  has 
been  sunk  75  feet,  antl  drifts  have  been  nui  75  feet.  An  assiiy  of  the  sulphurets 
shows  S13S  gold  and  $158  silver  per  ton.  An  assay  of  dry  slum  showed  $19 
gold  and  S4G  silver  per  ton. 

Golden  Rule.— The  Golden  Rule  Company,  of  Sacramento,  (to  bo  distin- 
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goisbed  £rom  the  Golden  Rule  Company  of  San  Francisco,  which  has  a  valoable 
mine  on  the  Mother  lode  in  Tuolumne  county,)  has  claims,  each  2,000  feet  lon^, 
on  three  parallel  veins  nine  miles  south-southwest  of  Auburn.  The  eastern  vem 
id  three  feet  thick,  and  has  been  opened  by  a  shaft  250  feet  deep  and  drifts  160 
feet  long  on  the  vein,  all  the  way  in  rocK  that  averages  S12  to  the  ton.  The 
middle  vein  is  two  feet  thick,  and  the  rock  averages  $8.  This  is  100,  feet 
from  the  eastern  vein,  has  been  reached  by  a  cross-drift  from  it,  and  a  drift  in 
the  vein  has  been  run  60  feet.  The  western  vein  i^  60  feet  distant,  ia  fifteen 
inches  wide,  and  has  been  opened  to  a  depth  of  75  feet  by  a  shaft,  and  to  a  length 
of  50  feet  by  drifts.  The  eastern  and  middle  veins  show  quartz  of  the  same 
quality ;  the  western  has  a  bluish  hard  quartz,  containing  more  free  gold  than 
the  others,  which  have  white  quartz  and  sulphurets.  A  20-stamp  mill  is  going 
up,  and  also  a  reverberatoiy  furnace,  with  a  capacity  to  roast  a  ton  at  a  charge. 
The  sulphurets  are  to  be  concentrated  with  Hungerford's  concentrator.  .There  is 
a  75-horse  power  steam  engine  and  steam  hoisting  works.  For  hoisting,  a  flat 
wire  rope  is  used. 

Stewakt's  Flat,  Ahericax  Bar,  Aim  Damascus. — Stewart's  Flat  mine, 
1,350  feet  long,  is  on  a  vein  two  and  a  half  feet  wide,  running  north-northeast 
and  south-southwest,  in  granite  waUs.  A  shaft  has  been  sunk  120  feet,  and 
drifts  have  been  run  380  feet  on  the  vein  In  pay  all  the  way.  The  average 
vield  is  $15  per  ton.  The  mine  was  worked  from  1862  to  1864,  and  was  then 
left  idle  till  this  spring,  when  work  was  resumed.     There  is  a  five-stamp  mill. 

At  American  Bar,  two  miles  below  Michigan  Bluff,  a  qaartz  mill  is  being  built. 

The  Damascus  quartz  mine,  at  Damascus,  was  worko<l  for  three  years,  paying 
a  profit  part  of  the  time,  and  has  been  idle  for  the  last  three  years.  The  vein  iH 
]  2  feet  wide  and  the  mill  has  five  stamps. 

Bed  Stone. — ^^rhe  Red  Stone,  10  miles  north  of  Dutch  Flat,  on  the  north 
branch  of  the  north  fork  of  the  American  river,  is  2,400  feet  long,  on  a  vein  which 
runs  northwest  and  southeast,  and  is  five  and  a  half  feet  wide,  between  granite 
and  talcose  slate.  A  depth  of  165  feet  has  been  reached,  and  drifts  have  been 
run  30  feet  in  the  vein.  The  rock,  so  far  as  examined,  is  very  rich.  A  four- 
stamp  mill  has  been  running,  and  an  18-stainp  mill  is  now  in  the  coiurse  of 
erection. 

There  is  a  mill  of  two  stamps  erected  in  Bear  Valley,  for  the  purpose  of  pros- 
pecting the  Champion  and  the  Blue  Belle  lodes,  both  of  which  yield  excellent 
quartz, 

Canada  Hill. — Canada  Hill,  on  the  Forest  Hill  ridge,  10  miles  west  of 
the  summit,  has  a  mimber  of  quartz  lodes,  some  of  which  are  very  promising  at 
the  surface.  The  gulches  about  the  hill  are  full  of  rough  gold  and  gold-bearing 
quartz.  Most  of  the  miners  there  are  Mexicans.  The  Secret  mill,  built  four 
years  ago,  ran  two  j^cars  and  is  now  standing  idle. 

The  Buena  Vista  Company  are  opening  a  quartz  claim. 

Bald  Mountain,  two  miles  east  of  Canada  ilill,  is  covered  with  float-quartz, 
and  many  of  the  pieces  contain  specks  of  gold  plainly  visible.  There  has  been 
much  prospecting  for  lodes,  but  none  of  any  size  have  been  found. 

HARPEXDDfG  Mine. — The  Gold  Quarry  Company's  property,  familiarly 
known  as  the  Banker  or  Ilarpending  mine,  is  situated  near  Lincoln,  on  a  deposit 
similar  to  that  of  Quail  Hill,  in  Calaveras  county.  The  ores  are  delivered  by 
contract  at  40  cents  per  ton.  A  40-stamp  mill  is  at  work,  cnishing  about  five 
x)ns  daily  to  the  stamp.  The  labor  is  principally  Chinese.  The  estimated  cost 
of  the  entire  extraction  and  treatment  is  within  $1  per  ton. 

Professor  Silliman,  in  a  paper  on  the  Harpending  and  Quail  Hill  deposits, 
says: 

Accompanying  the  entire  mass  of  decomposition  at  both  localities,  occur  both  fi^ld  and 
silver,  disseminated  with  remarkable  nnifonnity  in  all  parts  of  the  ore  (rronnd.  At  Whiskey 
Hill  films  of  metallic  sllyer  are  visible  upon  the  talcose  masses,  stain^i  green  bynnalachite 
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or  duyvoeolla.  The  poid  if  tb7v>-j  Mm  w  «.*«,  bc-:xx^  mo^tlr  ohdknix\s3  bv  thr  tttt  rcs'i^- 
aod  hi^UTHFt^ned  riianrser  of  :be  ftSKVs«;*i  iz;A;<<rl*is.  Ku:  ::  if  n^ni^  ihai.  on  wAjih-.v.c  * 
mall  quanta tr  of  ast  of  tb*  c>i«:i:en:5  i^"  tbftie  ^"t*:  dep«>k::A.  «^^*•2  »i  ikm  Mun.l  :n  fttijri;.*? 
mint  or  fimall  ngpod  masfcs.  from  ih^  sire  o:  a  few  cT)ei*n»*  W-.^.t  lo  :::*.}>» ^[v%Mr  dnsi. 
KaggeU  of  serml  peiusi~tri-=g>btf  ocsc::r  c«rcAsios&:>.  Thi»  pvvj  bA>  ovi«)oni«v  ««.\>nnjvin:<\l 
the  soIpharKi  and  bc<en  Jen  in  3t5  onpin^l  p«>s::ion  and  o^^ndLnon  bv  xhcix  ^;<wn'.^vv«iti<Hl 
Tte*  can  be  litile  donbt^ibax  ibe  ^>.d  <»:  uk^  pilcbej^  A-iioiui:^.^  ihc«c  drivv^;i«  lia»  Uvn 
derived  from  thezn.  Ax  Wni^keT  Hij  :bt-  gul^'b  ^^li  c«-a«^  to  U^  found  a*  i^ww  a«  tbo  Unitty 
of  thia  deposit  are  paAi^d :  ani  tbe  Mme  is  tror  as  ^aail  Hill.  Tbo  iV«:»rn»nce  of  «Vu(>Ai:jk 
of  this  natnre  throajrboni  tbe  raoge  of  tbe  foot  bilis  seoni«  to  oJor  tbi^  best  itointion  nhicb  bAs 
loggested  itself  of  Qie  origin  of  uie  placer  gold,  vrhicb  is  found  in  sinuiiion^  >o  iat  ivmo\<\1 
fnmi  the  gold  belt  of  tbe  upper  sierras,  and  awaj  from  $o»rcvd&  u5uaUv  i>\v^uir^«)  a.*  tho^ 
to  which  placer  gold  maj  be  referred.  *      *        •  *         "      •  • 

The  chemical  results  of  the  oxteusive  «]ecompo5i:ion  of  mot^Vic  Milphids  wbioh  ha*  in 
former  times  occurred  at  these  localities  offer  an  intere^iinjr  proMoni  in  choniioal  pis^U^y. 
The  solphor  has  been  remoTed  cbiedr  as  sulphuric  acid,  Iwond  di^ibi.  which  h.^!!  iNMiibintHl 
with  iron  and  copper  to  fonn  «uiDhate«  of  those  metals.  T^es««  ha^-c,  for  tho  nuvtt  part,  dis- 
appeared, being  washed  out  bv  toe  atmospheric  watcTS.  and  have  followixl  tbe  diain3ipt»  k\( 
toe  conntrj'.  At  Whiskey  Hill  I  found  the  sulphate  of  in>n.  ^c^Hiuimbito.^  snlphatv  of  o«^p- 
per,  (cyanosite,)  and  alum.  The  water  of  the  shaft  coniaiu^  cop^x^r  onou);h  to  ixhUou  too 
Iron  tools.  ..••.••• 

From  all  the  cridence  presented,  we  seem  justified  in  Tvjrarilin^  these  remarkable  molallic 
deposits  as  segrepited  veins,  holding  a  pretty  uniform  and  bi};h  tenor  of  g^ild  and  sih-er. 
associated  with  and  derived  from  the  decomposition  of  oxieudivl  masses  of  nie(.illic  sulphur- 
9ts  and  quartsoso  matter,  and  carrying,  at  times,  onos  of  copper,  the  commercial  value  of 
which  is,  however,  entirely  subordiuttto  to  that  of  tbe  precious  uiotals  which  aiv  found  to 
characterize  these  veiiu  or  ore  channels. 
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NEVADA   COUNTY. 

Xovada  conntv,  California,  lias  for  its  eastern  bouinljirv  tlie  «li\i«lini»  Hm* 
W'twef-n  California  an«l  Nevada  State;  extends  aeross  tbe  sniiniiit  ami  «lo>\n  tlir 
Ti'c»stcrly  slope  of  the  Sierra  Nevjula  inountAins  to  the  ft" it  hills  tliat  hmdrr  tlio 
easTeni  ediTC  of  the  Sacramento  vallev.  Its  northerlv  and  souiIumIv  Imundarirs 
are  the  Middle  Ynba  and  Bear  rivers,  to  the  s«»urees  of  those  slrcams;  ihi'nn* 
<i!ie  ea*?t  to  the  State  line.  Its  leni^th  from  east  to  west  is  ahnut  (i.'»  mlN's,  liavimj 
an  avtTtu^e  hrea^lth  of  20,  and  containing  about  1,IJ00  stpian'  niilrs.  It  is  ncai 
tlie  middle  «»f  the  great  gold  region  that  stretches  ah»ng  the  westerly  sI«»|m'  t»f 
the  mountain  chain,  extends  entirelv  across  the  anrifcTons  Iw'lt,  nnd  in  tli**  laM 
nineteen  years  has  pnxluced  mor<'  gold  than  any  tract  of  conntiy  of  iMpial  extent 
in  the  worhl.*  The  elevation  abov(^  the  level  of  the  ocean  ranges  from  HiMJ  tn 
1,000  fi^t,  along  the  f«K)t  liills,  and  rises  to  s,000  and  0,000  leet  in  j daces  im 
th«.'  summit,  ihns  affording  a  great  variety  of  climates.  On  and  near  the  hunmiit 
the  «rr«nnid  is  covered  with  snow  for  more  than  lialf  the  vear,  while  at  the  font 
hills  smnv  and  i(!e  arc  seldom  seen. 

Several  streams,  which  have  their  sonrces  high  n|»  in  the  monntains,  How 
^■e:?torly  throngh  the  connty,  and  empty  into  the  main  Vnha  or  Hear  river.  'I'Ik' 
m(»<t  c«»nsiderable  of  thes(?  are  the  South  Yuba,  Deer  cre<*k,  an'l  (ireenliorn, 
\^Lich.  with  their  tributaries,  have  cut  deep  channels  in  tlie  primiiive  lorK. 
Betw«.*t»n  these  stnjams  and  those  fonning  the  northerlv  and  sontherlv  l»oim<I:iiiei 

*  Profe<.'*or  U.  Silliinan  !>Ays  of  tho  product  of  the  Vfilliry  distrirt: 

'■The  place  ha:*  obtaioi  da  well-earned  celobrity  a»  iho  most  proMjwjrous  of  all  \\\y.  jjold 
quartz -mi  niofT  districts  in  CalitViruia.  Quartz  inioiDfi^  wafi  Im'j^iim  lj<;r*!  \v>  i'lirly  us  l-.V*,  litj'l 
Ha-i  l)een  contxnned.  on  the  whole,  with  a  »teadilv  incn-aMinpr  j«uc<:("%'4,  to  ih**  pri'«*-iit  iiiii*^ 

••It  is  ditiic'ult  to  obtain  exact  Rtatiritics  of  the  total  product  of  ilu*  fira.^i  Vnlliy  <|uriit4 
cines.  but  it  is  !*el;i.'V»d  by  those  b«'si  able  to  form  ii  tru^iworihy  opinion  on  i'ij**  mj'iJuH 
that  the  product  in  \^\  wjw  probably  not  less  than  $'^,'H>i,iXH^  whil*-  /or  th^j  wljiili:  jmi,'/'1 
from  1551 — say  14  years—it  was  probably  in  ezce«)9  of  %'i'Z^^)^iM,^}^M*^* 
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of  tho  county  aro  four  main  ridges  running  nearly  at  right  angles  witb  the  moun- 
tain chain,  and  varying  in  length  from  25  to  40  miles.  These  ridges  are  com- 
posed mainly  of  gravel  and  alluvial  deposits,  the  debris  from  the  higher  moun- 
tains, and  matter  of  volcanic  origin.  In  places  the  bed  rock  rises  nearly  to  the 
fiurface,  but  in  general  the  alluvium  is  from  100  to  200  feet  in  depth,  and  at  the 
higher  elevations  is'  covered  with  basaltic  rocks  and  a  deep  volcanic  c<cment 
The  volcjmic  covering  is  supposed  at  one  time  to  have  extended  over  a  much 
larger  area  than  at  present,  forming  extensive  table  lands,  but  in  course  of  time 
has  been  worn  away  on  the  lower  poilions  and  along  the  margins  of  the  ridges, 
leaving  the  alluvium  as  the  upper  surface,  and  which  now  constitutes  the  prin- 
cipal field  for  hydraulic  mining.* 

*  Professor  Silliman,  in  an  article  .pablished  in  Bean*s  Diioctory  of  NeTads,  says  of  the 
general  geological  character  of  tlie  Grass  Valley  district : 

*'  Tlie  gold-Dcoring  rocks  at  this  place  are  mostly  highly  metamorphie  schists  or  sandstone 
passing  into  diorite  or  greenstone  syenite.  These  greenstones,  seemingly  crystaline,  are 
probably  only  highly  altered  sedimentary  rocks,  containing  a  large  amount  of  protoxide  of 
iron  with  snlphoret  of  iron.  In  some  parts  of  the  district  slaty  rocks  occur,  more  or  less 
taloose  or  chloritic  in  character ;  masses  of  seipcntine  also  aboand,  forming  at  times  one 
wall  of  the  qnartz  veins.  This  serpentine  is  probably  metamorphie  of  the  magnesian  rocks 
iast  named.  The  red  soil,  seen  almost  everywhere  in  the  Grass  Valley  district,  has  its  origin 
from  the  peroxidation  of  the  iron  contained  in  tho  greenstones  and  diorites,  and  set  at  lib^y 
by  its  decomposition. 

'^  The  line  of  contact  between  the  gold-bearing  and  metamorphie  rocks  of  Grass  Valley 
and  tho  gpranites  of  the  Sierra  Nevada  is  met  on  tho  road  to  the  town  of  Nevada,  about  a  half 
mile  before  coming  to  Deer  creek.  The  talcosc  and  chloritic  slates  are  seen  to  the  north,  in 
the<3irection  of  the  Pock  load,  and  in  the  slate  districts  of  Deer  creek. 

'*The  dip  and  strike  of  tho  rocks  in  tho  Grass  Valley  region  is  seen  to  ysit  greatly  in 
different  parts  of  tlio  district  Following  the  course  of  Wolf  crock,  a  tributary  of  I&ar  river, 
it  will  be  observed  that  tho  valley  of  this  stream — which  is  Grass  Valley — as  well  as  of  its 
principal  branches,  follows,  in  the  main,  the  line  or  strike  of  tho  rocks.  In  the  absence  of 
an  accurate  map  of  the  region  it  may  not  be  easy  to  make  this  statement  evident.  But  all 
who  are  familiar  with  the  chief  mines  of  this  di:;trict  will  recall  the  fact  that  the  course  of  tho 
veins  in  the  Forest  Spring  location,  at  the  southern  extremity  of  the  district,  is  nearly  north 
and  south — N.  about  2(P  £.~with  a  very  flat  dip  to  the  cast ;  while  at  the  Eureka  mine,  on 
Eureka  Hill,  about  four  miles  to  the  northward,  the  course  of  the  vein  is  nearly  east  and 
west,  with  a  dip  to  the  south  of  about  78  degrees.  Again,  commencing  at  North  Grold  Hill 
and  following  the  course  of  the  famous  vein  which  bears  the  names  of  Gold  Hill,  Massachu- 
setts Hill,  and  New  York  Hill,  we  find  the  veins  conforming  essentially  to  the  southerly 
course  of  the  stream,  with  an  easterly  dip.  The  North  Star,  on  Weimar  Hill,  has  likewise 
the  same  general  direction  of  dip.  Near  Mil1er*s  ravine,  at  El  Dorado  mill,  Wolf  creek  makes 
A  sudden  bend  to  the  left  or  east,  leaving  the  Lone  Jack,  Illinois,  Wisconsin,  and  Allison 
Ranch  mines  to  the  west.'  All  these  last-named  mines  are  found  to  possess  a  westerly  dip, 
showing  tho  existence  of  a  synclinal  axis  running  between  the  base  of  New  York  Hill  and 
the  mines  having  westerly  dips  last  named,  along  which,  probably,  the  veins  will,  if  explored 
in  depth,  bo  found  *in  basin.'  Tho  dip  at  Lone  Jack  is  about  SiO^  west;  at  Allison  Ranch 
it  is  about  45^  west.  Just  below  the  Allison  Ranch  mine  Wolf  cieek  again  makes  a  sharp 
turn  to  the  lof);  nearly  at  a  right  angle,  and  then  resumes  its  former  course  with  the  same 
abruptness.  A  mile  lower  down,  where  it  strikes  the  Forest  Springs  locations,  we  find  the 
Morambagua  inclosed  in  syenitic  rocks,  dippiug  at  a  very  low  angle  to  tho  east ;  a  dip  is  seen 
also,  at  a  still  less  angle,  in  the  Shamrock,  yet  further  south.  There  is  probably  a  saddle  or 
anticlinal  axis  below  the  Allison  Ranch  mine,  due  to  the  elevation  of  the  syenitic  mass,  which, 
it  seems  probable,  sets  in  at  the  sharp  bend  in  the  stream,  before  alluded  to,  and  where  the 
ravine  trail  joins  it.    The  stream  prooably  runs  pretty  nearly  in  the  basin  of  the  synclinal. 

"  The  rocks  on  the  east  side  of  Wolf  creek,  and  above  Forest  Springs  locations,  dip 
westerly.  Such  is  the  case  at  Kate  Hayes  and  with  the  veins  on  Osbom  l£ll.  The  middle 
branch  of  the  creek  sweeps  around  to  the  east,  forms  its  junction  with  tho  north  fork,  and 
the  veins  explored  there  near  its  upper  waters,  as  at  Union  Hill,  the  Burdette  eronud,  Mur- 
phy vein.  Lucky,  and  Cambridge,  all  dip  so.uthwest  or  south,  conformably  to  the  Idaho  and 
Eureka,  and  at  a  pretty  high  angle.  Ttie  Eureka  vein,  going  west,  faults  in  the  Whiting 
ground,  and,  having  previously  Mconie  almost  vertical,  has,  west  of  tho  fault,  a  northerly 
dip  at  a  high  angle.  At  the  Coe  ground  this  northerly  dip  is  also  found  at  an  angle  of  about 
od^.  'At  Cincinnati  liill  tho  vein  dips  southerly,  in  a  direction  excMStly  opposite  to  that  of 
the  North  Star,  there  being  a  valley  between  the  two,  and  a  saddle  or  antidinal  between  Cin- 
cinnati and  Massachusetts  Hilhi. 

''These  facts,  which  by  a  more  detailed  statement  could  bo  easily  mnltiplied,'  seem  to  war- 
rant the  conclusion  that  the  course  and  dip  of  the  Grass  Valley  veins  is  especially  conformable 
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Tbe  vbole  conntrr  was  orisrinallv  covered  \nth  maOTificent  forests,  the  differ- 
enx  raneties  of  tbe  pine  predominatiiur  in  the  more  elevated  resrions,  and  ffiving 
place  to  tbe  vok  in  the  fuot-hills.  As  the  first  settlers  had  no  interest  in  the 
sdiL  and  felt  that  thev  were  l«nt  sojonrners  for  a  time  in  the  mines,  the  timber 
has  been  wastefhllv  used,  and  ninch  of  it  has  disappeared. 

llie  entire  coantv  is  what  miffht  be  termed  mineral  land,  as  distinsiiislied 
frcra  affnc?iltaral.  Yet  there  are  manv  sheltered  vallevs  of  rich,  arable  s<^»il 
which  nave  lx?en  cnhivate*!,  and  amply  rewarded  the  hnsbandman.  The  largest 
of  these  is  Peraa  vallev.  Ivin*?  near  the  westerlv  border  of  the  ctiuntv,  and  con- 
taming'  aV»^t  2.000  acres  of  gxHxl  s<»il,  which  lias  been  occupied  and  cultivated 
f.jT  manv  vears. 

Settlehext. — The  first  settlement  in  what  is  n<»w  Nevada  oouni y  was  made 
in  the  summer  «»f  1S4S.  when  the  south  and  middle  branches  of  the  Yuba  were 
pxospcciel  for  gciid  for  a  considerable  distance  into  the  mountiiins.  and  many 

to  th*t  of  lue  ri<ck«.  aci  ibal  the  strcAms  have,  in  generalf'excavated  their  val'ejs  in  alike 
ooof^-rmab.e  c:ani.er.** 

lo  reCereaoe  to  the  pol«l-beanng>  reins  of  Gnus  Valley.  Professor  SiUinan  says : 

**Tfce  qaarTz  xf-'^ns  cf  GnL«5  Valley  district  an?  not  peneraily  large.  Two  feet  is  probably 
a  fWl  aTerapt-  ih'ckne^s,  while  snme  of  the  most  productive^  and  those  which  have  piven 
from  the  fir^t  a  hipb  renntation  to  thi^  reprion.  have  not  averagv^d  over  a  fcK*:.  or  possibly 
eighteen  inches  in  thicKne<5.  There  are  some  exceedingly  rich  veins,  which  will  hardiy 
av^raz^  foiir  ixiches  in  tblcknefs,  and  which  have  yet  been  worked  at  a  protii,  while  at  the 
same  tim*»  there  are  veins  like  the  Eai^ka.  which  have  averaged  three  in  thickness,  and  the 
rcion  Hi't  vein  over  four  (e^t.  Tbe  Grass  Valley  veins  ar«*  often,  perhaps.  a«aa!!y  imbedded 
in  the  inclrt<;D?  rocks,  with  seldom  a  daccan  or  clay  selvage  or  parting,  although  this  is 
sometime^  f*^Ld  on  rne  or  both  walls. 

**  The  wa'. .« '•%  tbe  fissures  and  the  contact  faces  of  the  veins  are  oflen  seen  to  be  beautifully 
p-o}i«h«d  and  srriased. 

*•  The  veil.*  tire,  a«  a  rule,  l.igbly  mineralized,  crystalline,  and  affording  the  most  nnmis- 
takable  ev:*es>.-e  of  an  origin  frc»m  solution  in  water,  and  afford  not  the  lea^^i  eviience  of  an 
icxevTi*  cr-r'.E  l*i!eed«:.;?  c:iv:::< «  imd  ajavlzfii  structure  are  v#*ry  con*p:cu.;»n*  leaiure;  in 
L.^ny  of  :l-  J-*^«:  cL.--r&fter!z*d  an  J  iro?:  j'r«v3ucr:ve  of  the  pold-l«ear;ng  vi.-;n*  ...fib:-*  ui.*:rict, 
Ti.t-ye  ir: :!« J  •:•-•.".•:■  tTiJvr-.*?*  •  t  ay;  a  p.- •'.•.•  ori^iu  are  s»."en  in  Mai^acLufet!:*  H:.:,  Oph'.r 
Hi... A'.li*'!.  K.tL'^h.  Ka:eH.\ye«.  hvA  kurcka. 

"The  li.TTa". .    .   l:*:.:*  tf  :'-*•  < -m-*  Va.>  v  v»r:'j«!  varv extremelv  :  jsome carrv bu:  liiiie  c r  co 

•  •  •  • 

^:«i>/.e  g' '  i  ^r  f.'.p ::-.::«.  a'::."':rli  '.i.e  r"M  I'^iior  is  foucd  in  workin?  iu  xr.;;;  :o  i>e  sat"."- 
l*ctory.  an!  'if-  *'j!]b":>:«  ajr^ar  t*  CD:entra:inff  ih**  >and#  from  cru5"L:::2.  TL1<  is  the 
fxve  in  iLr:  L':  kv  aL-i  CiT^^r.  'jv  ie-.l*-:.  f'.'T  ex.imp!«*.  Kut  in  most  cases  'he  veins  of  iLis 
di*:rit:t  ab: --:.  J  :l  -"fphu-r-:?.  i;.i-.  i!j  of  iror..  c<^j'p»-r.  and  lea*i.  the  5Tj'.pLi:TC-:cJ  contents 
rirviLC  rr^v  V  in  :!.-  s.t**  vrii. :  zir.c  a:.i  ar<».i*:c  are  fouLd  a:<o.  but  niore  rarelv.  the 
r.v'St  co:«-l  f-Xi»!r.r!e  •::'  far^rr.:  <i;  «^.";'  ur«?:<  bvin?  in  the  Noia'xba^a  and  un  tie  Hca;?!<»n 
Hill :  leai  riS-iir.*^-  ia  the  ri.:.'n  IV.:'.  VhV«,  » a<  2"j!o::.i. '  and  thesam**  metal  :<  t"'»'.:r.d  a<»*:H-::i:ed 
»:tb  the  V'  ;*(.w  cr.pp.-r  in  o^r*  *  f  tie  K-:r»-k:»  r:'ne.  The  g<"»'.d  when  v:>:'«>- :«  very  cvm- 
nonly  seen  ?o  1-?  &**•::!.!!•  <! '.v::h  ::..>  «::;pr.r.!'€'!*:  !h:<  wa<  panicularly  the-  c.i.<f*  in  M^ssa- 
:^usetis  Hill.  ■?-.  h:!e  Rvcky  Har  p.r.-2  in  .ScH't-i^^n  Flat,  on  the  >anie  vein,  the  c/.d  :*  round 
cmetim^s  I:*  l-cHutlfu;  C'rj<i.V.'.7.''i  :::'i-f»-5.  Mn-iixiir  t'»jre!her  ih"  quanz.ar.'i  .'4.r:-o»i  dv*i;:ute 
>f  sQip'Mirct*.  Mr.  Wil.  sijj  Wa't  \ii'y»Tir.K-]  n.c  tlm:  in  work:'i:g  «^«ir.«-  ?evt-i::y  thousand 
..»Tis  of  rA'.'k  fr/n  Mas*a.i.u**=Tt.--  H:l.  vf-Ui.  il.f  averacre  t*^T2or  «»f  g«»id  wa?  aovn:  st>}  :  l^iitjki 
-3ifcs  tb:«  vf-ln  w:i5  al2:.o-t  tar:<rn.  "«}.•>•  again  ibe  gold  wa.<  found  in  i:  «•>  jibuc  JaLtly. 
;?pecla"y  wl^  'v  i!  was  :Lin.  :b':t  ::  hv!  to  b»-  cttt  ••u:  with  chi«f-ls.  It  i<  irat:..-:  vi  notoririy 
Ji.it  in  fhe  G'.'ld  Rill  ve.n.  '•:n:Lni*::«n  oi  the  v«^in  in  Mi5sacha^!rs  Hil!.  •  rv-lons  v:  tbe 
o-ie  were*  r  •  J.  jrJ.iy  charge?  "^^ l:'r.  c-'-ld  thu!  :i.e  tin-Munt  !6fqne<t»*TP-J  by  th-  ii.'.zC'Tf  .n  a  ^.n;:!'- 
*-j»r  ex-:^-!' -:!§./■.'•«  0.  Or:  'hr-  '■•.h'-r!.'\:id.  intteC'ambridc^  and  Lucky  n/.tie*.  Laving  a  itzxoT 
f  fib*?::  f'vi  to  ^''^*  goli  t.  th"  tr::.  !l'-  rr^c;«'U«  metal  i«  .«eMom  vi**:b>.  In  ti.-L-  K-rcka. 
vhf-Tf-  tbr  avcTr.^*:  tecor  ••:'  g..3  ii.  !?"«.••.•  u%?  ^>i  per  !.>u.  it  M-idum  exLlb/.'^d  w  :.a:  n^.iy  le 
a!!'-d  a  '  f7»frc:r--n  "  <«*  c-  -  3.  « 

"TL.-^  ftruc:'..:r:  of  ti^-  vfir.?  in  GrjL«<  Va'ley  varie*  in  ditTtrrerst  port'on*  «::*:Le  dlst.-l." 


alphnreis  aci  ^old  apptar  to  f:«;lvw  no  regular  mode  of  distribution.     In  a  tew  c:;r.».-!i  ::.e 
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rich  deposits  were  found  in  the  gravel  bars  and  along  the  margins  of  those  streams 
Two  or  three  parties  remained  in  their  camps  over  winter,  bnt  the  most  of  th< 
adventni-ers  returned  to  the  valleys  or  to  San  Francisco  in  the  fall.  The  nex 
season,  when  the  news  of  the  discoveries  brought  a  nish  of  gold-seekers  from  tin 
eastern  States,  the  lower  portion  of  the  county,  and  as  far  up  as  Nevada  City 
was  explored  by  prospectors.  One  or  two  companies  of  overland  inmiigrant4 
that  crossed  the  mountains  by  the  Truckee  route  stopped  near  Hough  and  Read} 
and  remained  there  during  the  winter  of  1849-50.  Another  company  of  immi 
grants  sto])ped  in  Gi'ass  Valley,  and  others  who  had  found  i-ich  claims,  includin<: 
two  or  three  families,  s|)ent  the  winter  in  the  basin  of  Nevada.  Mining,  whicl 
commenced  along  the  ninning  streams,  was  gradually  extended  to  the  <lry  gulches 
and  flats,  and  thence  into  the  hills,  thus  greatly  enlarging  the  known  mining  iirea 
Enough  prospecting  had  been  done  in  the  summer  and  fall  of  1849  to  prove 
the  surface  diggings  tt>  bo  incredibly  rich,  individuals  in  some  cases  having  taken 

«ulphuret8  arc  amin^d  tptj  distinctly  in  bands  or  zoncn,  parallel  to  tlio  walls,  form  in" 
*  ribbon  quartz.*  Tliis  is  especially  distinct  in  tho  Noranibaprua,  where,  as  before  mentioned, 
the  Rulpburets  are  arsenical,  and  ttie  pold  very  Onely  disseminated. 

"The  avcrafre  tenor  of  the  gold  in  the  Grass  Valley  veins  is  beli#*ved  to  bo  considerably  in 
exc«SR  of  what  is  found  in  most  other  portions  of  California.  In  Allison  Ranch,  Massachusetts 
Hill,  Rocky  Bar,  Ophir  Hill,  and  Eureka,  this  avcrajre  has  probably  reached  STjO  to  the  ton. 
Id  many  other  mines  it  has  been  considerablj  less,  but,  on  the  whole,  $30  may  not  be  far 
from  the  general  average  tenor  of  the  whole  district,  meaning,  of  course,  the  amount  actually 
sared  by  milling  oiHsrations. 

"The  loss  of  gold  is  very  various,  but  is  probably  nearly  always  greater  than  owners  are 
willing  to  confess,  if  indeed  they  know,  which  is  doubtful.  It  is  certain,  in  one  well-known 
mine,  my  own  samples  of  quartz  sands,  and  sulphurets  from  '  pans,'  assayed  resp«H;ti%'ely 
^\  and  $57  per  ton — a  result  which  whs  later  coutirmed  by  the  researches  of  another  very 
competent  mining  engineer,  quite  independently.  In  other  cases,  as  at  Kun-ka  and  Noraiu- 
bagna,  my  own  researches  show  the  loss  in  the  tailings  to  be  very  small,  not  exceeding  ^  to 
the  ton  in  the  latter,  and  less  than  that  in  the  former. 

"The  gold  in  many  of  the  Grass  Valley  mines  is  very  easily  worked,  being  clean,  angular, 
and  not  very  small,  hence  it  is  readily  entangled  in  the  iihi-e  of  blankets,  together  with  a  con- 
siderable portion  of  sulphurets,  naturally  leading  to  the  method  most  conmionly  in  use  in 
Grass  valley  for  treatment  of  the  gold  ores." 

The  same  authority  refers  as  lollows  to  the  Grass  Valley  method  of  amalgamation : 

"What  may  properly  be  called  the  *  Grass  Valley  mode,' con.sists  in  the  use  of  heavy 
stamps,  700  or  1,000  pounds,  crushing  usually  two  tons,  sometimes  two  ami  a  half  tons 
of  ore  each  in  ii4  hours  through  screens  not  exceeding  No.  (i,  rarely  m  tine.  Amalsa- 
mating  in  battery  and  copper  aprons  arc  usually  united.  In  some  mills  mercurial  ritfles 
aro  placed  in  front  of  the  discharge,  but  more  cx>mmonly  the  whole  body  of  cru*(hed  stuif  is 
led  at  once  over  blankets,  which  are  washed  out  every  few  minutes  into  tanks,  wliero  the  tree 
gold  and  sulphurets  are  allowed  to  collect  preparatoiy  to  being  passed  through  the  ^Attwood 
amalgamators.'  Theso  simnlo  machines  are  designcnl  to  bring  the  gold  into  thorough  con- 
tact with  mercury  containea  in  little  vats,  sunk  in  the  surface  of  an  inclined  table,  over 
which  the  stuff  is  fed  to  the  vats  m  a  rf*gultttcd  manner  by  a  stream  of  water,  while  iron 
blades  slowly  revolve  in  the  vats  to  cause  a  mixture  of  the  sands  and  quicksilver.  By  this 
apparatus,  at  the  Eureka  mill,  00  per  cent,  of  all  the  gold  is  obtained  which  is  saved 
from  the  ore.  Heyond  the  amalgamators  the  sands  are  carried  over  amalgamatic  copper 
sluices,  and  are  put  through  various  ore-saving  processes,  with  a  view  especially  to  concen- 
trating the  sulphurets.  These  processes  vary  much  in  different  mines.  lu  some  mills, 
especially  the  Ophir,  much  moro  elaborate  mechanical  apparatus  has  latelv  been  introduced, 
with  what  results  still  remains  to  be  seen.  It  is  certain  that  if  the  method  of  treatment  just 
sketched  seems  imperfect,  (as  it  undoubtedly  is,)  it  is  the  method  which  has  hitherto  yielded 
the  large  retunis  ot  gold  for  which  Grass  valley  has  obtained  its  well-deserved  renown.  As 
the  development  of  the  district  goes  forward,  cases  will  occur  of  veins  containing  gold  in  a 
state  of  very  fme  division,  to  w-iiich  other  methods  of  treatment  must  be  applied.  Such 
examples  indeed  already  exist,  and  the  probfenis  which  they  offer  will  be  met  by  the  use  of 
other  systems  of  amalgamation,  or  by  suitable  modifications  of  tho  existing  sy.^tem. 

"  Value  of  tiik  Siri.riiURETS.— The  sulphurets  occurring  in  the  Grass  Valley  district  arc 
usually  rich  in  c^old — some  of  them  remarkably  so.  In  quautity  they  probably  do  not  on 
an  average  amount  to  over  one  per  cent,  of  the  mass  of  tho  ores,  although  in  certain  mine:) 
they  are  found  more  abundantly.  For  a  long  time  there  was  no  better  inude  known  of  treat- 
ing them  than  tho  wasteful  one  of  grinding  them  in  pans  and  amalgamating.  In  this  way 
rarely  was  60  per  cent,  of  the  gold  tenor  saved.  After  many  abortive  efforts,  at  length  cem- 
plete  success  has  been  met  witn  in  the  use  of  Plattner's  chloiination  process.    Mr.  Deetken, 
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•nt  tbot!sac<)>  nf  dollars  in  a  few  davs,  and  tlie  fame  of  the  niinrs  rcaohinsr  other 
pans  of  ihe  Siate.  the  l.i!i>  and  ravines  of  the  eonnty  were  overnm  w  itli  eager 
f»ro«|»ect«.«r?  in  the  ?'»Tiii^  and  Fiiininer  of  1S50.  Pnrinj;  that  ^ca^un  si-ttlemenrs 
were  laa'Je  and  lainJK:;  coiii!iu*ncod  in  every  part  «»f  the  eonnty,  ixiey.t  what  is 
fr'W  Mead«»'v  Lake  ti»wiT>hip.  while  the  towns  of  Nevada.  (Iniss  Valley,  and 
RoacL  aiul  R»udv  e.uh  heiauif  the  eentre  of  a  lar<re  luiuii!::  i>opv.l:i!ion.  No 
4«'fimte  <-5r •.::::.:«•  ear.  Vm-  tnadt*  i»f  tlie  p.dd  priKlnel  of  the  oi'T;n:y  i:i  IS,'0:  hut 
itmni^t  L'^V'-  !h-<t.  l.-.r:r«*.  f«'r  then*  were  n(»t  less  than  fuur  «»r  l;vi'  ihi>r.s:ind  nion 
eagasped  in  ?:./•  rjirts.  The  tlaiins  wtre  exirai»rdinarily  rich.  :\vA  :i  i^^^sMfnible 
pp^ponion  ••!  •!.»■  miners  ntr.riied  to  their  former  homes  with  what  ihiey  eonsid- 
tixnl  snniz  :''r:i:es.  .•!  iVnr.i  S.''.000  to  -Si  0.000  earh,  as  the  resrJ?  of  their  simi- 
mors  work.     N<^*v«r  won*  for:ur.i-s  more  ea#ilv  made  bv  the  imskilltHl  hil»orer. 

In  the  sjriiir  **f  \>-'t\  tin*  h•iri^latTln*  passed  an  aet  for  the  oriraniration  of 
til**  cnnnry.  tL-  Torr>nr\-  havi'.ij;  pn*vionsly  been  eoniprised  within  the  limits  of 

nnw  coiiij#-c!e 5  with  thi'  ni!m:;on  \v<  iks  of  the  Eureka  mine,  is  eniitlrd  to  the rrinlit  of  ba%*- 
inzcve'X".  T€  :)>'?  •i-ffi/iiltit-s  which  fi  rmeriy  prevciilctl  the  suoct'ssful  xi:?i'  if  this  process  in 
Grk>s  Valley,  a  zero  •Jetst'iiHl  t2escrii*:;ou  of  which  will  bo  fouDv!  in  our  notice  of  the  Euivka 
miD*."* 

In  referrnce  to  the  length  and  depth  of  prodnciivo  oro  ground,  the  foUonirf^  remarks,  by 
Prof«t«5or  S:.;"3:an.  art*  imer»"4iinj: : 

■'Of  the  \-c<::b  of  the  prvi'jnctivo  portion  of  quartz  reina  and  the  depth  nt  which  they  con** 
inence  to  Itc-  .:::•  pr«>ii:r::v»*.  (irsi*.*  S':il'ev  oflFers  some  insrnictivc  examples : 

•*  The  Nor;:  >tar  vi  in.  tu  Wiimar  Hill,  lias  been  proved  productive  on  a  sin*tch  of  abont 
l,'>y.»  feet.  »":.  '.»•  :h:'  u-i.fT  •t"  p«»..l  !.a<  jrradually  iucri'a.^od  with  the  depth,  from  an  average 
ot  ^'J(J  in  :be  upper  levfl^i  to  iitMily  double  that  in  the  lower  levels.    The  limits  isamod  are 
rather  these  « :  fxp!orati<>ii  than  the  known  extent  of  the  productive  ore.     Iii  the  vein  on 
Massachu?et:<  hnd  Gold  IliV:^.  on  tlie  contrary,  the  distribution  of  the  *pay*  has  btvn  found 
mnch  more  c.ipriciou*,  Ih-Ihj:  at  time'j  extremely  rich,  and  again,  with  \u^  npjiannir  reason, 
vieldiug  scari;*.-.y  ib.e  co-^t  ot'  n:i::it:{;.    The  Eureka  mine  otTers  the  most  remarkable  example. 
Kowevcr.  of  .'»  srcaly  iiicrc:iM-  trum  a  non-paying  tenor  of  gold  near  the  I'Utcn^p  to  one  of 
nr.*"  *mnv. n  jc  'lu'-r.vs'M--*.     An  opii!i<^n  h:is  found  advocai«*s.  and  bus  bi'cii  in':h:!p'»  gene- 
ra.ly  a«xvp:<  :  !v  nj«»>t  wijit-r-*  o:;  I'.t*  MiMt-ct  of  pold-bcariug  qr.artz  v.  ii'.s,  ili.ii  tl.'cy  were 
r"/  L»*«:  I'.t.c.r  >::  :s-\-  and  in  •!•■;. ih  b-rame  gradnaily  poi>ror.     There  is  notliir.;;  in  the  nature 
of  thf  C.AM'.  ;l-  ::  <e-in<  ?••  n.e.  to  ju-itiiy  such  a  geiicia!iz:^ii«m  nio:v  rl.an  'Aaw  i<  to  sustain 
ft!,  ij'po^irc  ••;.  I:.:'»n.     Ii"  ui*  Ui'icp!  t'ic's  :is  a  guide,  we  limi  in  Caiiiornia  that  tlio  dt^po^t 
r.:n<."«.  t'  r  .  x  .  ::;•:«*,  Il.iy\v;sr.I\  Kii-rka.  in  Amauor.  l.'Ji^o  Uvt :  North  S:;:r.  T,*»  •  fn  i  on  the 
fi 'p»- :   P.'.u.-f  t-:!!.  in  Ma:ij»'i<:i  roiiiiry.  ""O'l  ft-et :  Eureka,  v,(irass  Va!l"-y,  >  4('o  tV-tt ;  Allison 
R.ir.i'h.  .Vjr>  t.  •.T.  &c..  a-J  j;  ni'r  have  had  an  increasing  tonor  otg-ld.     lt'il:«^  A'.ison  Hanch. 
the  I'rincfti  :^  n.iiif.  and  ^oii;f  •  li'.tTs  apjuar  to  be  exceptions,  the  answer  i**,  we  may  reason- 
ably exj»  •-•1  :!••*  >au."  v.uiari'ii.s  ot"  |«n«hiiiivcnt'ss  in  depth  whidi  mv  kiuiw  :i  tf  e\i>i  in  linear 
♦  xten:.     The-  l*r".::Cfton,  :ii"tiM  an  oxcei'.ent  run  of  g<K»d  ore.  became  suddenly  p»'i.r,  at  a  depth 
of  over  OV  !e«-t.  in  I*'".'):    but  I  a:a  intormed  by  Mr.  Hall,  the  presi-nt  sup'rintendent, 
ibat  the  C'»«»d  ore  came  in  a:rain  in  a  short  distance.     Mr.  Lanr.  the  Knaich  engineer,  whoso 
papers  ot  C'alifrrnia  nj::nN  js  otun  quotci,  cites  the  Allison  lianch  mine  in  i  \idcnce  of  .tlie 
theory  of  a  d(.-c;ca>iiig  t'-n*  r  of  i»uM  m  depth,  but  it  is  in  proof  that  .since  the  date  of  Mr. 
La'ir's  vift  f  l-ii*J-*:>)  ti::-*  mine  has  Uvn  at  work  on  ores  which  have  j  ielded  over  >UK)  value, 
\:<  pre.<enr  -uspfnd^d  acivty  In  ii:g  due  to  causes  quite  unconnected'  with  the  intrinsic  vaUic 
(;f  the  ni:n'».     The  ricii  'ehiuusevs'  i»r  productive  zones  of  «»re  grt»und  are  known  to  be  of 
varii'US  ex:ent  in  quartz  veins.  I'r-ni  a  lew  lect  to  many  hundreds  ««f  feet,  and  it  is  iu^^^ossible 
to  assign  any  v;iiid  rea-son  w!iy  we  may  ni>t  expect  the  same  chaiijres  in  a  vt-nieal  direction 
v^hich  w*:  tin  1  in  a  horizontal.*    As  the  ore-bearing  ground  or  shoots  of  ore  have  in  many,  it 
cot  in  mf'St  CRS»^s,  a  weli-dererniimd  pitch  otT  the  vertical,  it  is  self-''vid<Mit  that  a  vertical 
shaft  or  incline  at  right  angles  to  the  viins  must,  in  descending,  pa<s  t»nt  t»f  the  rich  into  the 
pDor  ground,  ar  certi!n  intervals,  an*!  it  is  i>*>rhaps  dite  to  an  ignoranc«*«»f  this  tact  that  miners 
Lave  abax;d.>a^d  sinking  brcause  they  found  the  *  pay '  suddenly  C4  ase  in  depth,  \^hen  a 
short  dista:;ce  more  would  probably  bring  them  into  another  zone  of  good  ore.    The  expe- 
rience of  every  gold-mining  di-itriVt  ntVers  examples  in  illustration  of  tliese  remaik.*.    In 
quartz  veins  containing  a  considerable  amount  of  sulphnrcas.  it  is  evident  that  the  ontcrop- 
pingi*  should  offer  much  better  returns  to  mining  industry  than  will  loilow  at'ier  the  line  of 
atm'^spheric  decomposition  lias  U'cn  pa*«sed,  because  above  this  line  nature  litis  set  free  the 
gold  formerly  entangled  in  the  sulplnirets,  leaving  it  available  for  the  common  nio»les  of  treat- 
ment, with  the  added  advantage  ofienlimes  that  the  particles  of  fnn*  gold  formerly  distributed 
through  a  considcmble  section  of  ttie  vein,  are  found  concentrated  iu  a  limiteil  amount  of  ore. 
It  is  easy  to  reach  the  conclusion  iu  such  cases  that  the  tenor  of  gold  iu  the  vein  is  less  in 
depth,  aVter  the  real  average  tenor  is  n>ached,  while  in  fact  it  is  neither  greater  nor  leas ;  but 
the  niettkl  is  no  longer  available  by  common  methods  of  treatment. 
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Yuba.  Nevada  City,  then  the  principal  town  and  near  the  centre  of  population, 
wusj  made  the  county  seat,  where  it  has  ever  Bince  remained.  Tlio  county  is 
divided  into  nine  townships  for  local  government,  viz :  Nevada,  Grass  Valley, 
llonrrli  and  Kcady,  Bndg(?port,  Bloomfield,  Eureka,  Washington,  Little  York, 
and  Meadow  I^iko.  Rough  and  Ready  comprises  the  foot-hills  extending  across 
the  western  end  of  the  C4junty,  fn>m  the  Yuba  to  Bear  river;  Meadow  Lake 
includes  the  suiiiinit  extending  across  the  eastern  end;  Bridgeport,  Bloomfield 
and  Eim*k:i  lie  between  the  ujiddle  and  south  Yuba  on  the  north;  Little  York 
is  oii  tlie  souili,  mosilv  lyiufir  between  Bear  river  and  Greenhorn  ci*eek;  and 
between  lioni^h  and  Ready  and  Meadow  Lake  are  the  t(»wnships  of  Grass  Valley, 
Nevada  and  Washington,  occupying  the  central  position. 

Of  the  early  settlers  but  few  remained  permanently  in  the  county,  by  far  the 
lai'ger  i»n»poitioii  rotuniing  to  the  east,  or  taking  up  their  permanent  abode  in 
other  parts  of  California.  But  their  places  were  iilled  by  other  adventurers,  and 
the  population  gradually  assumed  a  ]>ermanent  charactter,  and  now  numbers  not 
far  fi-oni  20,000  mmhy  of  whom  aV>out  one-third  are  adult  males.  The  inhab- 
itants deriv(»  tlieir  support  either  directly  or  indirectly  from  the  miues,  on  the  pros- 
perity of  which  d<'|K'!id  all  other  bmnclies  (»f  business. 

pLACEii  Mtxin*;. — I'lacer  mining  ])roj)erly  signities  the  working  of  the  shal- 
low deposits;  but  in  Califomia  the  tenn  ** placer-  is  usually  applied  to  the  deep 
deposits  as  well  as  the  shallow  diggings — hydraulic  and  cement  mining  being 
only  branches  of  ])ljK'er  mining — and  all  except  the  (piailz  lodes  being  desig- 
nat(>d  as  ])laeer  iniiiing. 

The  phu^er  iiiines  of  Nevada  county  have  lieen  w<»rked  steadily  since  1840, 
and  have  yielded  au  amount  of  treasure  that,  could  the  ligtmjs  be  pi\>curcd, 
would  stagger  belief.  'I'he  rich  pockets  alcmg  the  margins  of  the  streams,  and 
the  shallow  digirings  and  mvines  that  re«iuired  no  capital  and  but  little  prelim- 
inary labor  to  mine  sueeessfully,  have  been  mostly  w»>rked  out,  and  capital  and 
skill  are  now  indisjiensiible  to  success,  yet  there  i^  but  little  diminution  in  the 
yield.  As  elaims  are  worked  out  in  one  place  new  ones  are  opened  in  other 
h»calities,  and  although  failure  in  any  given  etiterprise  is  about  as  likely  as 
sticeess,  yet  tin?  pnispect  of  big  strikes,  and  the  hope  of  aequiring  a  fortum?  era 
competency  by  one  or  two  years  of  well-direeted  labor,  are  incentives  that  can- 
not fail  to.enlist  the  skill  of  the  most  energetic  of  the  mining  popidation. 

At  lirst,  mining  was  confined  to  the  gi'avel  bars  and  beds  of  the  running 
streams,  and  as  tlK»se  were  paitially  exhausted,  it  gradually  extended  to  the  dry 
ravines.  Hats  and  hillsides  adjacent.  TIk?  roeker  was  ih(»  principal  machine  used 
for  washing  the  auriferous  siinds  and  se|)arating  the  gtdd  fnnu  the  lighter  partieles. 
It  Jiail  been  brought  into  use  in  the  sununer  <»f  IS  IS.  during  the  iirst  .seas<m  (»f 
mining  in  (.\ilin)rnia,  though  nnich  of  the  gold  obtained  that  season  was  separated 
by  the  Mexican  method  of  washing  the  sand  in  wooden  bowls.  Sheet-iron  pans 
are  now  us<.'d  by  the  American  miners  fur  prosp<Tiing  and  other  pnr[>oses,  in 
plac^  of  the  wooden  bowls  of  the  Mexicans.  The  r(K*ker  was  suinTseded  by 
the  long-toni,  by  means  of  which  a  larger  amount  of  e.artli  and  gravel  could  he 
washed;  and  the  loug-tom  in  its  turn  gave  place  to  the  sluice.  This  was  a  most 
important  improvement,  and  enabled  minei*s  to  work  many  claims  that  would  n«»t 
]my  with  the  rocker  and  long-tom.* 

•  Profossor  Sili.inuin,  in  a  rt'port  on  the  pn)jK»rty  of  the  £un.*ka  Ditch  Company,  says  of  the 
sources  to  which  the  {^okl  iu  California  is  rctorablo : 

**The  orisiiuil  source  fnim  whence  all  the  gold  of  California  has  been  derived  is  undoubt- 
edly the  veins  of  pi»ld-bearing  (piortz  which  occur  so  abundantly  in  all  the  slates  and  nieta- 
morphic  rock  of  the  western  slopes  of  the  Sierras  within  the  an^as  known  as  the  gold  regions. 
But  this  original  or  great  source  of  the  precious  metal  is  historically  secondary  to  the  shallow 
and  deep  digging  or  placers,  in  the  former  of  which  gold  was  first  discovert'd,  and  which 
dnriug  the  early  years  of  Califomia  history  furnished  nearly  the  whole  of  the  metal  sent  into 
coAimcnrc.  That  the  placers  were  derived  from  the  degn>dation  or  breaking  up  of  the  aurif- 
erous vcius  and  the  distribution  of  the  detritus  thus  formed  by  the  agcucy  of  running  water 
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Ditcbcs  at  length  were  o^'nstmcted  to  hring  ilio  waior  i'V»t  \\:c  1:i!1s,  :uu1  r»s 
Ibe  miDcrs  were  comf»ellcd  to  leave  the  flat?  and  ravinos^  an-.l  :Ao  to  iljo  iliK»por 
<Sggmg:s,  tLe  jiroces?  of  sLMvellii^g  the- earth  into  the  siuia'slHHT.r.io  nuproliraMo. 
ind  the  prtictice  of  croumi-sluicing  came  into  use.  By  ihi>  i»;v  it;?.^  t1:o  surface- 
soil,  being  lc»o#ene<i  up  ^r  il.r«mn  into  a  trench  cnt  in  thr  l»i'il  r  n  s.  was  ^^ashe^l 
awav  bv  a  stream  of  wat<r.  leavinsj  onlv  the  heaw  <rravol  at  \hv  bottom  to  ho 
shovelled  into  the  sluict-?.     Grountl-sluii-inij  was  carried  on  oxicn>i\«'lv  in  this 

and  ice  does  not  admit  of  a  qnc-rtiun.  Ii  appeB7!>.  also,  to  be  pretty  coiiclni^ivcly  proved  thai 
tbe  gold-btrarinp  praTc-I  is  of  two  disiinct  epochs,  bi^th  geolojzically  very  nuuJo.iu  b«t  tht» 
later  peric»d  dUiiDCiiy  ^f-parate^]  in  time  from  tbe  earlier,  aud  it«  mat«*nal8  dVrivcd  cliiotly  from 
the  breaking  up  and  redii^tribntion  of  the  older  or  deep  placers.  These  appt  ar  to  1)0  diaiinctlj 
referable  to  a  river  eystrm  ditfi-rent  from  that  which  now  exists,  tlowiu{;rnt  a  lii^IuT  lovcl.  or 
orer  a  1e«$  elevated  continental  mass,  and  with  more  power,  but  f^'nonlllv  in  tbo  dinH?tion 
of  the  main  valleys  of  the  present  system.  It  was  pretty  early  discovcn-'d  that  very  oxteu- 
iive  and  Talcablt*  deposits  of  auriferous  ^avel  lav  at  levels  far  above  tho  proscnt  I'lairso  ot 
tbe  streams,  and  that  to  wash  these  deposits  required  the  adoption  of  new  mothiHls  adapted 
to  meet  the  case.  Hence  came  the  so-called  byoFAulic  process,  which,  although  iti  use  now 
for  more  than  ten  years,  has  yet  made  barely  more  than  a  commencement  upou  the  great 
mass  of  deep-lying  auriferous  shingle  which  remains  to  be  treated  by  this  method  of  gold 
washing. 

*'  Finally  comcv  the  era  of  quartz  mining  in  depth,  the  successful  pn>secntion  of  which 
df^manded  mon?  skl;l  and  capital,  as  well  as  chea^ier  labor  and  Ivtter  macbiuery,  than  tho 
early  days  of  California  furnished.  lu  this  man  undertakes  to  do  for  himsoif  by  tho  use  of 
his  own  skill  what  in  an  earlier  a^re  nature  had  done  for  him  on  a  gr:uid  scale,  in  breaking 
up  the  matrix  of  the  precious  metal,  commencing  at  the  fountain  head  of  the  stream  of  gold. 

**  I  propusu  at  present  to  cou^ider  with  some  detail  the  secoud  of  tho  groat  souri*esof  gold 
prcductions,  viz :  deep-lying  placers.  The  character  of  these  deposits  i:$  well  illustrated  by 
a  description  of  the  ground  oetw  een  the  south  and  middle  forks  of  the  Yuba  river,  in  Nevada 
county,  where  this  description  of  gtild  deposit  is  well  cxpa^ted  in  consoquenee  of  the  consid- 
erable amount  of  mining  work  which  has  been  performed  there,  the  whole  of  this  ground 
being  controlieu  by  the  waters  of  the  Middle  Yuba  Canal  Company  aud  of  the  Eureka  Lake 
Water  Company. 

*'  The  Dl:^p"^l.A<;ERS  or  Tiin  Yuba. — The  Yuba  is  an  afHnent  of  the  iM-atluT  river,  wliieh 
it  joins  at  Miirysville  ou  its  way  to  its  junction  with  the  SacraiiK'uto.  The  sMiith  ainl  iiii<lille 
forks  of  the  Yuba  liver  unite  with  the  North  Yuba,  tho  course  of  whieli  is  iifaiiy  at  rijrht 
angles  to  these  two  branches,  whose  mean  course  is  west  about  K>^  souih.  vuia^nt'tie, )  the 
Foather  river  running  about  north  and  south. 

•*Tho  ridjro  of  laud  euibraeed  between  tho  south  and  middle  forks  of  the  Yuba  is  from  six 
to  eight  miW'S  in  width,  aud  to  thcliuiits  of  the  auritcrous  gravel,  as  thus  far  expbm'd,  nbi'Ut 
30  miles,  forming  an  area  of  about  20U  square  miles.  Tho  I'levatioii  of  this  ritl;r«'  abovi*  tho 
sea  is,  .it  its  western  extremity,  near  Fn:ueh  Corral,  about  l.riOl)  feet,  from  wli«-iu'i'  it  j:ia«lually 
rises  into  the  high  iSierms,  the  Yuba  (jap  Pass  being  4,r>70  feet  above  the  sea,  aud  the  I)i»wnii'- 
rille  liuttes  about  ti.i^U)  feet.  This  Mesopotamia  is  cut  up  by  ravines  dese«'iidiiifr  from  a 
central  axis  both  ways  into  the  valleys  of  the  two  rivers  forming  '  ^ulelu-s  *  with  stee])  sides, 
often  beautilully  wooded.  The  more  elevated  portions  of  tht*  laiid  lire  eo\  ereil  by  a  heavy 
bed  of  volcanic  ashes  and  breccia,  which  evidently  at  an  earlier  day  foriiicil  a  continuous 
sheet  over  not  only  the  tongue  of  land  under  consideration,  but  over  the  ii'ljacmt  rej^ioii,  as 
is  conspicuously  seen  in  the  sections  atTorded  by  tho  various  rivers  This  n»ass  of  voleanic. 
afthes  contains  numerous  angular  fiagments  of  cellular  l<iv,i,  trachyte,  basalt,  porphyry,  and 
volcanic  miueral  nggrejjates  quite  foreign  to  the  general  geology  of  the  countiy.  Its  thick- 
ness varies  ulth  the  topography  and  drainage  of  the  surface,  but  it  forms  the  summits  of  all 
the  hills  alKive  a  certain  horizon,  and  in  places  reaches  an  elevalii)n  ot  from  *J,(Hj(I  to  :t,(Mn> 
feet  al>ove  the  level  of  the  rivers.  Helow  Columbia  the  denudation  tif  I  In-  sui  face  lias  removed 
the  volcanic  matter,  leaving  the  auriferous  gravel  exposed  as  tin;  upper  sui  fan-.  This  volcanic 
depoiiit  receives  from  the  miners  the  general  name  of  *  cement,'  a  term  it  will  deserves  fnmi 
its  compact  and  tenacious  character,  much  resembling  pozzolaiia  or  Koman  ccuii'iit. 

*'The  auriferous  gravel  varies  in  thickness  from  HU  to  JOU  I'cet,  wheie  it  bus  lu-en  i-xposed  to 
denudation,  to  '27M  feet  or  more  wht-re  it  is  protected  from  such  action.  I'robably  l*^t/  h^a  is 
not  an  over-statement  for  its  average  thickness  in  tho  marginal  nortions,  whiTc  it  has  becMi 
ezp«3M-d  by  working  the  deep  diggings  or  hydraulic  claims.  This  va^it.  gravel  bed  is  com- 
posed cf  rounded  masses  ot  quartz,  grcenstoue,  and  all  tho  metamoiphic  rocks  which  are 
lonnd  in  the  high  Sierras. 

**  It  is  ol'ten  locally  stratified,  but  I  could  find  no  evidence  of  any  continuity  in  its  b<ildiiigH. 


The  lower  portions  are  composed  of  larger  boulders  than  the  upper  as  agi-neral  rule,  but  this 
does  not  exclude  the  occasional  presence  of  huge  boulders  in  tho  central  and  upjK^r  (Hirtions. 
In  a  fresh  fracture  of  the  whole  thickness  of  these  deposits,  such  as  may  be  seen  daily  in  tho 
*  claims,'  which  are  being  actively  worked,  a  striking  contrast  of  color  is  seen  In^tween  the 
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country  in  1S;>1  and  18.02,  tlio  use  of  tho  sluico  proper  at  that  time  beifig  v 
un«lers>tou<l,  and  havint^  in  a  great  raeJisure  snpereeded  other  methods.  With  n 
of  th<»  minin^r  impnn'ements  th(»re  were  no  esi)ecial  inventions,  hut  the  diffei 
npplianr<»8  cani(»  into  nH(»  trnidiiallv  as*  thev  were  needed  by  the  chanirin«j  ohai 
ter  of  mininir,  and  may  be  considered  as  tlio  result  of  the  coni]»ined  skill  j 
infi^enuity  <»!'  thr  niinin«x  population.  William  Khvell  put  up  and  used  the  1 
shiicc  at  Nevada  Citv,  in  Fi.«bruarv  or  March,  1S50,  but  he  does  n«»t  claim  ii 


lt>w«.T  iiml  iip|KT  port  inns  of  the  gravel  iiias:*,  consciiueiit  on  tlio  percolati^m  of  atpiosph 
>vat<;rs  and  air.  oxiciziu^  iho  iron  resulting  from  tho  decomposition  of  pyrites,  niui  staii 
till*  griivrl  of  a  lively  u*tl  and  yellow  color  in  wavincj  lines  and  bnuds,  eontra<tirir  bo 
with  the  blue  rolor  of  the  uuoxidized  portions.  A  clo^e  examination  of  the  blue  coii 
portion  of  the.  jifravel  fHows  it  to  be  highly  iu'prejrn at ed  with  sulphiiret  <»f  iron,  (iron  pyri: 
iorming.  in  fact,  the  chief  cementing  material  which  holds  the  pebble.s  iu  a  niusn  as  iiri 
conglomerate,  re(iuiriiig  the  force  of  gunpowder  to  brcftk  it  up. 

**  Jn  tin*  upper  p«»rlioiis  ot  these  bed.s  are  frequent  i>olated  patches,  often  of  consider. 
extent,  composed  of  fine  sand,  clearly  showing  water  lines,  curved,  sloping,  or  l.orizoi 
but  never  foi  nny  distance  regular,  and  iu  these  portions  occur  frequentiy  large  <juan;itii 
lignite,  or  IonsII  wood,  little  changc*d  from  its  oiigiiuil  condition,  but  blackeneil  to  the  c 
of  coal  and  flat  witli  pressure.  Among  th<\<c  remains  Hie  logs  >imilar  in  nppeaniuce  to 
Manzanita.  nnw  growing  abundantly  on  the  hills  i>f  auriferous  gravel.  Some  of  tlrse,  w 
I  uieasurrd.  wen*  !.'>  to  is.  inehes  in  diamet«r,  and  lU  to  1")  fret  in  hngth.  OceasiuiiaUy 
mass  of  this  ancient  ilriftwocid  accinnulated  in  these  eddies  of  the  current,  where  they  ^ 
deposited  with  the  fine  ^auds,  amount  almost  to  a  continuous  bed  of  ]ignit<'. 

"Wedge-shaped  ai.d  lenticular  masses  of  tough  vell«)w  and  whi;i>h  eliiy  also  occur  in 
ancient  drift,  replacing  the  gravel  and  afloiding,  by  their  ^e^isti^g  imwcr,  a  great  inij 
nient  to  the  ojierations  of  mining. 

**Thc  'sla-.king  down,*  or  disintegration wliich  a  few  nionth»i'cxp:^«ure  <»f  tl:e  hard  gr 
*  cement*  pr«Mlr.ces,  is  due  maiuly.  if  not  entirely,  to  the  decon:po>ition  of  iliir  asM»ci 
pyrites  before  n»ied.  It  is  remarkable  how  largo  a  part  of  the  smoothed  ninl  b-  autil 
rounded  stones,  even  those  of  large  Bize,  undergo  a  similar  slacking  by  atmo>pheric  uc; 
even  in  a  very  brief  piTiod  of  time,  rendering  it  almost  injpossible  to  pre>orv.'  spciimti. 
the  gravelly  concirte  unless  they  are  protected  by  varnish.  The  mo>t  uun  loeiing  of 
*c«'n.ent'  masses  un*  sometimes  left,  over  ono  season  bv  tin;  miners,  expo>ed  t.*  the  jiir 
frosts,  to  secure  the  benetlts  of  this  disintegration,  without  which  but  little  of  the  eonta 
gold  can  bo  obtained. 

"The  gold  is  disseminated  throughout  the  entire  mass  of  this  great  gravel  dcjiosit.  not 
formly  in  value,  but  always  in  greater  quantity  near  its  base  or  on  the  bed  ruck.  Iheu 
halt  of  the  d«'Ilo^il  is  found  to  be  always  less  in  value  than  the  lower  pait.  son.etinies  so 
that  it  would  b«  un]>rotitaI>le  working  by  itself,  but  inasmuch  as  there  is  no  practicable  i. 
of  working  the  under  stratum,  without  first  moving  the  upjier  portion,  in  luuctice  tiie  w 
is  worked. 

•*Thi'  gold  ran'ly  occurs  iu  large  masses  in  thij!  ancient  gravel.  Often  on  th«*  polished 
very  smooth  r<uil!U'e.s  of  the  *  bed  rock' and  of  the  superincuudient  niu<ses  ol  gravel  v 
fse'«hly  rai«»ed  Jnun  their  long  resting  place,  the  sc.alesof  brilliant  yellow  metal  are  beauii. 
conspiciUMis.  These  an?  tVrqueully  inlaid  so  firmly  upon  the  hanl  granite  lloorof  thean* 
river  or  glaeii-r  as  to  re-endde  haid  stone  mo.iaics.  Iu  fjwt  the  whole  Muface  of  the  bed 
ri'quiri'S  to  he  woiked  o\er  by  the  pick  to  secure  the  gold  entangled  iu  its  .surface,  toad* 
when  soft,  ^a.-.<»f  mica  r.\  chloritic  slate  or  gneiss,)  ol  s«'veral  inches.  * 

"Tin*  bed  rock,  as  it  i?*  signilicantly  termed  by  the  miners,  shows  every  where,  when  frr 
exposed,  thi»  mo.^t  coi:spicuous  evidence  of  aqueous  or  glacial  action.  Tho  ct.ui.se  and  d 
tion  of  the  motion  which  has  left  its  traces  everywhere  is  plainly  discernable.        *        * 

"The  *bid  nick*  varies  td'ciuirse  in  diirercnt  portions  of  the  ana  now  under  considera 
being  either  granite,  gneLss.  greenstone,  or  shale.  In  the  granite  are  ob<<eivcd  nuini 
minute  ({Uariz  veins  pursuing  a  course  parallel  to  each  other  olten  for  hundreds  ot  tevt  wit 
interruption. 

"Ill  the  *  American  daitn,*  at  San  Juan,  the  granite  is  snececded  on  the  west  by  a  1 
jointed  blue  siiiceou.^  shale  of  the  same  strike  with  the  main  joints  of  the  granite.  '1  his  1 
rock  is  ctjvcad  by  numerous  very  large  boulders  of  metamorphic  cougiomerate,  ot  whic 
traces  are  .seen  in  jilace. 

"The  counso  of  the  ancient  current,  where  I  had  an  opportunity  of  measuring  it,  appea 
h.ive  been  about  *J«»-  to  'J.V-  west  of  n«»rth,  (magnetic,)  which  it  will  be  jd>served  is  near 
right  angles  to  the  mean  cour^^e  of  the  middle  aud  south  forks  of  the  Yuba  river  ;  but  it  i 
I'.ir  from  parallelism  m  nh  the  axis  of  the  iSacramento  river  valley,  orof  the  great  valley  bet^ 
the  coast  range  and  the  Sierra  Nevada.  I  have  noted  the  same  general  direction  ('f 
scratches  elsewhere  in  the  gn»at  gold  region,  but  additional  ob.servations  aie  reqniretl  to  ju 
any  cimqirehensive  generalization.  This  much  appears  clearly  shown,  liowever,  by 
present  state  of  our  knowlclgo  on  this  subject,  viz:  that  the  spread  of  the  ancient*^ 
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m — some  one  having  suggested  tlio  idea  to  Mm.  A.  Cbabot  and  M. 
sd  tbem  soon  after,  and  greatly  improved  the  arrangement  of  the  riffles 
i^thod  of  working.! 

CTLic  Mixing. — The  hvdraulic  system  came  into  ase  in  Nevada  countv 
nd  enabled  miners  to  work  with  profit  a  vast  amount  of  auriferous 
bt  would  never  have  paid  by  the  old  process  of  sluicing.  About  April, 
3habot.  mining  near  Nevada  Oity,  used  a  hose  of  some  thirty-five  or 
n  length,  tlmmgh  which  the  water  was* conducted  from  the  top  of  the 
le  lK)ttom  of  \m  diggings.  Tliere  was  no  pipe  or  nozzle  at  the  end, 
)  was  found  to  be  a  great  saving  in  sluicing  off  the  earth  and  gravel 
lecn  picked  down,  and  also  a  convenience  in  cleaning  up  the  becl-rock. 
known  the  hose  wsis  not  use<l  that  season  in  any  otlier  claims,  and  it 
p|>car  that  Chabot  discovered  the  great  advantage  that  would  result  by 
he  stream  of  water  against  the  bank.  This  discovery  was  made  by 
terson  a  year  later.  In  April,  1853,  Matterson  and  his  partners,  who 
ing  a  claim  un  American  Hilt,  rigged  up  a  hose,  attached  a  nozzle  at 
nd  directing  it  against  the  bank,  as  water  is  thrown  up<m  a  building 
?n<riue,  found  tliat  a  small  stream  of  water  would  do  the  work  of  a 
,en  in  excavating  earth.  Very  soon  after  this  the  hydraulic  was  adopted 
lers  throui'hout  the  countv  wherever  water  and  a  sufficient  fall  could 
?d.  Successive  improvements  have  been  made  in  hydraulic  mining, 
ippliances  now  in  us<^  but  little  resemble  those  of  1853 ;  but  the  prin- 
c  same,  and  to  Matterson  is  due  the  credit  of  the  important  discovery, 
ter  is  usually  conducted  into  the  diggings  through  large  iron  pipes,  at 
'  which  the  hose  is  attached,  and  the  water  having  a  high  fall  is  com- 

vet  was  produced  by  a  cause  greatly  more  elevated  than  the  existiDg  river  system, 
:  more  probable,  at  a  time  when  the  continent  was  less  elevated  than  at  present,* 
'  in  H  direction  conformable  to  the  course  of  the  valleys  of  the  Sacramento  and  8an 
iVo  find  it  impossible  to  admit  the  existinpf  river  system  as  a  cause  adequate  to  the 
f  such  vast  masses  of  roumicd  materials  ;  the  facts  plainly  point  to  a  much  fi^eater 
ritUT  than  any  now  tiowiiig  in  the  valU-y.  The  scctioH  alre«idy  given  illustrates 
«■  rclaiions  of  the  prc-sont  river  system  to  the  more  ancient  one  whose  p'&nd  effects 
t-d  in  the  lied  rock  and  its  vast  sui^rincumbcnt  mat«s  of  auriferous  gravel.  It 
to  illustrate  the  process  now  iu  progress  by  which  the  existing  river  system  derived 
ring  sands,  in  great  part  at  least,  from  the  cutting  away  and  secondary  distribu- 
>  ancient  pUu-crs. 

vho  have  hud  the  opportunity  of  visiting  other  portions  of  the  great  gold  region  of 
ban  that  now  under  consideration,  will  at  ouco  recognize  the  local  character  of  the 
n  as  perfectly  consistent  witli  the  general  phenomena  of  the  ancient  placers  as 
>ewhere ;  while  at  the  same  time  great  differences  are  found  in  many  of  the  details, 
luveras  and  Tuolumne  counties,  c^O  or  100  miles  further  south,  the  volcanic  matter 
auriterous  gravel  is  found  in  the  form  of  basaltic  columns,  lieneuth  which  occur 
ihcnoniena  already  described.  Here  the  wood  contained  in  the  gravel  beds  is 
agatized,  or  converted  into  semi-opal,  as  is  also  the  ctise  at  Nevada  City,  IMaccr- 
neM  here,  associated  with  beautiful  impressions  of  leaves  of  plants  and  tree^  similar 
ce  to  those  now  found  in  this  region. 

neral  description  of  the  deep-lying  placers  of  the  Yuba  might  be  greatly  extndede 
ites,  but  enough  has  probably  been  said  to  convey  the  nnpression  that  the  phe- 
o  described  are  cm  a  grand  and  comprehensive  scale,  and  referable  to  a  greneral 
interior  in  date  to  the  existing  river  system — a  cause  which  has  been  sufficient  to 
.  and  transport  the  gold-bearing  veins  of  the  Sierras,  with  their  associating  metu- 
>ks,  thus  laying  un  in  store  for  human  use  deposits  of  the  precious  metal  in  amount 
ar  beyond  the  notions  generall}*  prevailing  of  the  nature  of  placer  deposits.** 

>ini«)n  of  jr».'ftlopi-:t.H  that  Mitwqncnt  to  \hf  tcrtinry  period  ww  th«  time  t^-hcn  the  mnin  Tiilloys 
nt  were  czcavutc'il  by  eroKiun.  It  was  probulily  in  thi»  epoch  tknt  the  di'ep'Iyinff  unrifenmN 
cluc'tl  fr<>u)  the  degrndutiou  of  the  niciiunorphic  «chiftt«  aud  qanrtz  Tciiui  of  the  luvrras  by  the 
■  wat«T  und  of  glacii'm. 

ice  is  undoubtedly  the  must  essential  of  any  one  contrivance  for  saving  gold,  and 
11  phicer  mining  op»rations.  It  call  hardly  be  called  a  machine;  but  is  simply  a 
',  on  the  bottom  of  which  arc  fitted  blocks  of  wood,  rounded  stones,  or  riffles,  with 
to  catch  (iud  detain  the  gold,  while  the  earth  and  gravel  is  carried  down  by  the 


120  RESOURCES   OF   STATES  AND   TERRITORIES 

pressed  and  fi)rcefl  through  an  aperture  of  ono  and  a  half  to  two  inches  i 
diameter.  The  pipes  are  made  of  heavy  sheet  iron,  and  the  hose  of  stout  canvc 
usually  double  thickness.  Where  the  pressure  is  great,  the  hose  are  still  furth< 
strengthened  hy  a  net-work  of  strong  e4>rd.  In  some  of  the  hirger  mining  open 
tions  live  or  six  streams  of  water  are  kept  phiying  upon  the  bank,  uuderminin 
Mie  ground  and  molting  away  the  hills  at  an  incredible  mte.  In  this  mamu 
acres  of  ground,  fi-ecpiently  100  to  200  feet  deej),  are  washed  away  in 
sinnrle  seast)n,  and  the  bed-rock  left  bare.  The  water  shoots  from  the  nozzl 
witii  tremendous  force,  and  mind's  fi*equently  direct  the  stream  against  hug 
boulders  to  roll  them  out  of  their  wav.  The  hydraulic  is  the  most  eifectm 
method  eviT  yet  devised  for  excavating  largo  (|uantities  of  earth,  and  tho  i>n 
C4?s8  wiis  employed  to  some  extent  in  18G6,  l.iy  the  Central  racific  Railroad  Con 
pany  in  cutting  through  the  deep  hills  near  Dutch  Flat. 

The  American  miners,  except  those  engaged  in  quartz,  are  diiefly  workin 
the  deep  hill  diggings  by  the  hydraulic,  the  shallow  ilats  and  ravines,  as  a  gei 
eral  thing,  being  abandoned  to  the  Chinese.  In  most  cases,  the  cost  of  o])enin 
the  deep  claims  is  heavy,  re<piiring  considerable  capital  and  tho  ner\'o  to  invei 
it,  or  the  aggn*gate<l  labor  of  a  number  of  miners  who  are  content  to  work,  pe 
haj>s  for  years,  in  tho  hope  ()f  an  event luil  rewanl.  In  too  many  cases  the 
labor  and  perseverance  has  come  to  naught.  Tho  richest  deposits  are  found  o 
the  bed-rock  in  basins  or  in  the  channels  of  ancient  streams,  and  to  reach  thoE 
tunnels  have  to  be  run  in  solid  rock,  varying  in  length  from  a  fmv  hundred  t 
several  tht)usiind  feet  in  order  to  drain  the  ground  and  get  an  outlet  for  sliucint 
Wherever  practicable,  a  shaft  is  first  sunk  to  pr(isj)ect  the  ground  and  asceitai 
tho  position  of  the  basin  or  channel,  so  that  the  tunnel  in  coming  in  shall  I 
below  the  aurlfennis  de])osit.  But  this  cannot  always  be  done,  and  expensiv 
tunnels  an*  S4)mc?times  found  to  bo  tx)o  high  to  work  the  ground,  and  a  lower  on 
must  be  run  or  tho  claim  abandoned.  The  tunnel  serves  the  double  purpose  o 
draining  the  gruund  and  a  sluiceway,  and  the  mining  usually  commences  from 
shaft  sunk  from  the  surface  to  tho  heatl  of  tho  tunnel. 

The  most  important  centre  of  hymulio  mining  in  this  county  is  at  North  Sa 
Juan,  in  Bridgeport  township,  and  a  brief  statement  of  tho  operations  of  soni 
of  the  comj)anies  there  will  give  an  idea  of  the  scale  on  which  tliis  branch  c 
mining  is  condiu^ed.  The  Eureka  Company,  whoso  claims  were  on  fcJan  Jua 
Ilill,  commeuced  a  tunn(d  in  August,  ISoJ,  to  reach  the  inner  basin.  The  tui 
nel  was  coniplc?t(»d  in  October,  18G0,  at  a  cost  of  $84,000,  in  actual  assessment: 
and  the  cost  incun-ed  before  a  dividend  was  declared  was  §142,000.  Durin 
the  existenc^o  <»f  the  cx.)mpany  tho  average  numher  <»f  men  emph»yed  daily  w;: 
25,  and  the  total  yield  of  the  claims  3530,000.  The  claims  known  as  tli 
Deadman  Cut,  which  were  w<»rked  out  in  Ibol),  yielded  $150,007,  at  a  co: 
of  S71,4.'$3.  The  claims  of  ^IcKeeley  &  Company,  on  Manzanita  Hill,  wei 
worketi  fn)m  1855  to  1864,  yielding  $308,932,  and  paying  its  owners  in  dividem 
$126,000.  The  claims  above  mentioned  have  been  worked  out,  but  there  ai 
other  companies  still  caiTying  on  extensive  operati<»ns  in  the  vicinity,  scaue  i 
which  are  deriving  a  handsome  revenue  from  the  profits  of  working  their  claim 
The  tunn«d  i)f  the  American  Company  is  1,800  feet  in  length,  having  been  ru 
much  of  the  distiuice  through  blasting  rock.  This  ctmipany  has  adopted  all  tl 
improvements  in  hydraulic  mining.  They  have  a  mill  with  eight  stamps  fc 
crushing  cement,  antl  their  sluice  boxes  extend  from  ^Manzanita  Ilill  to  the  midd^ 
Yuba,  a  distan<;e  of  nearly  a  mile,  where  they  have  pans  for  grinding  the  san< 
IMie  company  usually  employ  25  men,  use  500  inches  of  water,  and  tho  clain 
yield  from  810,000  to  $15,000  a  month.  It  will  require  three  or  four  yeai 
longer  to  work  out  the  claims.  The  tunnel  «f  the  Yuba  Company  is  1,500  ih 
in  length,  an<i  was  completed  hist  spring  after  eleven  years'  lalMir.  This  con 
pany  uses  4U0  inches  of  water,  and  has  grt)und  enough  to  last  ten  year 
The  tunnel  of  tho  Star  Company  is  1,400  feet  in  length,  that  of  Iho  Gt)ldc 
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mpany  800  feet,  tbo  Wyoming  Gompany  1,000  fpct,  the  Knickerbocker 
et,  tlie  Badger  700  feet,' and  that  of  the  Gold  131  off  Coinpaiiy  1,800  feet, 
mnels  have  been  run  for  much  of  the  distance  thn)ngh  solid' rock,  which 
nm  830  to  $50  a  foot. 

HViLLE,  situated  four  miles  west  of  North  San  Juan,  has  also  l>ecn  a  pros- 
ocality  for  hydraulic  mining.  The  Irish  claims  were  workc<l  by  means 
ng  for  a  number  of  years,  and  paid  largely.  Water  was  furnished  by 
idy  creek  and  Grizzly  ditches,  but  in  such*  limitwl  quantities  that  littlo 
a  was  made  in  hydraulic  mining  until  1857,  when  the  !iIiddlo  Yuba  Canal 
ly  extended  their  ditch  to  Birchville,  and  furnished  water  in  abundance. 
9  four  bed-rock  tunnels  were  projected,  and  completed  in  1864,  at  an 
ite  cost  of  61 20,000.  These  tunnels  dnun  the  upper  portion  of  the  channel ; 
er  portion  will  be  drained  by  another  tunnel  2,400  feet  in  length,  now  in 
of  construction,  by  means  of  which  a  largo  extent  of  valiiablo  mining 
will  be  worke(l.  The  gross  yield  and  net  pn)lits  of  the  claims  of  five 
leading  companies  at  Birchville,  for  180G,  were  as  follows,  in  round  num- 

Grosii  proceeds.  Net  profits. 

mencan  Company S180,  000  6133,  000 

aqnin  Company 134,  000  68, 500 

ise  Company 100,  000  72, 000 

i  Tunnol  Company Si>,  000  24,  000 

icc  and  American  Company Ho,  000  30,  000 

years  18C5  and  1866  may  1)0  regarded  as  the  harvest  time  for  the  Birch- 
iners,  as  they  had  jireviously  been  at  heavy  expense  in  opening  their 
.  whi<;h  is  now  nearly  worked  out.  Many  of  the  owners  in  the  above 
[ire  appropriating  a  lai^e  share  of  their  profits  to  mnning  the  new  tunnel, 
s'cn  Corral  is  situated  at  the  L)wer  terminus  of  the  anrifen)us  gravel  mnge 
funnd  b<.^tweeii  the  Middle  and  South  Yuba  riv«»rs.  The  nwincs  and  fiats 
tr»  be  rich,  and  attracted  thither  a  cousidorablo  number  of  miners,  at 
of  the  vear  when  water  could  bo  had  to  work  the  claims.  1'he  hill  di«f- 
rere  diiJc^uvenKl  in  ls;5:3,  and  ditches  wore  ctuistnu-ted  from  Shtuly  creek 
g  ill  water  to  work  them.  Tunnels  and  cuts  were  run  into  the  hills 
er  fall  could  be  obtained,  the  ditches  were  enlarged,  and  pi*ofitablo  mining 
llowed.     .Subse<piently  deeper  tunnels  were  niii,  in  order  to  reach  the 

of  the  deposit,  which  was  found  to  be  from  100  to  :^00  feet  Inflow 
iace.  The  total  co^t  of  the  various  cuts  and  tunnels  of  the  district  can- 
less  than  a  ciuarter  of  a  niillion  <lollars,  and  the  amount  of  gold  taken 
;t  be  several  millions.  A  largo  extent  of  valuable  niiiiiug  ground  remains 
orked.     Jn  addition  to  the  hydraulic  mines,  there  is  a  bn«ul,  deep  stnitum 

cement  irravel  which  is  rich  in  ffold.  This  will  have  to  l)e  worked  bv 
occss,  as  is  already  being  successfully  done  in  othwr  parts  of  the  cot^nty, 
1  give  w«)rk  to  several  mills  for  years.* 

re'.s  Flat,  situated  on  the  shipe  of  the  hill  south  of  the  Middle  Yuba,  in 
.  township,  is  another  important  centre  of  hydraulic  mining.  jSeveral 
id  acres  of  ground,  averaging  100  feet  in  depth  from  the  surface  to  the 
k,  liavo  been  sluiced  ofl',  giving  employment  to  several  hundred  miners 

past  \i)  yeiirs.  Of  late  the  claims  have  been  bought  up  by  a  few 
om]'anies,  who  are  carrying  on  operations  ujion  an  extensive  scale,  and 
Iv  u  iih  success.     At  Wolsev's  Flat,  a  mile  below  M<K)re's,  are  some  of  the 

diggings  in  the  countVt  the  bank  in  one  place  being  over  200  leet 
ht.  Orleans  Hat,  two  miles  above  Moore's,  was  fonnerly  an  important 
locality,  and  at  one  lime  had  a  population  of  600  or  800 ;  but  the  diggings 

^  For  a  more  detailed  account  of  this  district  eeo  article  on  ditches. 
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being  comparatively  bballow  Lave  l»ccn  entirely  worked  out,  and  tiie  town  is 
now  desert  (m1. 

At  Nonli  Bloomfield  and  Colnnibia  Hill,  in  Bloomfield  township,  at  Gopber 
Ilill  and  Scoteh  Flat,  in  Nevada  township,  at  Quaker  Hill,  in  Little  York, 
uud  many  other  places  in  (he  county,  hydraulio  mining  is  carried  on  quite  exten- 
sively. 

The  amount  of  capital  invested  in  hydraulic  and  phicer  mining  in  the  county, 
including  the  (*ost  of  opcTiing  the  claims,  iron  pities,  flumes  and  sluices,  and 
various  oilier  implements  and  improvements,  is  estimated  at  $1,«500,000.  These 
mines  give,  employment  to  alK)ut  2,000  men  inclnding  several  hundred  Chinese, 
and  yield  annually  not  far  from  $<i,«500,000 — say  $1,750  to  each  man.  Three 
dolhira  a  day  is  (he  usual  wag<*s  paid  to  miners;  but  the  water  bills  and  other 
csjxMisc^s  absorb  a  large  portion  of  the  gross  product,  so  that  the  not  yield  to  the 
miners,  if  the  whole  could  be  averaged,  would  he  but  little  in  excess  of  their 
wages.  OH  course,  some  of  the  claims  aiford  large  prr^fits,  while  others  scaioely 
3'ield  sufficient  to  pay  water  bills;  but  the  miners  persevere  to  the  extent  of  their 
means  in  hopes  of  striking  better  pay. 

Ckmknt  Mining. — In  sc»me  of  the  auriferous  deposits  found  in  the  beds  of 
the  ancient  lakes  and  wat(?reourses  the  gravel  is  cemented  together  so  compiictly 
that  consiilerable  force  is  required  to  pulverize  it,  in  order  to  save  the  gold  by 
the  sluicing  ])i\H:ess.  For  this  purpose  vanous  expedients  have  l)een  devised  by 
the  miners,  among  which  is  the  erection  of  stamp  mills,  similar  to  those  used  in 
crushing  quartz,  and  the  busineiss  has  become  of  considerable  iuqwrtanco  in  this 
county.  Litth3  York  township  has  taken  the  lead  in  this  branch  of  minitig. 
Cement  mills  have  also  been  cre(5te<l  in  Washington,  Eureka,  Bridgeport,  Nevada, 
and  Grass  Valley  townsliips,  but  mostly  as  adjuncts  to  hydraulic  mining,  and  the 
yield  fnmi  this  sinirce,  as  (compared  with  that  from  other  branches  of  mining,  is 
small.     In  JJttle  York,  however,  it  is  the  leading  business. 

Blue  C4.'meut  gravel  was  found  in  many  of  the  hill  claims  in  Little  York  township 
as  early  sis  the  summer  of  1 8/>2,  and  in  some  of  the  claims  it  was  so  tough  that 
it  had  to  Ik*  blasted  in  order  to  drift  it  out.  A  very  small  pniportion  <»f  the  gold 
was  save<l  by  merely  rmming  it  once  thi*ough  the  sluices,  and  the  method  at  first 
«'idopted  was  to  pile  up  tlie  tailings  and  allow  them  to  remain  some  months,  imtil 
tlie  action  of  the  elements  had  partially  decomposed  them,  and  then  sluice  them 
again.  In  this  manner  each  lot  of  gravel  was  nm  through  the  sluices  six  or 
eight  times,  rcjquiring  two  or  three  years  for  the  operation.  The  Chinamen  work 
the  cement  in  the  same  manner  now,  and  many  are  of  the  opinion  that  it  is  the 
most  efficient  and  economical  method ;  but  the  process  is  too  slow  for  American 
miners. 

The  first  stamp  mill  for  crushing  cement  was  built  by  the  Massassauga  Com- 
luiny^  near  the  town  of  Little  York,  in  the  summer  of  18f)7.  This  mill  had  no 
screens,  but  the  cement  was  thrown  into  the  biittery,  where  the  stamps  were  kept 
numini;,  and  canied  off  into  the  sluices  bv  a  stream  of  water.  Of  course,  much  of 
the  cement  was  not  pulv(!rized,  but  the  tailings,  after  nmning  through  the  sluice, 
were  saved  for  a  vear  or  more  and  allowed  to  slack,  when  thev  were  run  thro(u;h 
again,  and  yielded  nearly  as  much  gold  as  on  the  first  run.  Another  mill  was 
built  near  Little  York  in  the  spring  of  1858,  which  was  a  considerabh*  improve- 
ment on  its  predecessor,  and  cement  mills  have  since  been  ert»cted  at  You  Bet, 
Red  Dog,  Hunt's  Hill,  Gougeye,  and  other  places  in  the  township.  I'ho  screens 
now  used  are  nearly  as  fine  as  those  commonly  used  in  the  quartz  mills,  and  it 
has  been  fully  dctemmied  that  the  finer  the  cement  is  cnished  the  more  gold  will 
be  saved. 

At  the  present  time  there  are  16  cement  mills  in  Little  York  township,  having 
in  all  130  stamps;  two  in  Washington  township  with  eight  stamps,  one  in  Eureka 
with  eight  stamps,  one  in  Bridgeport  with  eight  stamps,  one  in  Nevada  with  l.^ 
stamps,  and  one  in  Gmss  Valley,  with  eight  stamps.     These  make  an  aggregate 
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a  ibe  cOiin;T  of  22  mills,  with  185  stamps.  Some  of  tLoso  milU  arc  kept  nm- 
iag  sieadlly.  urLers  are  in  o})enitioD  oniy  a  portion  of  tljc  time,  and  a  unmbcr 
jkTe  been  iiiie  fi»r  a  rear  or  more  in  consequence  of  the  inability  of  tbo  owners 
«i  open  iLeir  claims,  and  other  causes.  The  amount  of  cn^vol  cni>hod  l»v  a 
sainp  varies>  m«m  three  to  eight  tons  in  24  hours.  Si>metimes  IoOsh:  £;;Rivi'i  is 
■an  iliTiiuff";*  ti.t*  lullU  to  s:ive  the  gold  contained  in  the  quartz  pebbles,  fiiA  which 
roald  Ik*  1'»>:  by  ordinary  sluicing;  but  much  of  the  cement  is  very  compact 
md  as  di^.-u'.:  lo  cnish  as  the  hardest  quartz. 

The  cemer.:  uiilL  are  not  usually  provided  ^iih  the  appliances  for  amalsrama- 
ing  an<l  savinir  tht-  gold  that  are  now  connected  with  the  quartz  mills.  Quick- 
alver  is  use*!  iii  iLe  batteries,  where  the  most  of  the  gold  is  amulgamnteJ,  and 
ifier  leavinir  Ti.c  batteries  the  pulp  passes  over  galvanized  coj>per  plates  and 
riffles  tilie<l  with  quickjiilverj  and  whatever  gold  is  not  fccived  by  this  process  is 
[(tsL  A  m'Kli-netVted  improvement  is  an  effectual  method  <»f  ciaicent rating  the 
mlphnret^.  These  are  fuund  in  considerable  quantities  with  the  cement  gi-avel, 
sad  generariy  o^niain  sufficient  gold  to  yield  a  gmid  \n\i\\i  wIkmi  worked  by  the 
;hlorinatI«>ii  5»r«icess.  If  machinen-,  not  too  expensive,  cuuld  be  devised  for 
separating  tL^m  from  the  mass  of  pulp,  it  would  add  largely  to  the  prolits  of  the 
;>usine«s. 

The  working  uf  ilie  cement  deposits,  like  other  branches  of  mining,  has  had 
ts  nps  and  d«»wns.  but  *»n  the  whole  has  been  progressing,  and  the  buMuess  ban 
icen  increasing  in  ini]>ortance  siuce  the  lirst  mill  was  eriTtetl  in  ISoT.  Almost 
•very  claim  has  at  limes  paid  largely,  and  again  the  rcu-eipts  would  fall  below 
'xpcQses.  The  goM  is  unevenly  distributed  throughout  the  gravel  dopi»sits, 
jeiofiT  found  in  great  abundance  wherever  the  position  of  the  nn-k  or  other  cir- 
'umstauces  were  ^uch  as  to  form  riffles,  and  in  other  places  insufficient  to  pay  the 
•ost  of  driinnir  out  the  gravel.  "Whether  the  business  is  to  increase  until  it 
jocomes  of  Ifailing  imjKirtancct  de}x^nds  on  the  character  of  the  deposits  that  may 
.ereafter  Ik*  <»pen<d  in  i  lir  ancient  river  channels.  A  vast  ainonnt  of  placer  minitig 
rround  yet  viiL;iiii>  i«i  be  opened,  and  should  a  coiisiilerable  pro [hu lion  of  the 
r^tivol  foiiiiil  'lierein  be  ceriieuted  so  as  to  re<inire  cnisl;i:ig.  mills  will  be  erected 
'ir  the  purp••^e:  oilierwise  it  will  be  worked  by  the  more  eeiHioniical  i)roc<>s  of 
iluicing. 

The  caj'iT.il  invested  in  cement  mining  in  Neva«la  connty.  inelndiiig  tlic  mills, 
;«>ielinir  nia«Linery.  eo>i  <»f  opening  the  elainis.  &e.,  is  abmit  ^400,000;  niuid»er 
if  men  emnluvetl.  :JUO;  annual  viehh  S300,0U0.  These  li.'j:ui'cs.  iriven  in  riumd 
imilx-rs.  are  very  nearly  correct,  as  applied  to  tjie  j»a.-»i  three  years.  There  are 
'ime  outsivi'-  expenses,  which,  added  t«»  the  wages  of  the  miners,  will  probably 
mifv.  hat  «xi'i'«*:l  the  irro>s  vield.  Some  of  the  cement  mines  have  paitl  lai*:^*  iv, 
rhile  others  have  pr«»veil  failures:  but  the  faiimcs  have  not  been  so  disa^iirous 
ud  uuivers;il  as  tiic  early  <[iianz  failures. 

KxTE.VT  c)i  THE  I'l.ArEii  MiXES. — The  product  <»f  tho  placcr  mine  s  of  Nevada 
ijuntv  has  neither  materiallv  increased  nor  diminished  sinee  iSoU,  and  though 
ley  have  bi'«ii  worked  without  iniernipiion  for  19  years,  the  <h*vclopmonts  of 
iat  peiiml  have  barely  been  sufficient  to  give  us  an  i<lea  ot*  their  va>t  exteiit. 
*hc  shalhiw  digirinL^s  whieh  were  so  easily  worked,  and  aflorded  such  lar:^e 
-tunis  to  the  early  miners,  are  m(»stly  exhausted;  but  the  deep  jjlacers,  or  hill 
iggings,  ih  the  «haunels  (»f  ancient  streams,  in  many  places  underlying  hundrcvls 
f  feet  uf  alluvial  deposits  and  volcanic  matiTial,  cannot  bo  exhausted  lor  a  hmg 
eritxl  of  tim*.*.  In  fact,  for  all  practical  purjioses,  they  may  be  cc»nsitlore<l  as 
lexhaustible. 

The  long  ijravel  ranges,  extending  from  the  high  SieiTato  the  foot  hills,  c<)ver 
early  half  the  surface  area  of  the  country,  for  the  most  part  are  auriferous,  and 
I  places  arc  of  great  depth.  Gold  in  greater  or  less  ipiantities  is  found  from 
le  surface  down,  in  some  places  sufficient  to  jniy  nmning  exjienses;  but  for 
leir  proffts  the  miners  mainly  rely  on  striking  rich  gravel  deposits  in  the  chaii- 
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nel8  of  wljiit  once  were  rnniiin|]^  streams.  Thoso  ancient  channels  are  very 
numon)ns,  and  the  p:raY(»l  deposits  therein  are  of  the  Ranie  character  as  those  in 
existing  i<t reams.  Many  of  the  old  channels  arc  cut  transversely  by  others, 
rfiowiuir  the  existenct*  of  not  onlv  one,  but  sevenil  ancient  river  svsteins;  bm 
whether  the  great  i^hansres  on  the  western  slope  of  th(?  inonntains  wc?re  produced 
bv  causes  now  in  fore**,  or  bv  sudden  convuls?ions,  the  facts  yet  broui'ht  to  liffht 
are  not  suflicicMir  to  warrant  us  in  forminif  a  theory.  The  petrefaciions,  which 
are  found  ph»nlifully  in  the  deepest  diggings,  are  the  pine,  oak,  niauzanita,  and 
other  varieties  of  wood  now  growing  in  the  mountains,  hidicating  that  no  great 
climatic  or  geohigical  changes  have  taken  place  sin(re  the  ancient  channels  were 
iiUed  up.  The  iilling  tip  process  may  have  been  aided  by  volcanic  iiction, 
raising  the  beds  of  rivers  in  places  and  forcing  th(?ir  waters  into  new  channels. 
These  new  channels  would,  in  time,  wear  deeply  into  the  bed  rock,  and  in  this 
way  the  vleep  gulches,  ravines,  and  valleys  were  fonned.  The  formation  of  new 
valleys  by  thtj  action  of  water  left  the  old  river  channels  filled  with  gravel  and 
volcanic  ashes  to  Sidiilify,  and  become  less  jK^rx-ious  to  the  assaults  of  time  than 
the  primitive  rock  that  walled  them  in.  Myriads  of  ages  have  abmded  and 
wr)ni  aw;iv  the  solid  rock  that  once  enclosed  an«l  towercMl  far  above  iho  old  ehan- 
iiels;  but  the  cement  ridges,  defying  more  stoutly  the  action  of  tljo  elements, 
remain  to  attest  their  comparative  indestructibility  and  the  magnitude  of  natUR''s 
chanijes. 

Thus  far  the  old  river  channel  has  only  been  opened  and  worked  at  the  mow 
favorable  l(K'aliti(.*s,  where  there  are  biwasht^s,  or  where  they  have  been  cut  by 
more  ni(»dem  streams,  as  is  the  case  in  the  Nevachv  basin.     The  ridgo  between 
the  Soutli  Yuba  and  Deer  creeks  is  broken  by  two  deep  depressitms,  direirtly 
north  of  Xev/whi  City,  an«l  a  peak  called  Sugar  J^oaf  Hill  rises  between  the 
gaps.     At  this  ])oint  llie  ridge  (Mirves  to  the  west,  but  the  anc^ient  clianne!,  which 
for  some  distaneo  above  follows  the  course  of  tlie  ridge,  coniiuu«'s  irs  g«Mierai 
soutliwesierlv  directi<»n,  and  mak(?s  out   into  the  basin.     Here  the  ov(?rlvin«r 
strata  beiui'  conii)arativelv  slialh>w,  the  channel  was  discovered  at  an  earlv  dav, 
and  worked  by  means  of  drifting,  or  btuTowiug,  whence  it  was  called  the  '•  (J.iyote 
l.eud."     Shafts  were  sunk  on  Bourbon,  Manzanita,  Wet,  and  American  IIill.>«, 
and  th(»  richest  deposits  drifted  out,  but  the  claims  were  sul)>e(iat.Mii]y  bought  up 
by  ti  few  companie.**,  and  the  ground  worked  fn>m  the  snrfac"  down  by  the 
hvdraulic.     These  claims  vielded  iuunenselv,  and  the  amount  of  !»'old  exinicted 
from  the  base*  of  Sugar  Lotif  to  the  lower  workings  on  American  Hill,  a  little  f>ver 
a  mile,  is  believed  to  have  miched  §7,000,000  to  SS.OOO.OOO.    'J'he  iiuiount,  how- 
ever cannot  be  ascertained  with  anv  deijren  of  accuracv.     »Snl»se(iuentlv  tlie 
channel  was  tniced  northeasterly  under  the  high  ridge,  and  worked  out  f<»r  a 
distance  of  1^,000  feet  bv  the  Yotmir  America,  Live-oak,  Nebraska,  and  s<»uie 
other  companies  of  less  note,  and  the  yiehl  of  g(dd  in  that  distance  aK»ng  the 
cliannel  is  known,  however,  to  have  exc^'cded  $3,000,000.     The  channel  is  nearly 
parallel  with  Deer  creek,  though  it  must  have  carried  n  nuich  larger  ipuiutily  ef 
wat(ir,  and  the  average  fall  appears  to  have  been  but  little  over  one  foot  in  a 
hundred.    The  same  channel  was  opened  a  mile  above  by  the  JIannony  Oomjiany, 
where  the  deposit  was  Ibund  to  be  equally  rich;  but  that  company  was  so  unfor- 
tunate as  to  couHuence  operations  on  the  north  side  of  the  ridge,  when  the  channel, 
at  their  hxjation,  sweeps  round  to  the  south  side,  thus  largely  enhancing  the  iv».<t 
4)f  working.     After  taking  out  $70,000  at  a  cost  of  $83,000,  they  suspended 
oj)erati(»ns.     The  nuist  of  the  ground  has  been  located  for  a  distan<;o  of  eight 
miles  up  the  ridg«»,  and  at  two  or  ihn^e  different  places  the  channel  has  been 
found,  tmd  Ihie  prospects  (d»tained,  but  the  operators,  for  the  want  of  adeqiwte 
])umping  maehiuery,  were  (compelled  to  desist.     The  claims  of  the*  (/old  Spring 
Company  adjoin  the  Hannony  groimd  above,  and  still  further  abovo  are  the 
clain^s  of  the  Fountain  Head  Company.     These  companies  are  ]>roparing  to 
«M)nuj^cncc  operations  under  favorable  auspices.     The  evidence  is  conclusive 
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channel  extends  a  considerablo  distance  up  the  mountains,  perhaps  CO 
es.  and  there  is  no  reason  to  donbt  that  every  1,000  feet  of  its  length 
million  of  treasnre.  Besides  this,  large  quantities  of  gold  ai*c  found  in 
er  chuimels  that  were  probably  once  tributaric<j  of  the  main  streams,  as 
in  iho  alluvium  above.  The  rich  hydraulic  diggings  at  Gold  Hill, 
mega,  and  other  places,  now  mostly  worked  out,  are  on  this  range. 
osx  oxteusivo  placer  mining  field  in  the  county,  and  perhaps  in  the 
Lhe  riil,!»'o  lM»tween  the  Middle  and  South  Yuba,  rnibracing  the  town- 
Bridirc'purt,  Bloomfield,  and  Eureka.  This  ridgt  is  al)out  30  miles 
,  and  fniiii  six  to  eiglit  in  width,  forming  an  area  of  alK>ut  200  square 
.'he  more  elevated  portion  is  covered  by  a  volcanic  formation ;  but  in 
(Kirtion?:,  in  Blooniiield  and  Bridgeport  townships,  the  volcanic  material 
Worn  away,  leaving  the  ground  in  a  more  favorable  condition  for 
operatinns,  which  is  now  being  improved  at  North  San  Juan,  and  other 
^ady  rc'feiTcd  to.  Professor  Silliman,  and  M^  Ltuir,  a  French  engineer 
have  desrcribed  this  ridge,  and  made  some  curious  estimates  of  the 
f  gold  contained  therein.  Laur  estimates  that  the  region  under  con- 
y  worked  ar  a  nite  which  would  yield  $12,000,000  of  gold  annual! v, 
exhausted  cmly  after  a  period  of  524  years,  which  woidd  give  as  the  gold 
ver  ii^ix  ihous^and  millions  of  dollars.  This  estimate,  however,  is  based 
ppoi:!itif»u  that  the  entire  gravel  range  is  equally  as  rich  as  the  claims 
examined.*     The  more  moderate  estimate  of  Professor  Silliman  gives 

ke  Company  digtribntcR  witter  to  several  hundred  workinp.s,  amon^  wbich  I  will 
illiistraliun.  that  of  the  '*  Eureka  claim,'*  near  the  little  village  of  8an  Juan,  la 
.  claim,  the  f^vel  bed  is  135  feet  deep,  or  about  43  metres.  The  iir:»t  22  metres 
irfacc  arc  a  rather  puor  but  easily  washed  sand ;  the  18  metres  below  are  a  very 
c-l,  rlchor,  but  quite  dilHcult  to  disintegrate.  The  working,  thcreforo,  is  carried 
Dnd it'll  >us  of  somo  difficulty. 

%iui;r  <!istrict  ha.s  been  controlled  by  a  "bed  rock  tunnel"  or  drain-gallerr,  cut  for 
anci*  jjito  xny  hard  praiiiie,  at  th«  rate  of  40  francs  the  running  foot.  (I'.bout  700 
?tre, )  j;JvIn'4  a  toial  cost  of  I40.UIH)  francs.  The  claim  is  still  in  full  activity, 
i'.ngr  i:?  eanii.d  on  by  four  jtt;t  (Ccau^  discharging  together  about  2r>,0iJ0  litn.*s  of 
3UN:  nnth»r  a  pressure  of  43  metres.  These Jcis  (Veau  break  up  the  gravel  against 
are  'lir«etiMl,  un<l  the  current  carries  off  the  mud  and  stones  into  the  sluices  in  the 
■}-.  wln-rothe  gold  is  deposited. 

:i  an-  sufrR-ient  to  direct  this  work,  which  is  carried  on  for  two  weeks,  sny  ten 
ys  o!  ( ;  jhf  hours  ouch.  At  the  expiration  of  this  time  the  washing  down  of  irtsh 
ppi'-i.  li.e  .sluices  arc  washi^d,  and  the  gold  is  taken  up. 

lijs  nfriod  of  ten  days  2t^,l»S0  cubic  metres  of  gravel  are  worked  over,  removing 
us  «.» iiv'sit  over  a  siiperiicies  of  G'.iO  sqiuiro  metres.    The  charges  for  working  are 
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taken  from  the  sluices  at  the  end  of  this  period  brings  an  average  of  30,(M!0 
lis  yit  id  increases  to  HO,(KiO  and  U'U.OOU  francs,  when  the  working  has  been  con- 
-ivcly  to  the  lower  portions  of  the  gravel. 

'ults  show  the  value  of  gold  extracted  from  one  of  these  California  alluvial  mines ; 
out  es]>c:ci.illy  the  great  progresison  working  and  tlie  small  amount  of  human  labor 
niethoj  (if  washing.  In  fact,  estimating  the  costof  a  miner^s  wages  at  ihe  uniform 
-ancs.  tli*»  expense  of  manual  labor  necessary  for  working  one  cubic  metre  of  gravel 
:  al  nittbudH  hitherto  employed  is  as  follows,  viz : 

Fr.  CintM. 

about  7r>      00 

Lcr "      '20      CO 

ng  torn'* "       5      CO 

ce "       1      71 

-  method  (hydraulic  washing) '*       0      t^ 

ippose  the  workings  now  actually  open  on  the  ridge  of  land  which  I  have  taken 
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the  area  of  the  places  where  gravel  depopits  Imve  been  worked  on  this  ridge  as 
equal  to  lifteen  square  miles,  and  its  probable  yield  in  gold  is  estimated  at 
S-544,G10,0()0.  hi  this  estimate  the  gravel  deposits  underlying  the  volcanic 
fomiatioiis  wvtv  not  taken  into  account.  These  are  known  in  many  places  to 
be  rich,  but  in  most  capes  can  only  be  reached  at  considerable  cost.*  The  Mount 
Zion  Comjiany  has  been  engaged  for  eleven  years  in  an  enterprise  to  open  the 
ground  under  the  cem<»nt  ridge  near  Snow  I'oint.  They  commenced  operations 
on  the  South  Yuba  side  and  ran  a  tunnel  to  the  coitre  of  th<^  hill,  where  thev 
found  rich  gravel ;  but  the  tunnel  jiroved  to  be  higher  than  the  bed  of  the  chan- 
nel, and  was  of  no  seiTice  in  working  the  ground.  They  then  stai-ted  another 
tunned  on  a  lower  level,  which,  after  several  yeaiV  labor,  is  now  nearly  com- 
pletc<l.  The  Kentucky  C-ompany,  encouraged  by  the  pnwpects  obtained  in  the 
claims  <»f  th«^  Mount  Zion  Company,  commenced  a  vertical  shaft  last  spring,  near 
Snow  Point,  with  the  view  of  sinking  to  the  bed  n»ck.  After  sinking  108  feet 
through  lava  cement,  they  reached  the  alluvial  deposit,  and  the  enterprise  is  still 
in  progress.  Tlu^  cost,  and  length  of  time  n^quired  to  realize  i^etums,  have  a  j 
tendency  to  discourage  miners  from  embarking  in  such  imdertakings,  though 
they  may  f(?el  ceilain  that  the  gold  is  there. 

The  Chalk  M()t:ntaix  Uange,  lying  mostly  between  Bear  river  and  Green-  I 
honi  creek,  on  the  southerly  boixler  of  the  ccmnty,  is  another  mining  field  of  immense 
pi-osj>ective  valu«».  The  average  elevation  of  the  ridge  is  somewhat  greater  than 
either  of  the  others  in  the  county,  and  the  higher  portion  is  covered  with  lava  - 
and  baKiltic  nn-ks.  At  the  southwesterly  estreniity,  near  Red  Dog  and  You  Bet, 
and  along  tin*  margins  of  tlie  ridge,  when*  the  volcanic  covering  has  been  worn 
away,  the  aurifeviius  gravel  has  been  worked  by  the  hydraulic,  and  in  most  places 
yielded  excrtllcnt  returns;  but  by  far  the  larger  portion  of  the  ground  will  have 

an  au  example,  to  W  ipplurcd  by  one  huiidrtrd  aroaa  equal  in  importance  to  tlioKureka claim. 
Tlje.*ift  one  Iiundred  liypi'thctical  districts  wonld  bo  pri*cisoly  cqnivulont  to  all  ihoMC  now 
existiu^r ;  f(^r,  ncroidin^r  to  tlio  proccdiii^  indications,  it  would  absorb  nil  the  water  brought 
l)y  tbo  Lake  Company,  as  diK'S  tliis.  iTio  richness  of  the  grravel,  taken  Iti  its  total  nia^Si 
helug^  assnuioJ  to  be  lauirly  nninterrnptcd,  the  yield  of  gold  would  be  in  both  eases  sensibly 
thi*  sanio. 

Now,  the  actual  working*  of  the  Enn  k.i,  after  a  year,  equivalent  to  200  days*  effective  labor, 
brings  a  value  in  gold  of  :i,0(iOX*2tH.'=^-()L.(MK.O  francs.  After  an  eqna!  peritMl  the  uno  hundred 
openings  supposed  wnuld  have  brought  in  C(»,(KH),(iOO  francs,  and  would  have  removed  the 
aurifeious  deposit  over  an  extent  of  l,'24(>,tU)0  square  metres. 

liut  the  total  sup(>iticics  of  tho  deposit  being  at  least  (>50, 000, 000  Fquan>  metres,  wo  see  that 
this  total  goId-pruduein<;  area,  yielding  $(>U, 000,000  of  gold  annually,  wc>uld  bo  exhausted 
only  after  h  period  of  ,5*24  3*ears. 

The  placer  to  which  tho  preceding  indications  refer  is  certainly  one  of  those  where  the  pro- 
duction of  gold  is  nu>st  perfectly  organized  and  most  active ;  but  its  extent,  which  is  IVK) 
square  kiUuietres,  is  un'niportant  in  connection  with  the  total  extent  of  the  analogous  deposits 
which  are  f.und  Hcatiercd  ovur  the  siijM;'ifici«*s  of  10,000  square  kilometres  which  forms  tho 
auriferous  zone  of  ( 'uli  iurnia.  A  u  increase  of  the  ai  ea  worked  over,  and  a  conj^equeut  increase 
of  producti«tn*frooi  this  class  of  deooMts,  is  possible  everywhere,  within  limits,  in  the  gold 
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gravel,    lie  al.so  estimates  that  cif^ht  per  cirnt.  ot  this  quantity  has  been  worked  away  in  the 


auriferous  giavcl  here  estimated  would  yield  over  §38,000,00«».     }{ut  the  total  area  of  the 


various  places  whcie  gravel  deposits  have  lM>cn  worked  on  this  ridge  is  estimated  by  Mr. 
Dlack  as  equal  to  15  square  miles,  all  of  which,  and  much  more,  is  controlle«l  by  the  water 

of  the  Euri  ka  Lake  Conipany,  or  of  the  Middle  Yuba  canal.     If  this  an^a  is  estimated  at  an  j 

average  of  40  yards  in  depth,  (it  varies  from  SO  to  200  and  2r>0  feet  in  depth,)  wo  eball  have  I 

l,8ir>,lK^,000  cubic  yards  of  gravel,  and  if  this  be  estimated  to  yield  onfy  'Jo  cents  per  yard  | 

wo  reach  the  grand  aggregate  of  $544,010,000  as  its  probable  yield  of  gold. — Professor  SHU'  \ 

man's  Report  on  the  Dtep-lijing  Plaeers^  March,  m65.  i 
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orke»'l  by  driftinir.  ciiber  by  means  of  deep  shaft?  or  extensive  tunnels. 
ge  exiecfis  neaTly  to  the  summit  of  the  Sierra,  bin  is  divided  by  the  valley 
river,  1-5  miles  above  Red  Do!?,  which  cuts  thnMigh  it  nearly  at  rijrht 
makins?  a  deep  deiirpssion.  the  tiills  rising  to  the  fieiirht  of  GOO  or  800 
each  side  «»f  the  vallev.     Three  miles  below  Boar  vallev.  on  tlie  fionth- 

•  jsMts  ihv  *\\X'p  srorffe  of  Steep  Hollow  has  cut  down  thruugh  the  volcanie 
ivel  fi.*rmati«>ns  to  tlie  bed  rock,  shiiwing  the  thickness  of  the  overlvj^nir 

•  lie  at  least  a  thousand  feet.  The  Chalk  Mountain  Blue  ifraverOoin- 
ade  extensive  locations  on  the  ridffe  in  the  spring  of  1866.  and  has  since 
igag*:*d  in  makinsr  explorations  under  the  superintendence  of  S.  N.  Strana- 
ji  incline  s\ia(i  was  sunk  at  the  southwesterly  end  of  the  a>in}iany*s  fnx>nnd, 
^  V*o«ly  ^-f  the  mountain,  going  down  on  the  re<l  gnivel,  undiT  t^e  pipe- 
Their  expioraiions  revealed  a  well-defined  ancient  river  channel,  the  rim 
Ln£f  to  a  couMderable  height  on  each  side.  The  course  of  tliestxvam  was 
southwest,  and  evidences  of  an  old  river  channel  have  lH.»en  found  at  Steep 

and  Ber4r  valley,  which  is  believed  to  bo  the  same.     For  the  |>ast  six 

a  mining  company  lias  been  engii^ed  in  sinking  a  venical  shaft  at  Bear 
and  at  a  deprli  of  a  little  over  a  hundred  foot  they  struck  a  deposit  of  gnivel 
ilders,  evidently  made  by  a  ninning  stream,  having  a  stuuhwesterly  course, 
ver  explorations  have  been  made  in  this  region,  the  difterent  strata  are 
1  the  following  order :  The  blue  cement  gravel,  in  whieh  the  gidd  is  very 
:y  discributoil.  is  found  only  in  the  channels  of  the  ancient  stretims.  Over 
I  deep  lK?d  of  loose,  gold-l)earing  travel,  of  a  nnldish  color,  and  this  is 

by  a  deep  layer  c»f  pijie-clay.     This  is  what  is  tenned  the  hydraulic 

the  principal  "  pay"  being  in  the  reil  gravel.  At  higher  elections  on 
:e,  the  lower  seinion  is  exactly  the  same,  but  with  two  iuldirional  stratiti- 
Al»ove  ilio  jiipe-clay  is  a  deep  deposit  of  conglomenite  boulders,  and 
bi<  .'i  l»ed  of  lava  or  basaltic  iiKks.  The  bed  nH*k  is  uneven,  and  in 
lai'fS  rises  iiit.»  the  pipe-clay  and  cuts  oif  the  hmI  gnivel ;  but  whenever 
»'|^;t  is  i'.i'iinl.  and  tiio  overlying  mass  is  not  too  ileep,  it  invariably  pays 
raiil'«'iiiir.  i'lure  is  a  vast  quantity  of  this  ground  to  be  wvukeil,  but  xo 
•Aii\-i\  i:s'ialiy  requires  the  labor  of  seveml  miners  I'lH*  t\\i\  or  tliiin*  years. 
ITS  have  f-i  lie  made  in  the  bed  n>ek,  or  long  tuuuv'ls  run.  i»»  »»l»iaiii  sutfi- 
il  I'or  a  sliiieewav  to  run  ofVtlie  earth. 
li<-r  mavi'l  range  iliviiling  the  waters  of  Orocnhoni  and  I  )eer  ejveUs,  p:issing 

r»n  i!;c  ii«»iih  and  (irass  VaUev  on  the  south,  exten«ls  weMrrlv  ihn»nifli 
ntv  ?o  the  f«K)t-liills,  terminating  at  Sniartsville,  in  Vnba  e<iiuitv,  when* 

tlie  iM'st  mines  in  the  Stare  an'  situated.  The  elevation  of  iliis  ridi'e  is 
n  rirlier  n|'  ilie  others  described,  and  the  gn)und  in  many  phiees  has  been 

sirr-es?l*ullv  bv  tlie  Iivdmulic.  At  tho  Alta  shaft,  sunk  on  this  rancft^ 
■ai«s  \'all(y.  aa  hmnensely  rich  deposit  of  gravel  was  diseovcnnl  in  the 
m  ;i  iiiiiiT  stream,  which  atlorded  largo  pn)iitrt  to  the  owners  of  the  claim, 
lieved  hv  Pome  that  a  c<mtinnous  channel  extemls  the  h'Uirth  of  tho  ridije 
lich  «'ame  tlie  rieh  surface  diirmnir^*  at  Uouffh  and  lleadv  that  wen»  worki'd 
an  early  day.     Mueh  of  this  i-ango  will  not  pay  for  working  with  the 

appliauees  for  mining,  and  at  rates  now  charged  for  water;  but  with 
iniprovenx^nts  in  the  art  of  mining,  an«l  perhaps  the  cheapening  of  water 

co>r  of  living,  it  is  pri>bable  that  ihotnost  of  it  will  eveiittially  bo  wi»rked. 
^tirnate  approaching  to  accuracy  can  bo  mailo  of  the  amount  of  gold  con- 
n  till?  iilae^u'  mines  of  this  countv,  and  which  vet  mav  be  hntui^lit  forth 

lif^nelit  (if  the  civilized  world.  To  say  that  it  is  enough  to  pay  o\\'  the 
[  debt  would  be  a  mrKlerato  estimate,  and  it  is  not  impmbablo  that  in 

thi'jfc  deep  placers,  deposits  of  gold  may  yot  Im)  found  in  such  quantities 
materially  diminish  tho  value  of  the  metal.  Biit  t4)  extract  it  fn)m  tho 
emulations  of  debris  in  which  it  is  hidden  will  cost  thousands  of  miners 
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centuries  of  toil.  Some  of  tlio  workers,  more  lucky  than  their  fellou-p,  will 
strike  valuable  deposits,  and  become  suddenly  enriched,  while  the  majority,  as 
hiis  always  been  the  case,  will  toil  on  in  poverty.  The  hope  of  rich  strikes  is 
tJie  ^ueat  incentive  to  the  miner  to  persevero,  but  the  risk,  which  is  alway.s  {.'Am- 
biderable  in  mining  opei:utic»ns,  even  when  the  best  judgment  is  exeit:iscil,  has  a 
tendency  to  deter  c^ipital  fn>in  embarking  in  the  business. 

QrAitTZ  Mining;. — In  the  mining  and  working  of  gold-bearing  quartz,  as  in 
most  other  branches  of  mining,  Nevada  county  has  taken  the  lead,  and  is  far  in 
advance  of  other  sections  of  the  gold  region.  It  was  not  until  the  spring  of  1  ^oO, 
when  the  placer  mines  had  been  worked  two  seasons,  that  attention  was  directed 
to  the  quartz  veins  as  the  matrix  in  which  the  gold  was  originally  foimcd,  and 
the  sources  from  wliich  that  found  in  the  surface  diggings  was  derived.  The 
early  settlers,  and  those  who  first  rushed  to  California  on  the  announcement  of 
the  disc4)very  of  gold,  had  no  knowledge  of  vein  mining,  and  wei*e  too  much 
absorbed  in  collecting  the  piXH-'ious  particles  which  werc  found  mixed  nith  the 
gravel  ou  the  1kii*s  and  in  the  b(*ds  of  the  streams  to  give  any  attention  to  the 
situi-ces  wheiuv  they  came.  Tlie  discovery  of  gold  indxHlded  in  quartz  ]K'bblea 
led  to  an  exjuuiiuition  of  the  lodes,  and  some  qiuirtz  locati(ms  weix)  made  early  in 
the  spring  of  i8/)U. 

The  first  quartz  location  in  Nevada  county,  of  which  we  now  have  any  infurr.i- 
ati<»n,  wfis  uuule  at  Gold  Hill,  near  Grass  Valley.  This  was  in  June,  ISOO. 
Quart/,  was  discovered  at  Massachusetts  Hill  soon  after,  and  in  October  of  tiie 
same  year  the  G<»hl  Tunnel  lode  was  locate<l  at  Nevada.  The  latter  was  dis- 
covered by  four  young  men  frtmi  I^oston,  while  engaged  in  their  first  day  s  work 
at  mining.  A  few  olh<T  liK-ations  were  made  the  same  season,  both  at  Grass 
Valley  and  Nevada,  but  the  three  above  named  have  Ijccome  especially  famous 
for  their  immense  yield  of  gold,  amounting  in  tlie  aggregate  to  nearly  double  the 
present  assetwed  property  vahiatinn  of  tlu^  county.  The  fii*st  mill  in  the  county 
war*  erected  by  two  Germans,  at  13oston  ravine,  near  Gra.ss  Valley,  in  tho  winter 
of  IS'30- oi.     It  was  a  rude  affair,  and  of  coiu'se  was  a  failure. 

In  I80I  there  wa^;  a  great  quartz  excitement  in  this  county.  The  shalhiw 
surface;  digiifings  v%ere  beginning  to  show  signs  of  exhaustion,  or  at  least  were 
not  so  readily  found  a*»  in  the  preceding  ywire,  and  prosi)ectors  were  ruiniing  over 
the  hills  in  search  of  hnles.  Numerous  mills  were  projected,  and  during  the  fall 
and  winter  <;ight  or  ten  were  erecte<l  at  Nevada,  and  as  many  more  at  (vrass 
Valh^y,  All  the  Nevada  mills,  with  the  exception  of  the  Gold  'J'unnel,  and  the 
most  of  those  at  Grass  Valley,  pnn-ed  disiistrous  failurcs,  and  in  1853  the  qu:in2 
i nteix'st  was  c«  aupletely  prostrat(?d.  With  our  present  experience  in  quaitz  mini ng, 
we  can  readily  i)erceive  the  causes  of  the  early  failiues  in  the  buwness.  The 
mills  were  erected  at  enormous  expense,  in  many  c^ses  the  pn>jectors  paying  an 
extortionate  iritert»st  for  money;  they  had  been  deceived  by  professed  as»;iyers, 
or  had  deceived  themselves  as  to  tho  amount  of  gold  contained  in  tho  quai'tz: 
the  applianc4*s  for  amalgamating  were  of  tho  rudest  description,  and  there  were 
no  miners  in  the  county  who  knew  how  to  open  and  work  a  qnartz  vein. 

At  Grass  Valley,  where  some  eastern  and  English  capital  had  been  invested, 
a  number  of  companies  continued  operations,  several  mills  were  kept  running, 
and  tlie  business  slowly  revived.  But  at  Nevada,  where  the  failures  had  l»een 
more  decided,  tlie  business  was  almost  entirely  abandoned,  and  the  miuei-A  tumetl 
their  attention  to  the  hill  diggings,  then  just  beginning  to  be  prospected.  The  Gold 
Timnel  mill  was  kept  in  operation,  and  yielded  good  returns,  but  for  several 
years  the  dependence  of  the  population  was  almost  entirely  on  tho  jdacor  mines.  I 
The  few  companies  that  continued  operations,  however,  wero  measurably  suc- 
cessful, th<,*ir  mines  at  times  paying  largely,  and  this  was  an  inducement  for 
others  to  n.*sume  work  on  their  lodes,  particularly  at  seasons  of  tho  year  when 
water  could  not  ]>o  procured  to  work  the  placer  mines.    By  18d7  the  Grass 
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Valley  mineB  were  in  quite  a  flourisliing  condition,  and  continued  to  prosper  for  the 
three  or  four  succeeding  years,  becoming  the  leading  interest  of  the  town,  while 
at  Nevada  the  business  steadily  improved. 

The  development  of  the  quartz  interest,  however,  was  destined  to  meet  another 
lerersey  though  by  no  means  so  disastrous  and  discouraging  as  that  of  1852-53. 
The  discovery  of  silver  in  Washoe  was  first  made  public  in  this  county  in  the 
summer  of  1859,  and  quite  a  number  of  our  most  energetic  quartz  ojieratoi's  hast- 
ened to  the  new  mining  field.  The  wonderful  richness  of  the  Comstock  lode 
was  fully  determined  that  fall,  and  the  next  spring  witnessed  the  exo<lus  of  many 
of  our  best  working  miners,  who  abandoned  their  claims  hero  for  what  appeared 
to  be  the  more  promising  field  of  enterprise  east  of  the  Sierra  Nevada  mountains. 
For  three  years  there  was  a  constant  drain  of  i>opulation  and  capital  from  the 
county — ^the  capital,  especially,  being  much  needed  in  the  dev(?lopment  of  our 
own  mines.  Added  to  this  drain  upon  our  resotirces,  the  most  of  the  l)e8t-paying 
mines  in  Grass  Valley  were  flooded  during  the  severe  winter  of  18G1- 62,  lequir- 
iDg  many  months  to  place  them  again  in  w^orking  condition,  during  which  time 
there  were  no  returns  and  the  expenses  were  heavy.  From  these  causes  business 
was  greatly  depressed  and  property  depreciated  very  materially  in  value,  espe- 
cially at  Grass  Valley  and  Nevada.  In  1864  the  adventiurers  who  had  left  for 
distant  mining  regions  began  to  return,  satisfied  that  this  county  presented  the 
best  field  for  mining  enterprise  on  the  coast.  As  a  consequence,  the  quartz 
business  speedily  revived,  and  at  the  present  time  Grass  Valley  is  the  most  pros- 
peroos  mining  town  in  the  State,  her  prosperity  being  due  entirely  to  the  sur- 
rounding quartz  mines. 

Without  taking  into  aceount  the  temporary  drawbacks,  the  quartz  business  has 
been  improving  since  J  853,  and  the  yield  of  gold  from  that  source  has  steadily 
increased.  The  successful  operations  have  in  nearly  all  cases  been  conducted 
by  practical  miners,  who  learned  the  business  here,  and  who  have  discovered  and 
brought  into  use  all  the  improved  methods  of  mining  and  reducing  the  ore,  and 
amalgamating  and  collecting  the  gold.  Very  little  foreign  capital  has  been 
invested  in  our  mines,  although  there  is  not  a  mining  region  in  the  world  that 
offers  better  inducements  for  judicious  investment.  The  comparatively  small 
amount  that  has  been  invested  by  capitalists  in  this  county  has,  in  most  cases, 
been  in  dividend-paying  mines,  and,  of  coui'se,  was  no  assistance  in  developing 
our  resources.  At  no  period  since  the  wild  speculations  of  1852  has  quartz 
mining  been  in  more  favor  than  at  present,  or  the  prospects  more  flattering. 

There  are  in  the  county  four  distinct  quartz-mining  districts,  in  difi'erent  stages 
of  development,  viz :  Grass  Valley,  Nevada,  Eureka,  and  Meadow  Lake. 

Gkass  Valley  Dlstrict. — The  Grass  Valley  district  is,  beyond  question, 
the  most  important  and  prosperous  quartz-mining  region  of  California.  The 
mines  have  been  worked  uninterru])tedly  since  1852,  and,  though  there  have 
been  many  failures,  and  some  of  the  best  mines  have  at  times  been  temponirily 
ahandoned,  yet  the  minei*s  persevered,  until  the  business  is  now  (established  on 
a  firm  basis.  It  is  not  possible  at  present  to  obtain  ticciirate  statistics  of  the  gold 
product  of  the  Grass  Valley  mines,  but,  from  the  best  information  that  can  be 
obtained,  the  yield,  up  to  the  beginning  of  the  prcfliwrt  yt;ar,  is  estimated  to  have 
exceeded  S25,'000,000.*  The  lodes  of  the  district  aie  narrow — some  of  those 
which  have  been  most  productive  not  averaging  over  a  foot  in  'width — and  the 
bed-rock,  or  what  is  called  by  vein  miners  the  "country"  rock,  is  mostly  green- 
stone and  elate.  The  lodes  mn  in  ever}'^  direction,  though  the  principal  mines 
which  have  been  opened  and  worked  usually  approximate  an  east  and  west  or 
north  and  south  course.  The  average  yield  of  the  Grass  Valley  mines  has  been 
variously  estimated  at  from  $20  to  $35  a  ton;  but  the  higher  estimates  have 

•  Professor  SiUimaD,  m  his  report  of  March,  1865,  estimated  the  entire  yield  tts  then  excoed- 
inir  223.000.000. 
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undoubtedly  been  based  on  the  yield  of  the  best-paying  mines,  examined  by 
scientific  gentlemen  and  passing  strangers,  who  have  written  on  the  subject,  and 
who  had  no  knowledge  of  the  large  amonnt  of  rock  worked  at  Grass  Valley, 
which  scarcely  paid  for  hauling  and  crushing.  Taking  all  the  rock  worked  in 
the  district,  $20  a  ton  would  be  a  fair  estimate  for  the  average  yield.  The  cost 
of  mining  the  rock  depends  on  the  size  and  situation  of  the  lode  and  the  char- 
acter of  the  enclosing  rock.  With  a  lode  of  two  to  three  feet  in  width,  which 
can  be  worked  by  moans  of  tunnels,  the  cost  of  extracting  the  vein-stone  may 
not  exceed  81  or  S2  a  ton ;  but  where  the  vein  is  small  and  enclosed  in  blasting 
rock,  and  steam  has  to  bo  used  for  hoisting  and  pumping,  the  cost  sometimes 
reaches  $20  and  $30.  The  charges  for  reducing  ore  at  the  custom  mills  range 
from  $2  50  to  $5  a  ton,  depending  on  the  character  of  the  ore,  the  amount  fur- 
nished, &c. 

The  Eureka  Mtne,  now  regarded  as  the  most  valuable  gold  mine  in  the 
county,  and  perhaps  the  most  valuable  in  the  world,  is  situated  a  mile  and  a  quarter 
northeast  of  the  town  of  Grass  Valley,  and  was  located  early  in  1851.  It  was 
worked  at  intervals,  by  various  parties,  up  to  1857,  but  the  most  of  the  rock 
failed  to  pay  for  crushing.  In  the  latter  year  it  was  purchased  by  Messrs.  Fricot, 
Ripert,  and  Pralus,  and  the  first  crushing  made  by  them ;  the  rock,  being  taken 
finom  near  the  surface,  yielded  only  $4  a  ton.  From  1857  to  1863,  the  mine  was 
worked  to  a  perpendicular  depth  of  50  feet,  during  which  a  large  quantity  of 
quartz  was  taken  out,  none  of  which  paid  largely,  and  the  greater  portion  failed 
to  pay  expenses.  Becoming  satisfied,  at  length,  that  the  mine  was  a  good  one, 
they  sank  a  vertical  shaft,  in  1863,  to  the  depth  of  100  feet,  and  the  mine  has 
since  been  yielding  handsome  returns.  On  the  1st  of  October,  1865,  the  mine 
was  sold  to  a  company  of  capitalists  for  $400,000  in  gold  coin.  How  much  it 
had  yielded  up  to  that  time  is  not  kno>\Ti,  but  the  owners  erected  hoisting  works 
and  a  20-stamp  mill,  all  at  a  cost  of  $60,000,  l)eside6  receiving  large  dividends 
from  the  profits.  The  mine  has  been  prodacing,  under  the  present  management, 
at  the  rate  of  about  $49,000  a  month.  The  first  year,  ending  September  30, 
1866,  the  gross  product  was  $531,431,  and  for  the  eleven  months  ending  August 
31, 1867,  $588,139,  making  a  total  of  $1,119,570  in  23  months.  Nearly  a  thou- 
sand tons  of  rock  have  been  taken  from  the  mine  every  month  and  reduced  at  the 
mill,  the  average  yield  being  not  far  from  $50  a  ton ;  and  the  monthly  expenses, 
including  repairs  to  machinery  and  permanent  improvements,  have  averaged  about 
$16,000.  The  regular  monthly  dividends  for  over  a  year  past  have  amounted  to 
$30,000,  and  one  or  two  extra  dividends  have  been  declared  in  addition.  The 
Eureka  mine  is  opened  by  an  incline  shaft,  5  by  20  feet,  which  is  designed  to 
explore  the  vein  to  a  great  depth,  and  is  now  down  nearly  500  feet.  Levels  have 
been  run  from  the  shaft  at  distances  of  100  feet  apart,  and  for  700  feet  along  the 
lode.  At  50  feet  from  the  surface  the  quartz  paid  $15  a  ton,  and  increased  to 
$28  at  100  feet.  Between  the  100  and  200-feet  levels  the  average  yield  was 
$37  a  ton,  and  below  that  the  average  has  been  $50.  The  vein  runs  nearly  east 
and  west,  dipping*  south  at  an  angle  of  about  78**  j  and  over  the  whole  extent  of 
some  700  feet  wiiich  has  been  worked  the  average  width  is  about  three  feet. 
At  the  fourth  level  the  mine  is  said  to  show  still  further  improvement,  with 
an  increase  in  the  yield  of  ore,  though  it  has  been  worked  but  little  below  the 
third  level.  The  value  of  the  mine,  with  the  mill,  hoisting  works,  and  other 
property  connected  therewith,  is  now  rated  at  about  $  1,000,000.  William  Watt,  a  . 
successful  quartz  miner  and  one  of  the  owners  of  the  Eureka,  is  the  superintendent  ^ 

The  Gold  Hill  Mine,  the  first  discovered  at  Grass  Valley,  was  worked  by^ 
various  companies^  and  with  little  interruption,  for  a  period  of  14  years,  yielding , 
in  that  time,  according  to  popular  belief,  $4,000,000.  At  times  the  mine  paid ; 
enormously,  the  quartz  being  fairly  knit  together  with  gold,  and  agdn  the  rooeiptB  • 
would  fall  below  expensee,  the  gold  being  found  in  ''pockets,"  and  apparent!/' 
distributed  thro\^  the  vein  stone  in  the  most  capridoos  manner.    The  mine  will', 
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to  the  dcpili  of  300  ff«et  on  the  slope  of  the  lode,  and  ftr  a  leMth  of  €00 
m  BOO  feet,  bat  the  upper  lerele  are  now  moetly  fiUed  up  and  inaoocaoble.  The 
vein  is  TCTY  inegnlar  and  crooked,  and  periiape  does  not  average  over  a  foot  m 
raUi.  Tlie  wwk  on  the  mine  was  suspended  in  Septembery  1865^  bat  opeim- 
lioas  have  lately  been  resumed,  with  fiur  prospects. 

Thb  Ua^achtsetts  Hill  Mnns,  which  is  believed  to  be  identical  with  that 

OB  Gold  Hill,  was  worked  bv  difierent  companieB  up  to  1866,  yielding  in  that  time 

over  ^000,000.    The  working  of  this  mine  was  attended  with  moce  than  the 

uanal  vicisntudes  of  ffold-mining,  some  of  the  companies  iailing  most  disas- 

tioaslj,  and  others  reoRdng  large  profits.    The  failure  of  the  Mount  Hope  cwtt* 

paaj/woiking  the  mine  frmn  1856  to  1858,  was  the  occasion  of  a  most  shoeking 

tngiedy.     Michael  Brennan,  the  superintendent,  haying  hopelessly  involved  the 

eonpany,  murdered  his  wife  and  three  children  and  then  committed  suicide. 

Hie  deed  was  eoomiitted  on  the  21st  of  Februaiy,  1858.    The  mine  passed 

into  other  hands,  and  a  year  or  two  later  a  laige  body  of  rich  ore  was  stniok 

vitlun  a  few  feet  of  where  Bronnan  had  abandoned  work  in  despair. 

Ths  Ophik  Hill  3Inns  is  mtuatcd  a  mile  southeast  of  Grass  Valleyy  and  was 

located  in  1851.    The  original  owners  worked  the  mine  a  year  or  two^  when 

they  fidled,  and  the  property  m-as  sold  at  auction,  the  purchasen  oiganiiing  as 

the  Em|Mre  Company.    This  company  erected  a  six-stamp  mill,  and  woiked  the 

mine  from  Mav,  1854,  to  September,  1863,  Uio  yield  in  tW  time  amoontiiiff  to 

(1,056,234.    The  property  was  then  sold  to  other  parties,  GMitain  8.  W.  Leei 

one  of  the  parchasers,  taking  chaise,  and  work  was  resumed  in  April,  1865. 

The  product  of  the  mine  from  that  period  up  to  June  of  the  present  year  was 

t886,082,  making  a  total  yield  in  13  years  of  91,342,316.    The  amount  of 

^naitz  woiked  is  estimated  at  37,840  tons,  giving  an  average  yield  of  over  $35 

itoh.    The  present  company  have  erected  a  magnificent  20-stamp  mill  at  a  cost 

of  nearly  $100,000.    It  is  tho  finest  quartz  mill  in  the  State,  but  the  mine  is 

not  yet  sufficiently  opencMl  to  keep  it  constantly  employed.     The  mill,  hoistine 

vorkts  and  other  machiDciy  and  property  of  the  company,  with  the  drain  tunnel 

U)d  other  permanent  improvements  on  the  mine,  has  cost  some  $250,000.     The 

Ophir  lode  nms  nearly  north  and  south,  and  d]i>8  westerly  at  the  low  anelo  of 

27  degrees.     Tlie  lode  is  not  large,  averaging,  perhaps,  not  over  18  inches  in 

Mdth,  but  it  has  been  explored  by  levels  for  a  distance  of  900  feet  along  its 

coarse,  showing  a  continnution  of  rich  ore  for  that  distance. 

The  North  Star  I^Iine  has  been  worked  with  varie<l  results  since  1852,  chang- 
ing hands  several  times,  once  under  a  forced  sale.  This  mine  is  perhaps  more 
thoroughly  opened  than  any  other  in  the  county,  an  incline  shaft  having  been 
sonk  on  the  slope  of  the  vein  to  the  depth  of  750  feet,  and  levels  run  along  its 
coarse  nearly  1,000  feet.  In  tho  five  years  ending  in  January,  1867,  the 
net  earnings  of  the  mine  amounted  to  more  than  $500,000,  and  in  tho  early  part 
of  this  year  the  net  profits  were  reported  at  $12,000  a  month.  On  this  repre- 
sentation the  mine  was  sold  to  San  Francisco  capitalists  for  $450,000,  of  which 
$250,000  was  paid  down,  and  the  remainder  was  to  have  been  paid  from  one-half 
the  net  profits.  But  the  receipts  for  tho  first  two  or  three  months,  under  tho  new 
administration  not  coining  up  to  the  representations,  the  sellers  released  the  pur- 
chasers from  further  payments. 

The  Allisox  Ranch  Lode,  which  for  many  years  ranked  as  tho  leading  mine 
in  the  State,  was  discovered  in  1855,  and  worked  with  continued  success  over  11 
years.  It  yielded  in  that  period  $2,300,000  in  gold  bullion.  In  working  the 
mine  rich  bodies  of  ore  were  encountered  which  paid  $100  and  $200  a  ton,  with 
poorer  rock  between  that  scarcely  paid  tho  cost  of  working.  An  examination  of 
the  books  of  the  company  shows  tho  average  yield  of  ^  the  rock  worked  to 
have  been  $50,  the  rock  taken  from  the  mine  and  crushed  amountii^  to  46,000 
Urns.  The  mine  has  been  worked  to  a  depth  of  over  500  feet^  and  for  nearly 
1,000  feet  along  its  course.    The  veui  has  been  an  expensive  one  to  work,  on 
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account  of  the  large  quantity  of  water  that  had  to  bo  raised  and  the  hardness 
of  the  enclosing  rock ;  but  probably  not  less  than  two-thirds  of  the  gross  pro- 
ceeds were  divided  as  profits  among  the  o\^Tier8.  Owing  to  a  want  of  agree- 
ment in  the  management  the  work  in  the  mine  was  suspended  at  the  beginning 
of  the  present  year. 

There  are  many  other  ualuable  mines  in  the  district,  some  of  which  are  now 
or  have  been  paying  regular  dividends  to  the  owners.  Among  these  may  he 
mentioned  the  New  York  Hill  mine,  which  has  been  worked  at  intervals  since 
1852,  and  produced  not  less  than  $500,000 ;  the  Wisconsin,  from  which  was 
taken,  in  1866,  1,400  tons  of  ore  that  yielded  an  average  of  $51  a  ton ;  the 
Hartery,  which  has  yielded  over  $250,000 ;  the  Norambagua,  a  vein  not  exceeding 
an  average  width  of  five  inches,  but  which  yielded  over  $80,000  in  1866  ;  the 
Houston  Hill  mine,  which  yielded /over  $500,000  in  the  past  three  years,  and 
paid  good  profits,  although  the  cost  of  extracting  and  reducing  the  ore  amotmts 
to  some  $40  a  ton ;  the  Osbom  Hill  mine,  which  was  producing  largo  returns  at 
a  time  when  the  quartz  interest  of  the  district  was  supposed  to  be  on  the  wane ; 
the  Lone  Jack,  which  has  produced  over  $500,000 ;  the  Cambridge  mine,  on 
Howard  Hill,  and  the  claim  of  the  Lucky  Company  on  the  same  lode,  which 
have  been  opened  at  great  cost  and  are  regarded  as  promising  mines,  though  at 
present  idle  on  account  of  disagreements  among  the  owners ;  the  Union  Hill 
mine,  and  the  adjoining  mine  of  Wm.  O^Connor  Sydney,  which  is  now  being 
opened  and  explored  in  the  most  systematic  manner  and  without  regard  to 
expense ;  besides  numerous  others  in  the  district  which  would  be  tiresome  to 
sketch  in  detail. 

There  are  now  some  30  di\'idend-paying  mines  in  the  district ;  28  quartz  mills, 
having  an  aggregate  of  300  stamps,  and  the  capital  invested  in  the  mills,  hoisting 
works,  and  other  machinery,  and  in  the  opening  of  the  mines  which  may  now 
be  considered  as  available,  is  about  $2,000,000.  The  number  of  men  employed 
in  the  mills  and  mines  is  about  1,600,  and  the  yield  of  the  mines  in  1866  was 
$2,000,000,  in  round  numbers — an  average  of  $1,250  for  each  man.  The  pro- 
duct of  the  district  will  probably  be  somewhat  less  the  present  year  than  in 
1866,  on  account  of  the  suspension  of  work  in  the  Allison  Ranch  and  some  other 
mines,  but  the  falling  off  will  be  only  temporary,  as  the  mines  are  too  valuable 
to  remain  idle  for  any  great  length  of  time. 

Nevada  Quartz  District. — The  Nevada  quartz  district  includes  the  town- 
ship of  that  name,  though  the  most  of  the  gold-bearing  lodes  are  situated  in  the 
Nevada  basin,  forming  an  area  of  eight  or  ten  square  miles.     The  primitive  rock 
in  the  basin  is  a  soft  granite,  encircled  by  a  slate  formation  on  the  east,  south, 
and  west.     Numerous  quartz  lodes,  both  in  the  granite  and  surrounding  slate, 
have  been  opened  and  worked  more  or  less — the  general  course  of  the  veins  being 
a  little  east  of  south  and  north  of  west,  and  the  most  of  them  having  an  easterly' 
dip  at  various  angles.     Some  are  nearly  perpendicular,  and  others  descend  at  a 
low  angle,  the  more  usual  dip  being  about  35  or  40  degrees.     At  the  southwest- 
erly end  of  the  granite  formation  are  a  number  of  parallel  veins,  having  the  same 
general  course,  but  dip  westerly.     The  most  noted  of  these  are  the  Sneath  and 
Clay  and  the  Mohawk.     All  the  lodes  in  the  district  which  showed  any  surface 
croppings  were  located  in  1851,  during  the  first  quartz  excitement,  and  it  being 
then  understood  that  they  were  the  sources  from  which  the  placer  gold  was 
derived,  the  most  extravagant  expectations  were  fonned  as  to  their  prospective 
yield.     Mills  were  erected  at  great  expense,  and  a  largo  amount  of  ill-directed 
labor  was  expended  in  endeavoring  to  open  the  veins;  but,  with  two  or  three 
exceptions,  the  enterprises  were  failures,  and  quartz  was  very  generally  pro- 
nounced a  humbug. 

Thb  Gold  Tunioel  Mine,  situated  west  of  Nevada  City,  but  mostly  in  the  cor- 
poration limits,  was  the  only  one  in  the  district  in  which  operations  were  continued 
without  interruption.    This  wafl  the  first  gold-bearing  lode  discovered  in  the  dift- 
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tncty  and  the  discoveren  worked  it  for  a  time  by  washing  the  decompoeed  qoartz 
in  a  rocker,  realiziiig  huge  profits.  In  the  spring  of  1851  a  tonnei  was  starts 
CO  the  lode,  and  the  fouowing  sommer  a  six-stamp  mill  was  erected  on  Deer 
ereeik,  near  the  month  of  the  tonnei,  to  crush  the  rock.  From  1852  to  1855  the 
mine  was  worked  by  £.  W.  Kidd,  who  owned  a  controlling  interest,  and  in  the 
latter  year  the  property,  including  the  mill  and  mine,  was  sold  to  a  company 
of  Cornish  miners.  Up  to  this  time  the  mine  has  yielded  over  8300,000  in  golcL 
the  rock  paying  on  an  avera^  850  a  ton,  though  worked  in  a  mill  that  would 
not  now  be  used.  The  Oomishmen  worked  the  mine  over  eight  years,  suspend- 
ing operations  in  1863,  but  the  yield  during  that  period  is  not  known.  A  con- 
tiniKNis  body  of  rich  ore  extended  from  the  mouth  of  the  tunnel  at  Deer  creek 
lor  a  distance  of  600  feet  north ;  beyond  that  the  rock  contains  gold,  but  not  in 
fioflicient  quantities  to  pay  for  working.  The  vein  has  never  been  wcHrked  below 
the  level  of  Deer  creek,  but  there  is  no  doubt  Uiat  it  will  eventually  be  opened 
to  a  great  depth,  and  worked  again  with  profit 

Thk  Illixois  and  California  Claims,  situated  on  thegold  tunnel  lode  south 
of  Deer  creek,  have  been  worked  at  intervals  since  1851,  and  at  times  have  paid 
hugely.  In  1866  the  Eagle  Company  purchased  the  California  claim,  erected 
hoisting  works  and  a  10-stamp  mill,  and  expended  a  laige  amount  in  sinking  an 
in^ne  shaft  and  exploring  the  vein.  Conddemble  rock  was  taken  from  the 
mine  and  crushed,  but  it  did  not  yield  in  accordance  with  the  anticipations  of 
the  eompany,  and  recently  the  work  was  suspended.  It  is  understood  tnat  opera- 
tions will  soon  be  resumed. 

Thb  Banneb  Mine  is  situated  three  miles  east  of  Nevada  City,  and  isa  com- 
paratively recent  location.  Some  work  has  been  done  on  it  in  1860-'61  by  two 
difijeront  companies,  but  the  indications  being  unfavorable,  they  abandoned  it. 
It  ¥EiiB  relocated  in  1864  by  the  parties  frx>m  whom  the  present  owners  derive 
tbeir  tide,  and  the  first  crushing  yielded  only  four  or  five  <K>llars  a  ton.  After  a 
Bospcnsion  of  some  months  they  took  out  another  cruBbiDg,  which  yielded  near 
820  a  tun,  antl  this  gave  the  mine  a  good  reputation,  which  it  has  ever  since  sus- 
tained. With  two  or  three  temporary  interruptions,  the  mine  has  been  worked 
from  June,  1865,  up  to  the  present  time.  The  lode  nins  nearly  north  and  south, 
dips  to  the  cost  at  an  angle  of  about  50^,  and  is  opened  by  an  incline  shaft  sunk 
to  the  depth  of  350  feet  on  the  slope  of  the  vein.  Four  levels  have  been  run 
in  each  direction  from  the  shaft,  the  upper  one  being  00  feet  from  the  surface, 
the  next  60  feet  deeper,  and  the  other  two  at  distances  of  100  feet.  Two 
"chimneys"  of  rich  rock,  or  "ore  shoots,"  as  they  are  commonly  called  by  the 
miners,  have  been  found  in  the  lode,  both  of  which  rapidly  widen  with  the  depth. 
At  the  first  level,  60  feet  below  the  surface,  the  large  ore  chute  extends  along 
the  course  of  the  lode  only  about  100  feet ;  but  at  the  third  level,  160  feet  deeper, 
it  has  a  breadth  along  the.  lode  of  225  feet.  North  of  the  main  ore  chute  another 
l>ody  of  rich  quartz  has  been  struck,  which  has  a  breadth  of  40  feet  at  the  second 
level  and  75  feet  at  the  third  level.  If  they  continue  their  course  they  will  come 
tc^ther  at  the  fourth  level,  thus  affording  continuous  rich  ore  for  a  distance  of 
about  500  feet  along  the  lode.  Outside  of  the  ore  chutes  the  quartz  pays  only 
S8  or  810  a  ton,  barely  sufficient  to  cover  the  expenses  of  mining  and  reducing 
it.  Up  to  the  1st  of  January » 1866,  5,000  tons  of  rock  had  been  taken  from  the 
mine  and  reduced,  yielding  an  average  of  about  $19  a  ton.  From  the  Ist  of 
January  to  the  1st  of  September,  of  the  present  year,  the  yield  has  been  $76,000 
from  3,000  tons  of  rock  worked,  an  average  of  $25  33  a  ton.  The  vein  is  of 
g<XKl  size,  iKMug  from  three  to  four  feet  in  width,  and  is  now  yielding  from  30  to 
40  tons  of  (juartz  daily.  The  owners  have  a  20-stamp  mill  convenient  to  the 
mine,  and  besides  keeping  this 'employed,  they  are  having  considerable  quartz 
worked  at  custom  mills. 

The  Pittsburg  Mike,  more  commonly  known  as  the  "  Wigham,"  is  situated 
a  mile  and  a  half  southeast  of  Nevada  City;  on  the  slope  of  the  hill  descending 
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into  the  basin.  It  was  located  in  1851  for  a  Pittsburg  mining  company,  by  R. 
S.  Wigham,  who  erected  a  mill  the  same  season,  but  the  enterprise  was  among 
the  early  quartz  failures.  The  pmperty  finally  fell  into  the  hands  c^  Meiritt  & 
BouiD,  of  San  Francisco,  who  still  retain  it.  The  mine  was  worked  on  a  lease 
in  1855,  and  again  in  1857,  but  with  indifferent  success.  In  1862  it  was  leased 
to  Weeks  &  Thomas,  who,  in  the  course  of  15  months,  took  out  3,700  tons  of 
quartz,  which  yielded  at  the  mill  an  average  of  $22  a  ton,  and  the  profits  to  the 
lessees  amounted  to  near  $40,000.  The  mine  was  then  idle  until  January,  1866, 
when  the  owners  made  arrangements  for  further  explorations.  Another  lovel  was 
opened,  and  in  the  course  of  the  year  the  mine  yielded  $102,000  from  1,700  tons 
of  rock — an  average  of  $60  a  ton.  A  mill  and  fu*st-class  hoisting  works  were 
erected  last  spring,  and  started  in  operation  about  the  1st  of  June,  but  we  have 
no  report  of  the  yield  for  this  season.  At  the  upper  level  the  ore  chute  extended 
only  about  50  feet  along  the  lode ;  but  in  the  lower  level,  380  feet  on  the  slope 
of  the  vein,  it  has  a  breadth  of  400  feet.  The  average  width  of  the  vein  is  about 
two  feet,  and  the  country  rock  is  slate.  The  Wigham  and  the  Banner  are  the 
leading  quartz  mines  of  Nevada  district  at  the  present  time. 

The  mine  of  the  Nevada  Quartz  Mining  Company,  commonly  kno\iii  as 
the  ^^  Soggs"  mine,  is  situated  a  mile  west  of  Nevada  City,  and  is  a  parallel  vein 
with  the  Gold  Tunnel.  The  lode  was  located  at  an  early  day,  but  no  successful 
effort  was  made  to  develop  it  until  1857.  A  rich  chin^ney  having  been  discovered 
by  the  owners,  they  made  arrangements  for  the  erection  of  an  eight-stamp  steam 
mill  to  work  the  mine.  This  was  run  two  or  three  years  successfully,  when  it 
was  taken  down,  and  the  owners  put  up  a  new  12-stamp  water  mill  on  Deer 
creek,  and  the  mine  has  been  worked,  with  one  or  two  brief  interruptions,  for  10 
years.  About  5,000  tons  of  rock  have  annually  been  taken  from  the  mine  and 
crushed  at  the  mill,  the  gross  receipts  ranging  from  $4P,000  to  $70,000  a  year. 
During  the  year  1866,  according  to  a  statement  furnished  by  William  M.  Rat- 
cliff,  the  superintendent,  the  amount  of  rock  crushed  was  a  fraction  under  5,000 
tons,  which  yielded  at  the  mill  $42,000 ;  while  the  returns  from  sulphuret  ore 
shipped  to  Swansea  and  concentrated  snlphurets  netted  $8,000.  The  average 
yield  of  all  the  rock  crushed  has  been  about  $13  a  ton,  yet  the  owners  have  at 
times  derived  large  dividends  from  the  working  of  the  mine,  and,  with  the  excep- 
tion of  cbe  construction  account  of  the  first  mill,  but  one  assessment  has  been 
levied,  and  that  only  for  a  trifling  amount.  The  lode  is  one  of  the  hu'gest  in  the 
district,  though  very  irregular,  ranging  from  a  mere  seam  to  16  feet  in  width,  and 
averaging  about  four  feet.  It  is  opened  by  three  tunnels,  starting  in  above  the 
mill  and  running  north.  The  length  of  the  upper  tunnel  is  2,900  feet,  and  the 
other  two  al>out  1,900  feet  each.  The  rock  is  taken  from  the  mine  in  ca»  and 
dumped  in  front  of  the  stamps,  thus  saving  the  cost  of  hauling ;  and  having  a 
large  lode,  and  the  advantage  of  water-power  to  run  ^he  mill,  the  o^vners  have 
been  enabled  to  work  a  low  grade  of  ores  with  profit. 

The  Sneath  and  ClatMine,  situated  a  mile  southeast  of  Nevada  City,  was 
discovered  in  the  spring  of  1862,  and  several  lots  of  the  quartz  crushed  during 
the  next  summer  yielding  good  returns,  the  locators  erected  a  mill,  which  was 
•started  in  operation  about  April,  1863.  For  a  time  the  rock  yielded  largely, 
the  gross  product  in  two  years  being  $180,000,  of  which  over  half  was  clear 
profit ;  but  the  owners  were  unable  to  agree  in  the  management,  and  having 
worked  out  the  opened  levels  the  property  was  sold  in  May,  1865,  to  a  New 
York  company  for  $27,000.  The  mill  and  hoisting  works  had  cost  $45,000. 
The  New  York  company  opened  two  additional  levels,  which  having  been  worked 
out  to  the  extent  of  the  pay  orc,  the  work  was  suspended  in  the  summer  of  1867. 
The  mine  is  believed  to  be  a  good  one,  and  had  it  been  judiciously  managed 
from  the  start,  and  the  '^dead  work"  kept  well  in  advance,  it  might  have  been 
profitably  worked  for  a  long  period. 

The  Lecompton  Mine,  three  miles  above  Nevada  City^  on  Doer  creek^  was 
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m  lS56w  and  m  the  rmnw  cf  two  jems  tlie  Mft  proceeds  anovnted  li> 
•SIlOOOl  the  q— ni  ATeneii^  S40  a  toa. '  The  noM  jwld  of  the  imne  «p  to 
UO  WW  tS^aOOa  and  n  Ims  been  vorked  bm  little  nace,  the  pav  ore  abovi* 
IvTcl  of  the  cicck  beincr  exhaasted.    Tbi»  lode  i»  sttiiatcid  near  the  jimeiiaii 

:  die  ^rudte  and  «late«  and  eats  throogh  from  one  lufination  to  the  other  viih- 

a  I  honRJnii  m  conne  or  dip. 

llfecre  aie  nmntnNii  other  oiine«  in  the  d^^tikt  wluch  have  at  times  afibide^l 
prafiia  to  the  owners^  but  whieh  are  now  idle,  either  from  haul  maaatire- 
or  other  causes.  Amon^  those  now  beii^  woiked  may  be  mentioned  the 
Cnraifh,  the  Pennsrhrania*  tl^  Piovidence.  amf  the  Moichie.  which  have  milb 
asBnectcd  therewith,  and  the  Conningbam,  Mohawk,  Mattinglv,  and  Harvey. 
An  of  theie  havv  yielded  good  ivtnnuw  and  are  still  worked  wiili  fmr  siicceM.* 

TlHre  are  now  in  the  Nevada  distiict  17  qnanz  mills^  having  an  aggmrite 
of  137  stamps,  and  the  capital  invested  in  the  boanew  is  about  €^500.000.  The 
total  Tield  oi  the  mines  in  1S65  was  about  $400,000 ;  in  lS6ti.  accordinsr  to  sta- 
liKks  kept  by  WelK  Faigo  &;  Co^  it  wasa  fraction  le«8than  8500,000,  and  wOl 
be  about  the  same  in  1S67.  The  nomber  of  men  employed  in  tho  mines  and 
■ills  is  aboat  IdO,  the  groes  yield  being  cqoal  to  81,100  for  eadi  man.  A  oon- 
adoalde  proportion  of  the  qoaitz  miners  are  either  prospecting  or  engaged  in 
spenittg  veins,  which  are  not  now  piodnctive. 

EtruKA  QcAKTZ  District. — ^^Vithin  the  past  year  or  two  considerable  attcs- 
tion  has  been  given  to  the  development  of  the  quartz  lodes  near  the  town  of 
Eoreka.  some  twenty-five  miles  above  Nevada  City.  The  general  characteristics 
of  the  Eureka  district  resemble,  in  many  lespects^  those  of  the  Nevada  district, 
the  eoantry  rock  being  a  soft  granite,  which  can  be  excavated  in  most  places 
withoat  tlie  aid  of  powder,  and  the  coarse  of  the  veins  beii^  east  of  soatn  and 
west  of  north,  corrraponding  with  the  moontain  ranse.  This  qoarts  bolt  Grosses 
the  Sooth  Yoba  into  Washington  township,  where  the  enclosiug  granite  is  hard, 
which  jfreatlv  enhances  the  ci»^  of  workinsr  the  mines.  In  tho  slate  formation, 
which  Climes  in  half  a  mile  west  of  the  town  of  Eureka,  there  an^  numerous 
well-detine^l  «jiianz  veins,  but  tbey  contain  very  little  gold,  and  with  one  or  two 
exceptions  are  consideretl  valueless. 

In  lSt3G  a  ^oanz  iMle  was  ItKated  on  Gaston  ridge,  some  miles  south  of 
Eureka,  and  a  mill  was  erectetl  to  work  it  a  year  or  two  later,  which  was  run 
with  little  intemiption  until  November,  IS(53,  when  it  was  destroyetl  by  fire. 
In  that  time  some  15.000  tons  of  qiuirtz  were  extracted  fn>m  the  mine  and  crushed 
in  the  mill,  yielding  an  avera*»e  of  §S  or  89  a  ton.  The  mill  was  an  inferior 
one,  haN-imr  no  pans  or  other  improved  methoils  of  saving  the  gold :  but  the  vein 
bein<r  larct?  and  favorably  situatetl  for  working  the  owners  realizeil  a  small  profit, 
thongh  not  sniEcient  at  that  time  to  justify  them  in  erecting  a  new  mill.  Two 
other  mills  were  built  in  the  district  in  1S57 ;  but  one  was  sold  on  account  of  a 
disaijTeement  among  the  owners,  and  the  machiner}*  moved  away ;  and  the  other, 
after  doing  a  fair  business  fr^r  two  or  three  years,  was  taken  down  and  moved  to 
Washoe  at  the  banning  4)f  the  silver  excitement. 

No  further  attempt  was  made  to  develop  the  mines  of  the  district  imtil  the 
spring  of  1S(56,  when  wme  of  the  old  residents,  having  worked  out  their  placer 
claims,  and  others  who  had  noted  the  favorable  indications,  commt^nceil  operations 
in  earnest.  A  couple  of  arrastras  were  erected  near  the  town,  nm  by  i**ater 
fwwer,  and  capable  of  re<]ucing  three  tons  of  quartz  in  24  lioiuis.  These  arras- 
tnis  have  l>een  constantly  employed,  have  done  excellent  work,  and  been  of  great 
advantage  in  prospecting  and  determining  the  value  of  the  mines.  Diuriug  the 
wimmer'and  fall  of  1806,  Messrs.  Black  ^&  Yoimg  erected  a  lO-stamp  mill  on  a 
lode  situated  about  a  mile  south  of  town.  Operations,  however,  \i-ero  not  fairly 
commenced  on  the  mine  imtil  May  last,  since  which  time  the  mill  lias  been  rnn- 
ning  steadily,  and  the  quartz  is  yielding  from  820  to  925  a  ton.  Two  other  mills 
wero  also  built  tho  samd  season,  one  of  ^ve  stamps  to  work  the  Jim  lode,  and 
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the  other  of  four  stamps,  intended  for  custom  work.  Two  new  mills  are  now  in 
com*se  of  construction,  one  of  10  stamps  to  work  the  Veatch  and  Powell  mine, 
and  the  other  of  five  stamps  on  the  Birchville  mine.  Both  of  these  mines  have 
been  thoroughly  prospected,  are  of  good  size,  and  the  gold  is  fonnd  in  paying 
quantities  very  generally  disseminated  through  the  vein-stone. 

Tecdmseh  Mills. — Some  j-ears  ago  two  mills  known  as  the  Tecumseh  and 
Star  were  erected  in  Washington  township,  but  on  the  same  quartz  range.  Con- 
siderable quartz  has  been  worked  in  both  mills,  which  yielded  fair  pay  j  but  owing 
to  want  of  means  to  properly  open  the  mines,  the  expense  being  very  gi-eat  on 
account  of  the  hardness  of  the  enclosing  rock,  the  enterprises  have  not  proved 
successful.  The  Star  Company,  however,  is  still  prosecuting  work,  and  the 
Tecumseh  mill  has  lately  been  leased  to  parties  who  are  prospecting  other  lodes. 

The  Grizzly  Loi>e,  situated  four  miles  west  of  Eureka,  in  DeviFs  canon,  wa^j 
purchased  by  the  Eagle  Company,  of  Hartford,  about  the  beginning  of  186G. 
The  company  erected  a  five-stamp  mill  at  the  mine  in  the  fall  of  the  same  year, 
but  being  unprepared  for  winter  work,  little  was  done  in  developing  the  lode 
until  May  last,  since  which  time  the  mill  has  been  running  steadily  and  with 
favorable  results.  The  vein  has  an  average  width  of  foiu:  feet,  runs  in  slate, 
and  is  opened  by  tunnels.  It  is  so  situated  that,  with  proper  arrangements  and 
a  larger  mill,  S6  and  $S  quai'tz  can  be  worked  with  profit.  As  long  ago  as  1854 
a  mill  was  erected  on  a  lode  called  the  National,  about  half  way  between  Eureka 
and  the  Grizzly.  This  mill  was  run  a  year  or  more,  a  portion  of  the  time  being 
leased,  but  the  yield  of  the  quartz  was  not  sufficient  to  pay  with  the  prices  then 
ruling.  The  work  was  suspended  in  1856,  and  the  mill  was  destroyed  by  firo 
a  year  or  two  later.  The  Grizzly  and  National  are  the  only  quartz  lodes  yet 
discovered  in  the  slate  formation  of  that  region  that  have  exhibited  sufficiently 
favorable  surface  indications  to  justify  an  outlay  of  capital  to  develop. 

About  250  men  are  engaged  at  the  present  time  in  the  quartz  mines  and  mills 
of  the  Em'cka  district,  many  of  whom  are  prospecting  or  working  on  lodes  that 
are  not  yet  productive.  There  are  10  mills  in  the  district,  including  the  two  in 
Washington  township,  having  an  aggregate  of  60  stamps,  and  the  capital  invested 
is  estimated  at  S200,000.  The  yield  of  the  mines  for  1867,  it  is  believed,  will 
amount  to  $200,000. 

Meadow  Lake  District. — ^The  Meadow  Lake  quartz  district  is  situated  near 
the  summit  of  the  Sierra  Nevada,  but  on  the  western  slope.  It  derives  its  name 
from  a  large  mountain  lake,  used  by  the  South  Yuba  Canal  Company  as  a  res- 
ervoir, a  dam  having  been  constructed  across  its  outlet  to  retain  the  water  in  the 
spring,  and  is  let  out  into  the  company's  ditches  as  fast  as  needed  by  the  miners. 
Gold-bearing  quartz  lodes  were  discovered  near  the  lake  in  1863,  others  the  year 
following,  and  in  1865,  some  of  the  lodes  giving  indications  of  extraordinary 
richness,  considerable  excitement  was  created  throughout  California  and  Nevada 
State,  causing  a  rush  of  adventurere  to  the  locality.  The  real  work  of  develop- 
ing the  mines  was  not  commenced  until  the  summer  of  1866,  and  considering  the 
many  disadvantages,  including  the  deep  snows  of  winter,  has  progressed  favor- 
ably, though  not,  on  the  whole,  equal  to  the  anticipations  of  the  first  adventurers 
and  locators. 

The  country  rock  of  the  district  is  sienite,  and  usually  has  to  be  blasted  in 
making  excavations  j  but  this  disadvantage  is  partially  compensated  by  the  size 
of  the  veins,  which  >^dll  average  considerably  larger  than  those  of  Grass  Valley 
and  Nevada.  The  general  direction  of  the  lodes  is  northwesterly  and  south- 
easterly, and  they  are  easily  traced  by  the  dark,  reddish  apixjarance  of  the  crop- 
pings,  caused  by  the  oxidation  of  the  iron  pyrites  en«^,ased  in  the  quartz.  The 
quartz  contains  an  unusually  large  proportion  of  sulphurets,  averaging,  it  is  said, 
20  to  25  per  cent.  The  sulphurets  yield  by  assay  §60  to  $70  a  ton,  and  are  suc- 
cessfully reduced  by  the  Plattner  chlorination  process,  works  for  that  purpose 
having  been  constructed  in  the  district.     Seven  quartz  ^ills  have  been  built  in 
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le  dkcrict,  having  in  all  62  st^unps.  The  mills,  however,  have  not  beon  nin- 
mg  TC^nlarly,  having  been  eiecteu  in  advance  of  the  development  of  the  mine&' 
tf  eevoal  hundred  qnaitz  veins  located  in  the  district  daring  the  excitement  in 
kesnmmer  of  1865,  50  or  more  have  been  partially  deveIo(«d  and  given  in£- 
■tions  of  value.  ^ 

The  U.  S.  Gbaxt  Com* ant,  whose  mine  is  ntnated  m  miles  south  of  Meadow 
jike,  and  within  four  miles  of  the  line  of  the  Central  Pacific  railroad,  has  been 
be  most  successful  of  any  in  the  district.  The  owners  of  the  mine  have  kept 
,  five-stamp  mill  running  most  of  the  time  during  the  past  year,  and  the  quarts 
porked  has  paid  laigely.  They  are  now  building  a  laiger  mill,  while  tlie  work 
f  developing  the  mine  is  continued.  The  Golden  Eagle,  Mohawk,  Montreal, 
California,  and  Exoelfflor  companies  have  also  erected  mills  and  made  fiur  pro- 
gress in  the  development  of  their  mines. 

The  number  of  men  employed  in  the  nulls  and  mines  of  the  district  at  the 
iresent  time  is  about  200,  and  the  available  cafntal  invested  may  be  set  down  at 
300,000.  The  yield  of  gold  this  year  will  be  about  $50,000.  Much  of  the 
abor  and  capital  is  being  expended  in  opening  mines  which  are  not  now  produe- 
ive ;  consequently,  if  the  mines  are  equally  as  good,  the  yield  w*ill  not  be  as 
suge  in  proportion  to  the  men  employed  as  in  the  older  <Usdncts.  There  are  no 
Aaea  mines  in  the  district^  or  at  least  none  have  been  discovered. 


lumber  qfmen  cmploj^  the  capital  incesiedi 
qfihe  mines  qf  Nevada  country  California, 


Men  em- 
ployed. 


Placer  and  hydraulic  mines 

Cement  mines 

Qrarrz  mines — 

Grass  Valley  district . . 

T'e^fida  district 

Eurekn  district 

Meadow  Lake  district . 
xind  ditches...  .... 


,1 


uAIUUS 


Totals 


2,000 
300 

1,600 
4;">0 
tJoO 
200 
200 


Capital  in- 
vestad. 


$1,500,000 
400,000 

2,000,000 

noo,  WK) 

200, 000 

200,000 

1,000,000 


QroesTiold. 


(3,500,000 
301^,000 

2, 000, 000 

500,000 

200,000 

50,000 


5,800,000 


6,550,000 


Note. — In  estimating  the  capital  invested  in  mining,  the  design  has  been  to 
nclwle  ilie  cost  of  machinery,  tools,  &c.,  as  well  as  the  labor  expended  in  opening 
laims  which  arc  now  considered  of  value,  and  excluding  those  that  have  been 
rorkecl  out  or  j>rovc<l  failures.  The  ditclies  might  be  considered  as  a  part  of 
he  capital  invested  in  the  placer  mines,  as  the  water  is  mostly  used  by  the  placer 
,nd  hydraulic  miners. 


SECTION  I. 


SIERRA  COUNTY. 

The  Sierra,  the  principal  drift  mining  county  of  California,  lies  betw^een  the 
iiddlo  Yuba  and  Slate  creek.  The  lowest  point  in  the  county  is  probably  2,000 
set  above  the  sea,  and  most  of  the  mining  camps  are  at  an  elevation  of  4,500 
eet  or  more.  The  surface  is  cut  up  by  nmnerous  cafions,  about  2,000  feet  deep, 
nd  not  one  acre  in  50  is  fit  for  the  plough.     There  are  numerouB  high  peaks. 


138  BES0UBCE6  OF  STATES  AND  TERRITORIES 

among  which  are  the  Donnieville  Butte,  8,500  feet ;  Fir  Gap,  Saddle  Back,  Table 
mountain,  and  Mount  Fillmore,  each  about  7,000,  besides  numerous  others.  Tlie 
Donnieville  Butte  is  one  of  the  landmai'ks  of  the  State,  being  visible  from  a  large 
area  in  the  Sacramento  valley,  and  it  is  remarkable  for  the  ra^ed  outline  of  its 
summit.  The  county  is  so  rough  that  only  two  wagon  roads  enter  it  west  of  the 
summit  of  the  Sierra,  one  on  the  divide,  between  the  middle  Yuba  and  the  north 
Yuba,  and  another  on  the  divide  between  the  Slate  creek  and  Canon  creek.  No 
road  crosses  the  county  from  north  to  south.  The  principal  mode  of  travelling 
is  mule-back  riding.  The  snow  is  very  deep  at  the  higher  camp,  lying  in  some 
of  them  three  or  four  months  in  ordinary  winters.  Most  of  the  mines  are  on  old 
channels,  high  above  the  present  streams,  so  high  that  the  introduction  of  water  is 
very  expensive.  There  are  few  ditches,  and  many  claims  are  not  able  to  wash 
more  than  four  or  five  months  in  the  year.  Two  old  channels  cross  the  county. 
The  main  Blue  lead,  which  crosses  Nevada  and  Placer,  is  worked  at  Deadwood, 
Sebastopol,  Little  Grizzly,  Excelsior,  Monte  Cristo,  City  of  Six,  Forest  City, 
Chipps  Flat,  and  Minnesota.  All  these  have  been  mined  mainly  by  drifting, 
and  all  save  .the  three  first  are  much  less  flourishing  now  than  they  were  from 
six  to  10  years  ago.     This  channel  runs  from  the  northwest  to  the  southeast. 

Another  channel  which  seems  to  run  from  the  northeast  to  the  southwest, 
passes  through  La  Porte  and  Brandy  City,  thence  to  Camptonville  and  San 
Juan.  This  channel  is  not  covered,  as  the  other  is,  by  heavy  layers  of  tufa,  lava, 
or  volcanic  sand,  and  the  auriferous  gravel  coming  to  the  surface  offers  excellent 
opportunites  for  hydraulic  mining,  which  is  or  has  been  carried  on  extensively  at 
all  the  points  named. 

A  channel  found  at  Howland  Flat  and  at  Cold  Cmion,  and  another  found  at- 
Morristown,  Craig's  Flat,  and  Eureka,  are  supposed  to  be  tributaries  of  the  main 
Blue  lead. 

La  Porte  and  Port  Wine,  which  belonged  to  Sierra  county  previous  to  1866, 
were  given  to  Plumas  in  that  year  by  a  legislative  act,  which  was  entitled  **  An 
act  to  better  define  the  boundaries  of  Plumas  county,"  and  was  passed  without 
any  suspicion  on  the  part  of  the  representatives  of  Sien*a  or  the  members  generally 
that  it  took  a  rich  mining  district  from  the  latter  county. 

The  blue  cement  found  in  the  Blue  lead  in  Sierra  county  is  soft,  and  it  yields 
three-fourths  of  its  gold  or  more  at  the  first  washing,  so  there  is  no  cement  mill 
in  the  county.  In  the  eastern  part  of  the  county  is  Gold  lake,  which  has  the 
appearance  of  being  in  the  crater  of  an  extinct  volcano. 

A  belt  of  limestone  is  observed  between  Donnieville  and  the  Sierra  Butte,  and  it 
may  be  that  the  belt  which  appears  near  Magalia,  in  Butte  coimty,  is  the  same. 

The  State  and  county  taxes  in  Sierra  are  $2  91  on  8100  of  taxable  property, 
and  the  county  debt  is  $30,000. 

Bbandy  City. — Brandy  City,  the  principal  hydraulic  camp  of  the  county, 
uses  about  3,000  inches  of  water  in  piping  claims,  of  which  there  are  twelve, 
some  of  them  using  500  inches.  The  lead  is  200  feet.  The  supply  of  gravel 
will  last  10  or  perhaps  20  years. 

St.  Louis  and  Neighboring  Towns. — St.  Louis  has  10  or  12  hvdraulic 
companies  working,  and  using  in  all  1,000  inches  of  water,  with  a  pressure  of 
100  feet. 

Cedar  Grove  has  drift  diggings,  but  is  doing  nothing  this  year. 

Pine  Grove,  a  mile  below  Howland  Flat,  was  an  important  place  before  1S62, 
but  in  that  year  the  latter  town  grew  up,  and  the  former  declined.  All  the  mining 
is  done  by  drifting,  save  in  one  piping  claim. 

Rabbit  Point,  a  mile  below  Pine  Grove,  has  two  hydraulic  claims,  which  aro 
100  feet  deep,  and  together  employ  thirty  men  during  the  water  season,  which 
lasts  three  or  four  months. 

Chandlerville,  a  furlong  below  Babbit  Point,  had  rich  hydraulic  chums  from 
1853  to  1857,  but  they  are  now  wwkod  out. 
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tmo,  Babbk  Point,  aaiX  CltandlemUe  t<^ther  purdiaae  TOO  ioclies  of 

Siowir. — ^Xlic  digpogs  at  JUomstown  &re  rcnukrluLble  fur  Uio  ptesence 
qoutz boulders,  aivl  moroof  them  ilituiaov  cither  hydcaiilicdiums  in  tba 
V  stratum  ID  or  15  r(?«t  de»p  is  made  ap  cbieflj  uf  iMnilders  th&t  vnugh 
B,  many  of  them  bcii^  from  five  to  10  Itms  in  weighL 
i>  only  <Hie  ct.nipany,  the  Aiaerican,  now  [Hping  in  iEorristown.  TLey 
the  water  tii.'n  pomes  inta  the  place,  ami  as  it  ntns  only  two  or  tlire« 
,hey  want  it  all  for  tlieir  own  tiso.  When  tbiur  flume  is  full  they  Lavo 
hca.  They  iTai)!ov  JO  men  during  the  water  senaon.  In  186G  they 
820,000,  aii,!  pai.l  very  little  dividend.  Tbe  bank  is  50  or  SO  feet  deejK 
CSOTA. — At  Minnesota  the  pay  cliannel  is  a  quarter  of  u  mile  wide,  but 
a  not  eqoallv  ili^iributed  over  it,  for  there  are  pnrta  that  are  tiaireu.  If 
iaticb  tbe  Citlier  is  proliably  poor;  and  if  macli  gold  le  found  on  a  bank 
exe  is  little  likolibood  of  lindingarichbed.  The  bed  rock  is  serpentine, 
>ay  stratum  i.s  from  three  to  five  feet  thick.  The  gravel  ie  made  up 
f  quartz, nsQullv  from  two  to^x  inches  in  dianiem;  and  it  is  soft  eiiuiigh 
but  ra  tongli  ifiat  it  is  not  entirely  diaintegrated  until  it  has  been  waslied 
bar  tinics.  The  fourth  washing  however  does  not  pay,  and  the  thrl  of 
be  claims  has  been  washed  only  twiock.  The  second  washing  pays  hett« 
first.  The  goUl  is  coorw,  many  pieces  weighing  an  otmce.  and  it  tn- 
lappeos  thai  in  laige  lots  of  dust  diere  is  not  a  piece  worth  le»s  than  35 
lost  of  the  j>i«'es  are  worth  €2  or  mom.  The  sluices  are  usually  about 
long,  with  ii  zraile  of  IG  inches  to  13  feet,  and  no  quicksilver  is  uaedui 
rho  fine  gold  is  lost  in  sluices  so  short  sad  sleep,  and  tail  sluices  pay 
ho  car  load  must  yield  50  cents  or  tbe  clnim  will  not  pay  for  working, 
md  is  solid  and  the  sides  '>(  the  tunnel  neetl  no  lagging ;  hiit  n  cap  sup- 
y  posts  is  r(i|aired  to  secure  the  roof.     The  pay  stratum  b  usually  soft 

0  be  picked  down. 

lue  Lead  was  discovered  here  in  1852  by  some  surface  miners  who  fol- 
a  rich  deposit  in  Taylor's  ravine  till  it  ran  oot,  and  then  they  hunted 

•  side  till  they  found  the  place  where  the  lead  went  into  the  hill.  It 
rich,  and  fi>r  a  long  time  Minnesota  hod  some  of  tbe  best  drift  dig^ng 

ate.     Only  four  claims  are  worked  now.     In  18S3  400  miners  were 

1  here,  and  they  made  on  an  average  S12  or  815  per  day,  andoow  than 
who  average  S3  per  day. 

.eystone  Company  have  lieen  at  work  since  1859,  employ  18  men,  and 
is  prulKibly  S6  or  SS  to  the  man  per  day. 

riscoDsin  Company  have  been  taking  out  pay  most  of  tho  timeforeight 
ipley  10  men,  and  get  Sti  or  S3  per  day  to  the  man. 
i'a  Flat  is  doing  very  little  in  the  way  of  successful  mining,  but  there 
•rospecting  in  proercss. 

lony  has  the  credit  of  Laving  produced  S400,000,  but  the  flush  times 
vay  sis  or  eight  years  ago.  The  money  was  nearly  all  obtained  by 
and  thero  was  bad  drainago  and  little  systomatio  working.  I'he  bed 
lis  badly,  and  in  places  the  timbers  must  be  put  in  as  thick  as  they  will 
d  reset  every  week.  There  were  claims  which  paid  well,  but  when 
i  stojiped  not  half  of  tbe  pay  dirt  was  extracted. 
pany  called  the  Alleghaiiy  Consolidated  Mining  Company  has  been 
I  rework  this  gmimd.  They  have  purchased  eighty  acres  of  claims,  and 
',  to  commence  the  cutting  of  a  tunnel  to  be  laigo  enough  to  use  mules 
ig  in  the  cars.  They  will  run  out  by  their  own  weight. 
'8  there  were  18  tuunel  companies  at  Alleghany,  all  paying;  now  only 
ire  at  work  there.  ^ 

was  supplied  by  a  very  costly  ditob,  whiob  was  allowod  to  go  to  nin 
miners  had  no  longer  any  oonsideiable  quantity  of  dirt  to  wash. 
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*  Tho  Oi-egon  Company  took  ont  $400,000,  the  Buckeye  $200,000,  and  tihe 
Empire  $200,000. 

The  Bhie  Lead  was  fonnd  at  Forest  City  by  the  Dutch  Company,  which  obtainod 
two  or  three  ounces  to  the  pan,  and  brought  water  to  their  sluice  in  a  canvas 
flume. 

The  claims  at  Forest  City  are  situated  on  the  south  side  of  a  ravine,  north  of 
which  the  lead  has  not  been  found,  although  a  tunnel  has  been  run  half  a  mile 
into  the  hill. 

At  one  time  there  were  20  companies  working  at  Forest  City  and  all  making 
money,  and  now  there  is  only  one  at  work. 

Live  Yankee  Claim. — The  princii>al  claim  at  Forest  City  is  the  Live  Yankee, 
which  has  360  feet  of  front  and  a  depth  of  2,600.  The  following  table  shows 
the  receipts,  expenses,  and  dividends,  from  1854  till  1863,  inclusive : 


Year. 


1954 

1855 

1856 : 

»857 

1858 

1859 

I860 

1861 

1862 

1863 

Total 


Receipts. 


$15,243 
95,713 
85,921 
95,806 
84,875 

129,937 
84,120 
60,092 
30,720 
31,350 


713,777 


Expenses. 


$7,152 
32,385 
42,691 
55,616 
43,973 
67,303 
40,236 
38,192 
26,970 
22,800 


377,318 


Dividends. 


$8,091 
63, 328 
43,230 
40,190 
41,902 
62,634 
43,884 
21,900 
3, 750 
8,550 


336,459 


Since  1863  the  dividends  have  been  about  $10,000  per  year.  The  expense 
of  keeping  up  the  mine  is  considerable.  There  is  a  very  long  tunnel  and  a  long 
track,  that  need  frequent  repau's. 

Highland  and  Masonic. — The  Highland  and  Masonic  claim,  near  Forest 
City,  was  worked  at  first  through  a  shaft  368  feet  deep.  There  was  much  water 
in  the  channel,  and  steam-pumping  and  hoisting  works  were  erecte<i  at  a  cost 
of  675,000.  The  yield  was  $300,000,  but  the  expenses  were  so  great  that  little 
if  any  profit  was  left ;  and  the  works  stopped,  and  tho  hoisting  works  were  burned 
down.  The  claim  was  sold  for  debt,  and  the  new  proprietors  bought  three  claims 
in  front  and  a  bed  rock  tunnel  4,000  feet  long,  and  by  extendhig  the  tunnel  the 
claim  was  worked  at  much  less  expense.  The  yield  was  8100,000  per  month  for 
a  time.  It  is  said  that  under  the  new  management  the  expenses  have  been 
$8,000  or  $10,000  more  than  the  receipts.  Nevertheless,  some  dividends  have 
been  paid.  Some  shares  of  the  claim  are  in  litigation,  and  it  is  not  easy  to  ascer- 
tain the  pi-ecise  production.  The  water  in  this  claim  is  acidulous,  and  a  piece 
of  sheet  zinc  left  in  it  entirely  disappears  in  a  day  or  two,  and  iron  shovels  are 
made  worthless  in  a  few  days. 

MoNTECRiSTO. — ^At  Moutecristo  the  channel  is  200  yards  wide,  but  the  pay  is 
only  half  as  wide,  and  is  in  a  stratum  three  feet  deep.  The  pay  is  usually  in  the 
middle  of  the  channel.  The  gold  was  obtained  by  drifting  until  1862,  when 
piping  was  commenced,  but  the  supply  of  water  never  exceeds  300  inches,  and 
does  not  last  long,  so  there  cannot  be  much  hydraulic  washing  there.  The  bed 
rock  swells,  and  most  of  the  tunnels  were  allowed  to  close  up  three  years  ago, 
so  that  though  there  were  300  miners  in  1857,  there  are  now  only  a  dozen. 

Dead  WOOD. — ^Deadwood  is  on  the  ridge  between  the  north  fork  of  the  Yuba' 
and  OaSon  creek,  about  6,000  feet  above  the  sea,  and  it  has  an  old  channel,  the 
extent  and  character  of  which  are  not  yet  proved,  but  it  is  supposed  to  be  in  tho 
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nam  Bine  Lead.  The  Demlwood  clfdm,  700  foet  front  on  tbis  old  cbanncl, 
has  been  worked  since  1856,  lias  cost  $115,000^  and  has  yielded  $10,000.  Somo 
good  gravel  has  been  found,  bat  it  does  not  appear  to  be  in  a  continnous  lead. 
Fifteen  men  are  now  employerl  in  prospecting.  There  are  threo  tunnels,  one 
2,500,  ono  2,200,  and  one  1J200  feet  long. 

Fir  Cap,  Sebastopol,  and  Grizzly. — At  Fir  Cap  Camp,  on  the  south  side 
of  Fir  Cap  mountain,  there  is  an  old  ciiannel  in  which  somo  veiy  rich  gravel  lias 
been  found  lately. 

Sebastopol,  on  the  south  side  of  the  ridge,  between  the  North  Yuba  and 
Canon  creek,  is  supposed  to  be  on  tho  main  Blue  Lead.  Miners  have  been 
engaged  in  prospecting  and  mining— chietiy  pixispecting — since  1854,  and  tho 
expenses  have  been  double  the  receipts.     Tlureo  hmg  tunnels  havo  been  nm. 

Little  Grizzly,-  on  the  north  side  of  the  same  ridge,  and  on  tho  same  channel, 
has  spent  8100,000,  and  taken  out  about  as  much.  Tho  New  Orleans  Company 
struck  pay  gravel  in  18G6,  and  are  doing  tolerably  well  now. 

Cold  CaSon. — Cold  C^on,  sixteen  miles  noithward  from  Downicvillo,  and 
on  the  southeast  side  of  the  ridge  between  Cafion  creek  and  Slate  creek,  is  dii^ectly 
opposite  to  Howland  Flat^  on  the  same  ridge,  and  apparently  on  the  same  chan- 
nel. The  claims  at  both  places  are  worked  by  drifting,  and  the  tunnels  of  each 
place  point  in  the  direction  of  the  other  as  if  they  would  meet.  The  channel 
spears  to  bo  800  or  1,000  feet  wide,  and  the  course  at  Cold  C«*uion  is  south  76^ 
east  Tho  grade  is  from  five  to  seven  feet  in  a  hundred.  The  pay  is  best  where 
the  boulders  are  largest,  and  the  general  width  of  the  pay  is  200  feet,  and  its 
depth  from  three  to  five  feet.  Over  liie  pay  stratum  is  a  deposit  of  gravel  that 
would  pay  well  if  it  were  accessible  with  a  hydraulic  pipe.  A  stratum  of  pipe- 
clay from  20  to  GO  feet  deep,  and  another  of  volcanic  conglomerate  500  or  600  feet 
deep,  arc  the  superincambent  matter. 

The  chai-acter.of  the  gravel,  of  the  gold  in  it,  and  of  the  various  strata,  arc 
the  same  as  at  Montecristo. 

Fashion  Claim. — The  Fashion  Coni])any,  at  Cold  Cailon,  have  a  claim  954 
feet  in  front  by  about  4,000  feet  deep.  Work  was  commenced  in  1856,  in  which 
rear  400  feet  (>f  tnniiel  were  cut,  at  a  cost  of  $10,000.  In  1857  286  feet  more 
cut,  at  a  cost  of  S5,000,  bringing  the  company  into  pay.  Then  it  was  necessary 
to  build  a  dnmp-housc  and  sluice,  and  make  other  preparations  to  wash,  at  a  cost 
of  §50,000.  In  1858  the  receipts  were  $80,000,  and  tho  dividends  $18,000 ;  in 
1859,  receipts  860,000,  and  dividcMida  nothing;  in  1860,  receipts  845,000,  di\n- 
dends  81,000;  and  from  1858  till  July,  1867,  the  total  recoipts  wcrc  8430,000, 
and  the  total  dividends  845,000.  In  1865  and  1866  the  company  took  out  no 
pay,  but  now  they  again  have  gwxl  gi'avel. 

The  gravel  yields  81  50  to  a  car  load,  the  estimated  weight  of  which  is  3,000 
pounds.  Half  that  yield  would  pay  expenses.  There  have  been  places  in  the 
claim  that  paid  84  j)er  car  load.  The  working  timnel  is  3,300  feet  long.  The 
space  workcMJ  out  is  2,000  feet  long  by  aOO  wide.  Twenty-live  men  are  now 
employed.  Gold  is  found  three  or  four  inches  deep  in  the  bed  rock,  but  the 
miners  dig  up  a  foot  and  a  half  of  it  for  convenience  of  working,  as  it  is  softer 
than  the  barren  gi-avel,  and  the  pay  gravel  is  not  deep  enough  for  them  to  work  in. 
The  bed  rock  swells  badly  for  six  or  eight  months  after  the  drifts  are  cut.  Tho 
posts  in  the  tunnels  are  crowded  together  at  tho  bottom  by  tho  sv/elling,  so  tho 
tunnel  is  cut  nine  feet  wide  at  the  bottom  and  foiu-  feet  at  the  top,  with  the  posts 
straddling  out  at  an  angle  of  f)5°.  In  a  few  weeks  or  a  few  months  tho  posts  are 
nearly  perpendicular,  and  they  may  have  to  bo  set  back  at  the  bottom  several 
times  iMjfore  they  get  right.  Drifts  are  nm  through  the  pay  dirt  with  a  breast 
30  feet  wide  on  each  side,  and  two  men  work  at  each  breast. 

Sierra  Claim. — ^The  Sierra  Company,  1,800  feet  front  by  a  mile  deep,  is 
the  only  company  besides  the  Fashion  at  Cold  canon.  The  company  connnenced 
w>rk  in  1858,  and  in  1864  they  reached  pay  in  a  tunnel  3,000  feet  long,  after 


142  RESOURCES   OP   STATES  AND   TERRITORIES 

spending  $70,000.  Since  they  began  to  wash  tbeir  expenditures  have  been 
firreater  by  85,000  than  their  receipts ;  so  they  are  now,  at  the  end  of  nine  years, 
$75,000  out  of  cash,  exchisive  of  interest.  The  claim,  however,  is  valuable,  and 
will  last  twenty  years.  The  working  of  the  last  three  years  would  have  been 
profitable  if  the  company  had  not  changed  the  grade  of  their  tunnel  and  raised 
up,  so  that  they  got  too  high  for  drainage  and  for  easy  transportation  of  their 
gravel.  They  have  lost  much  time  and  labor,  and  have  had  to  go  back  and  run 
in  on  the  original  level  at  a  cost  of  $10,000.  Their  receipts  now  are  $46,000 
per  ycai\  Their  expenses  are  $35,000  for  labor,  at  $3  50  and  $4  i)er  day ;  $3,500 
for  timber  dclivei*ed,  $1,200  for  candles,  $300  for  oil  for  cars,  $100  for  steel  rope, 
and  $5,000  for  other  materials,  including  powder. 

Twent3'-five  men  are  employed ;  and  two  of  them  are  kept  busy  repairing  tlie 
tunnel  and  the  track,  principally  on  account  of  the  swelling  of  the  bed  rock ;  60 
car-loads  of  gravel,  weighing  3,000  pounds  each,  are  extracted  every  dayj  100 
loads  are  thrown  into  a  dump-box,  and  then  the  mass  is  piped  away.  The  sluice  is 
500  feet  long,  and  75  per  cent,  of  the  gold  is  obtained  in  the  first  three  boxes. 
The  gravel,  after  passing  through  the  sluice,  is  saved  and  is  washed  a  second 
time,  but  97  per  cent,  of  all  saved  is  caught  at  the  first  washing.  Chinamen, 
however,  catch  the  tailings  in  the  creek  after  the  second  washing  and  put  them 
through  the  sluice  again.     The  space  worked  out  so  for  is  500  by  100  feet. 

Howl  AND  Flat. — Rowland  Flat  is  now  the  most  prosperous  mining  C4mip 
in  the  Sierra  and  the  most  productive  drifting  camp  in  the  State,  unless  Fir  Cap 
has  surpassed  it.  The  shipment  of  gold  this  year  ^vill  be  about  $300,000 ;  it 
was  twice  as  much  annually  for  four  years  previous  to  1866.  The  shipment  for 
Februar}-,  1867,  was  $23,000 ;  for  March,  $10,000 ;  for  April,  $24,000;  for  May, 
$31,000;  for  June,  $31,000. 

The  flat  from  which  the  place  obtained  its  name  is  worked  out,  or,  at  least, 
has  been  worked  over  by  drifting.  It  would,  perhaps,  pay  ibr  piping  on  an 
extensive  scale.  The  diggings  now  worked  are  under  Table  mountain,  and  are 
of  the  class  knowTi  as  hill  diggings.  They  ai*e  in  an  old  channel  from  400  to 
700  feet  wide,  with  a  pay  stratum  from  three  and  a  half  to  ten  feet  deep.  The 
bouldei*s  in  this  stratum  are  all  of  quartz,  some  of  which  weigh  a  ton.  The  best 
pay  is  among  boulders  weighing  from  100  to  500  pounds.  There  ai^e  large  quan- 
tities of  sulphurets  in  the  gravel,  and  it  would  probably  pay  to  collect  them  by 
concentration.  • 

The  Snow  at  Howlaxd  Flat. — ^The  town  is  situated  about  6,000  feet 
above  the  sea,  on  the  north  side  of  Table  mountain,  which  is  a  rallying  point  for 
snow-storms,  and  snow-drifts  collect  deeply  on  its  northern  slope  every  winter. 
Rain  is  comparatively  rare,  and  there  have  been  winters  almost  ^^ithout  rain, 
though  snow  was  abundant.  Last  winter  snow  fell  about  16  feet  deep  on  a  level 
near  Howland  Flat,  but  by  drifting  it  got  25  feet  deep  in  the  town,  and  it  lay  in 
the  streets  till  the  1st  of  June,  and  deep  drifts  were  still  lying  on  the  mountain 
side  within  half  a  mile  in  the  middle  of  July.  For  three  months  the  snow  was 
so  deep  that  most  of  the  chimneys  were  below  its  level,  and  people  went  from 
house  to  house  either  through  tunnels  or  by  climbing  up  to  the  house-tops  and 
going  over  the  surface. 

Last  winter  an  open  reservoir  100  feet  square,  containing  running  water,  could 
not  be  found,  although  a  pole  20  feet  high  had  been  fastened  on  it  to  mark  the 
place.  Tlie  water  in  this  reservoir  was  eight  feet  deep,  and  was  supplied  by 
springs,  and  a  steady  stream  ran  from  it.  The  snow  over  it  was  white,  as  clear 
and  as  hard  as  that  over  the  adjacent  land,  and  several  attempts  to  find  it  were 
vain.  The  water  was  several  times  exhausted,  but  the  snow  did  not  change  its 
place  or  its  appearance. 

The  abundance  of  the  snow  and  its  long  duration  renders  it  necessary  for  the 
people  to  accustom  themselves  to  snow-shoes,  and  snow-shoe  races  are  the  chief 
amusement  in  the  winter.    People  travel  20  or  30  miles  across  the  country  to  see 
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them,  and  large  gams  are  bet  on  the  results.  The  racing  gronnd  is  always  on  ^ 
loa^  slope,  do>vn  which  the  racers  sHde  at  a  speed  that  sometimes  reaches  a  mile 
&  nunnte.  The  shoes  are  thin  pine  boards,  12  or  16  feet  long,  4  inches  wide, 
turned  np  at  the  toe. 

Uniox  Claim.— The  principal'  claim  at  Howland  Flat  is  the  Union,  2,000 
feet  in  front  by  3,300  deep.  The  Bright  Star  Company  began  work  in  1857, 
and  in  1859  they  failed,  with  debts  amounting  to  S40,(M)0,  and  Uiey  had  paid 
$50,000  as  assessments.  The  Union  Cotnpany  succeeded  to  the  ownership  of 
the  mine,  and  spent  $30,000  over  and  above  receipts,  and  did  not  get  any  divi- 
dends until  two  years  later.  Four  years'  time  and  8120,000  of  cash  were  required 
to  bring  the  mine  into  a  paying  condition. 

It  is  now  trying  to  make  amends.  Its  total  yield  has  been  about  $900,000. 
The  yield  for  the  last  18  months  has  been  as  follows: 


rnthalfof  1866 

Secondhalf  of  1866... 
Pint  half  of  1867 


Tield. 


Ounces. 


3,181 
2,870 
3,1631 


Yalae. 


156,680  44 
&0,660  00 
57,307  50 


Carloads. 


41,950 
33,160 
48,167 


Wagw. 


9^,150 
22,893 
29,556 


Eighty  men  are  employed,  at  firom  $3  to  $3  50  per  day.  The  cost  per  cai^ 
load,  exclufflve  of  labor,  is  10  cents.  Round  timbers,  from  12  to  18  inches  in 
diameter,  and  from  five  to  eight  feet  long,  for  gangways  and  tunnels,  cost  60 
cents  each.  Breasting  posts,  eight  inches  square  and  from  three  to  seven  feet 
long,  cost  12  cents  each.  Caps,  30  inches  long,  12  wide,  and  6  thick,  cost  12 
cents  each.  Lagging,  six  feet  long,  five  inches  wide,  and  an  inch  and  a  half 
tliick,  cost  f(.)iir  and  a  half  cents  each.  The  cost  of  all  the  material  is  lumped  at 
$10,000  per  year. 

The  bed  rock  swells,  and  the  tunnel  is  cut  10  feet  wide  at  the  bottom,  and 
fonr  at  the  top.  In  six  months  the  sides  are  nearly  perpendicular,  the  bottom 
Mng  in  the  bed  rock  and  the  top  in  the  pay  dirt,  which  Joes  not  swell.  The 
timlM^rs  are  usually  forced  into  the  bottom  by  the  swelling  of  the  bed  rock,  and 
not  broken ;  the  rock  seldom  swells,  except  near  the  pay.  In  some  places  the 
posts  must  be  set  back  in  two  months;  in  others,  in  a  year. 

An  air  tunnel  four  by  three  feet  is  cut  20  feet  above  the  pay;  30  feet  is  left 
on  each  side  of  the  main  tunnel  for  support.  The  dirt  is  hoisted  on  an  incline  by 
a  Fre<lenbur  wheel,  driven  by  40  inches  of  water,  under  a  pressure  of  124  feet. 
The  w'AUiT  after  leaving  the  wheel  is  used  to  wash  the  dirt.  There  ai'e  1,200 
feet  of  sluices.  It  is  estimated  that  there  is  pay  gravel  in  sight  enough  to  last 
eight  years.  Ventilation  is  secured  by  having  an  air  drift  20  feet  over  the  work- 
ing tunnel,  commnnicating  with  an  air  shaft  200  feet  deep.  The  gravel  is  taken 
out  through  drifts  or  gangways  50  feet  apart,  with  breasts  25  feet  wide  on  each 
side.  In  1861  the  company  obtained  the  privilege  of  drainage  thn>ugli  the  Down- 
East  Company's  claim  adjoining,  by  paying  $2,000  and  giving  a  strip  of  ground 
75  feet  wide  and  3,400  feet  long.  Thus  a  great  expense  previously  incurred  for 
pumping  was  avoided. 

Other  Claims. — The  Pittsburg  Company  have  800  feet  front,  have  been  at 
)\ork  since  1860,  have  extracted  $500,000,  have  paid  $40,000  of  dividends,  and 
Laving  exhausted  the  pay  in  sight,  are  now  running  for  another  channel. 

The  Hawk  Eye  Company  have  800  feet  front  by  3,500  feet  deep.  They 
began  work  in  1857  and  reached  pay  in  1861,  after  spending  $30,000.  Since 
then  they  have  taken  out  $360,000,  but  the  dividends  hiave  not  been  over  five  per 
cent,  of  Uie  receipts,  and  the  company  are  out  of  pocket.    They  made  the  mistake 
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of  opening  the  mine  on  the  npper  side,  so  they  had  no  drainage.  They  cnt  a 
drain  tunnel  through  Union  claim,  hut  it  closed  up  in  December,  1866.  They 
are  now  running  a  new  drain  tunnel,  to  be  finished  in  three  years,  to  cost  $30,000, 
and  to  l)e  3,000  feet  long. 

Tlio  Down-East  Company,  who  have  a  frontage  of  350  feet,  commenced  work 
in  1855.  There  are  12  shareholders,  all  of  whom  work  in  the  mine,  and  they 
Lire  no  labor.  The  claim  pays  about  $2,000  a  year  over  onlinary  wages.  The 
total  yield  has  been  $425,000,  and  $240,000  have  been  paid  out  as  dividends. 
There  is  enough  pay  dirt  in  sight  to  last  three  years. 

The  Hibernia  claim,  600  feet  in  front  and  wider  at  the  back,  was  opened  in 
1862  by  a  shaft  180  feet  deep,  and  after  being  worked  two  years  was  sold  by  the 
sheriff,  and  was  pm*chased  by  the  Shirley  Company.  The  total  yield  has  been 
$125,000.  The  first  company  lost  $40,000  in  the  mine ;  the  second  is  making 
a  moderate  profit.  There  is  enough  pay  dirt  to  last  a  year.  There  are  twelve 
shareholders,  who  work  in  the  mine,  and  they  employ  three  or  four  Chinamen  as 
carmen  and  pumpers  at  $1  75  per  day. 

The  Ohio  claim  is  undeveloped.  The  Black  Ball  was  bought  by  the  Shirely 
Company  and  worked  out  by  them.  The  Sierra,  Wild  Rover,  and  Wisconsin 
claims  are  undeveloped. 

Tlie  Su^r  Loaf  Company  have  been  at  work  eight  or  nine  yeai^,  have  pay 
gravel  to  la«t  three  or  four  yeai*s  longer,  and  have  not  taken  out  much  more 
than  enough  to  pay  ex}>en8es.  Some  of  the  company  work  in  the  mine.  The 
company  have  a  second  claim  (numbered  24  on  the  diagram)  which  has  j-ielded 
$120,000  in  all,  and  $25,000  of  dividends.  Part  .of  the  Nevada  claim  has  been 
worked;  the  Hollins  is  undevelope<l.  The  Sliirloy  claim  has  been  worked  out, 
yielding  $100,000  gross,  and  $20,000  net;  it  was  worked  four  years.  The 
Mountaineer  claim  was  opened  in  1859,  and  is  now  nearly  exhausted;  the  dirt 
was  brought  through  a  shaft  by  an  engine ;  tho  yield  wa«  $200,000,  and  the 
dividends  10  per  cent,  of  that  sum.  Tho  Last  Chance  claim  was  worked  out 
by  the  Mountaineer  Company. 

The  French  Company  opened  their  claim  in  1862  by  a  shaft,  but  were  com- 
pelled by  water  to  abandon  it.  They  started  again  by  a  shaft,  in  1864,  and  made 
it  pay  expenses.  In  June,  1867,  they  bought  the  Sugar  I^af  tunnel,  and  intend 
to  extend  it  so  as  to  drain  their  claim.     Their  pay  will  last  four  or  five  yeaiv. 

The  Mountain  Ranger  claiin  has  been  worked  out,  paying  no  profit.  The 
Wabash  Company  worked  two  or  three  years  and  lost  $20,000.  The  Empire  and 
Tip  Top  claims  were  rich,  and  were  worked  six  or  eight  years  ago. 

Adjoining  tho  Pittsburgh  on  the  east  is  the  Monumental  claim,  1,200  feet  in 
front.  The  tunnel  was  started  in  1863,  and  after  mnning  2,400  feet  it  stnick 
rich  gi'avel  this  year.  The  company  arc  now  raising  an  air  shaft  to  be  300  feet 
high,  and  to  cost  $3,000.  The  dump-houses,  sluices,  stock  of  timber,  cars,  &c., 
necessary  as  a  i)repai'ation  for  washing,  will  cost  $15,000.  The  expense  of  the 
tunnel  was  $25,000,  but  the  Empire  Company,  which  intends  to  use  it  for  drain- 
age, has  contributed  $10,000  towards  it. 

The  Empire  Company  have  1,000  foetfix)nt,  with  the  privilege  of  working  and 
draining  through  the  Monumental  tunnel ;  but  they  must  cut  a  tunnel  1,200  feet 
long,  at  a  cost  of  $20,000,  to  reach  their  pay.  They  are  about  to  commence  that 
connecting  tunnel. 

The  Virginia  began  to  prospect,  but  after  expending  $5,000  had  to  quit  for 
lack  of  di'ainage.  Tho  Nebraska  Company  began  a  tunnel,  but  got  into  veiy 
hard  rock,  and  gave  it  up  after  expending  $10,000.  The  Gross  Company  began 
a  tunnel  in  1856,  have  gone  in  1,200  feet,  expended  $55,000,  and  aro  now  work- 
ing for  wages  to  get  tho  means  of  continuing  their  tunnel,  which  is  still  in  the 
bed-rock. 

Quartz  in  Sierra  County. — Sion-a  has  very  few  quartz  mines  that  are  now 
profitable,  but  among  those  few  are  several  that  deserve  to  be  classed  among 
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pm  best  In  the  State.  There  is  one  set  of  qaartz  re^lotioBS  for  the  whole  ooimtr, 
'  *  these  were  published  in  the  report  of  1866.  Some  rich  veins  have  been 
near  Grold  Lake,  bat  they  have  not  been  developed  safficiently  to 
thebr  permanent  value. 
SiXRRA  BuTTES.r-^The  Sierra  Bnttes,  or,  as  it  is  also  called,  the  Reis  mine,  is 
I^DOO  feet  long,  and  is  situated  15  miles  east  of  Downieville,  and  the  office  is 
^00  feet  above  the  sea.  The  elevation  has  commonly  been  placed  at  7,200 
Mybat  barometancal  observations  have  proved  that  the  latter  figures  are  incorrect 
^The  mtuation  is  on  a  steep  mountain  side,  1,500  feet  above  the  valley  of  the 
Soatli  Ynba,  so  steep  that  there  is  no  wagon  road  near  it  All  the  supplies  are 
bpocbt.  by  pack  animals-— even  the  iire-wood  cut  in  the  immediate  vicinity. 

Toe  mme  is  situated  on  a  lode  which  is  split  up  into  several  branches;  the 
vidtli  from  wall  to  wall  being  from  70  to  100  feet,  and  of  this  width  from  40  to 
99  tbet  is  quartz,  with  intervening  horses  or  beds  of  hard  blue  slate  of  the  same 
daaaeler  as  the  walls.  In  some  places  there  are  two  and  in  others  six  branches. 
The  oonrse  of  the  lode  is  a  few  degrees  north  of  west,  and  the  dip  is  40^  to  the 
Mthward.  Six  pay  chimneys  have  been  found,  one  of  them  500  fSeet  long  hori- 
ttntally.  All  these  chimneys  are  vertical ;  the  pay  is  irregular  in  them,  skipping 
fimn  one  branch  to  another ;  if  the  chimney  disappears  in  one  branch,  tlie  miners 
look  for  it  in  the  other  branch.     No  pay  chimney  gives  out. 

All  the  rock  is  extracted  through  tunnels,  of  which  there  are  six,  the  lowest 
one  bein^  225  feet  above  the  upper  mill,  the  distance  from  which  to  the  upper- 
most wowngs  is  1,100  feet,  and  to  the  bottom  of  the  mountain  is  1,500  feet  perpen- 
fieolarlyy  or  2,200  feet  following  the  dip  of  the  vein,  so  that  there  is  a  probability 
of  opening  and  dnuning  the  mine  to  a  depth  of  3,000  feet  by  tunnels.  There  are 
iboat  40,000  tons  of  pay  rock  now  in  si^ht,  enough  to  keep  the  mills  going  three 
pHBTB,  and  to  pay  $60,000  of  profit.  The  lower  tunnel  is  being  extendi,  and 
if  that  should  strike  the  same  pay  chimneys  found  above,  with  the  same  size  and 
quality,  the  stock  of  good  ore  in  sight  will  be  200,000  tons,  enough  to  employ 
the  mills  15  yeans,  and  to  pay  83,000,000.  This  is  the  most  extensive  and  most 
promising  project  now  in  progress  in  the  State  in  the  matter  of  opening  a  niino. 
The  mine  was  taken  up  in  1857,  and  has  been  worked  ever  since — previous  to 
1857  with  arrastras;  from  1857  to  1860,  with  eight  stamps,  five  arrastras  and 
two  Chile  rollers;  from  1860  to  1867,  with  24  stamps;  and  since  Juno,  1867, 
with  2S  stamps.  From  1853  to  1857,  six  tons  were  reduced  per  day,  or  1,500 
tons  per  year;  from  1857  to  1860,  6,000  tons  per  year;  from  1860  to  1864, 
10,000  toils ;  from  1864  to  1866,  12,000  tons;  and  the  present  crushing  is  at  the 
rate  of  1 4,000  tons  jK»r  year. 

The  average  yield  of  the  qnartz  has  been  from  $15  to  $17  per  ton.  In  1866 
it  was  over  817.  In  the  last  report  the  receipts,  expenses  and  dividends  were 
given  year  by  year  from  1857  to  1865,  showing  aggregates  of  $1,120,000  receipts,. 
$385,000  expenses,  and  $735,000  dividends. 

In  1866  thereceipts  were  $224,000;  expenditures,  $70,000;  dividends,  SI 44,000, 
and  810,000  were  retained  in  the  treasury  more  than  at  the  end  of  1865.  The 
yield  during  the  first  nine  months  of  1867  was  $156,000,  and  the  dividend  was 
$87,000.  The  yield  previous  to  1857  is  estimated  at  $250,000,  and  the  total 
yield  from  the  discovery  to  the  Ist  October,  1867,  $1,75,000,  and  the  dividends 
since  1857,  $966,000. 

The  yield  previous  to  1857  is  estimated  at  $250,000,  and  the  total  yield  from 
the  discoverv  to  the  1st  of  October,  1867,  $1,750,000,  and  the  dividends,  since 
1857,  $966,000. 

Previous  to  1857  the  quartz  was  assorted  carefully,  and  about  $40  per  ton  was 

obtained  from  all  worked  in  1856,  and  probably  as  much  in  1854  and  1855.     The 

Iwgest  dividend  in  any  year  before  1866  was  $150,000,  in  1861,  showing  that 

the  profit  of  1866  was  nearly  fifty  per  cent  greater  than  that  of  any  previous  year. 

There  arc  two  mills,  one  of  16  and  the  oUier  of  12  stamps,  both  driven  by  the 

10 
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Bame  water,  one  being  below  the  other,  in  the  ravine.  Amalgamation  is  effected 
the  mortar  and  on  copper  aprons,  after  leaving  which  the  tailings  are  ground  in 
aiTastras  on  shares.  Three  companies,  with  four  arrastras  each,  pay  a  quan 
of  their  receipts  to  the  Sien-a  Buttes  Company,  which  derived  $3,000  in  all  frt 
that  source  in  1866 ;  and  there  are  five  arrastras  below,  which  pay  $40  in  all  j 
month.  These  17  arrastras  are  all  placed  in  the  ravine,  one  below  another, 
that  all  are  driven  by  the  same  water.  The  arras  to  which  the  muUci-s  i 
attached  are  also  the  arms  of  the  driNang  wheel,  which  is  horizontal,  with  pei*pc 
dicular  buckets  against  which  the  water  rushes  under  a  prcijsure.  The  lx)tti 
and  sides  and  mullers  of  the  an*astras  are  of  greenstone. 

In  the  summer  60  men  are  employed,  and  in  the  winter  from  52  to  54.  The 
are  28  miners,  10  carmen  and  transporters,  nine  men  in  the  mills,  two  cai[)cnte 
two  blacksmiths,  two  cooks,  and  several  packers. 

Independence. — ^The  Independence  mine,  4,500  feet  long,  adjoining  t 
Sierra  Buttes  mine  on  the  w^est,  on  the  same  lode,  has  the  cliff  and  serial  branch) 
but  not  the  rose,  as  found  in  the  Sierra  Buttes  mine— or  rather,  the  rose  is  four 
but  it  has  no  regularity  or  importance.  The  cliff  and  aerial  have  the  same  genei 
characteristics  here  as  in  the  adjoining  claim,  but  they  seem  to  be  distingubh 
by  the  occurrence  of  regular  pay  chimneys  in  the  cliff  and  of  pockets  in  t 
serial.  If  a  pocket  is  found  in  the  serial  near  the  hanging  wall,  the  cliff  oppos; 
is  rich  on  the  foot  wall.  The  work  is  confined  chiefly  to  the  cliff,  which  he 
lias  a  yellow  ribbon  rock.  The  thickness  of  the  quaitz  varies  firom  3  to  22  fe 
A  depth  of  310  feet  has  been  reache<l,  and  800  feet  have  been  run  on  the  vei 
There  are  three  pay  chimneys,  the  largest  one  400  feet  long  horizontally.  Th 
are  nearly  vertical,  but  dip  a  little  to  the  west. 

There  is  two  per  cent,  of  sulphiurets  in  the  quartz ;  thoy  contain  on  an  avera 
$75  per  ton ;  and  the  superintendent  says  they  are  so  magnetic  that  three-fomt 
of  the  particles  will  adhere  to  the  magnet. 

The  total  yield  in  1866  was  $108,000 ;  the  average  >ield  per  ton  $10,  ai 
there  is  enough  ore  in  sight  of  that  quality  to  last  three  years. 

The  first  mill,  erected  in  1856,  began  to  run  in  Februar}'',  1857,  and  w 
burned  down;  the  second  mill  was  injured  twice  by  avalanches  of  snow;  t 
third  mill,  built  in  1861,  and  now  running,  has  24  stamps,  and  is  driven  by  t\ 
overshot  wheels,  each  32j  feet  in  diameter,  both  gearing  into  the  same  pinio 
wheel,  and  both  diivcn  by  the  same  water,  one  being  immediately  over  the  oth< 
As  the  mill  is  1,500  feet  above  the  south  branch  of  the  North  Yuba  river,  on 
very  steep  liillside,  thousands  of  stamps  could  be  driven  by  wheels  placed  o 
below  another  on  the  steep  ravine. 

The  mine  can  be  opened  1,000  feet  below  the  present  working  levels  1 
tunnels.  The  ore  now  obtained  is  extracted  through  a  tunnel,  to  which  it 
hoisted  by  steam.  Amalgamation  is  effected  in  the  mortar  and  on  copper  apror 
below  which  are  blankets;  and  the  tailings  from  these,  after  having  lain  a  we< 
to  oxydise,  are  thrown  into  the  battery,  and  it  is  supposed  that  $40  or  $50  \) 
ton  are  obtained  from  them.     They  are  never  worked  sepai'ately. 

In  extremely  cold  weather  not  so  much  gold  is  obtained  as  in  summer,  ai 
the  loss  is  estimated  at  three  per  cent.  Since  1856,  $75,000  have  been  expend 
on  buildings,  $27,000  on  flumes,  and  $5,000  on  roads. 

Keystone. — The  Keystone  mine,  15  miles  eastward  from  Downie\ille,  has 
lode  from  two  to  six  feet  wide,  running  east  and  west,  and  nearly  vertical.  T 
walls  are  of  black  slate,  and  the  quartz  is  a  yellow  ribbon  rock.  There  is  : 
T)aiTen  vein-stone,  the  walls  pinching  together  at  the  ends  of  the  three  pay  chii 
neys,  which  go  down  perpendicularly.  A  depth  of  550  feet  has  been  reaclu 
and  drifts  have  been  nm  500  feet  on  the  vein.  A  tunnel,  to  be  700  feet  Ion 
has  been  started  to  stiike  the  vein  300  feet  below  the  present  workings.  It  h 
already  gone  in  400  feet.  The  gold  is  fine  and  free  and  evenly  distribut 
through  the  pay  chimney,  except  one  streak  in  the  middle,  which  is  the  richc 
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-The  seams  in  the  quartz,  instead  of  being  paxallel  with  the  dixecticm  of  the  vein; 
cross  at  an  angle.  The  average  yield  is  $17  per  ton,  and  15  tons  are  eroshed 
pet  day.  The  mill  was  erected  in  1857,  with  eight  stamps,  and  four  were  added 
in  1866,  making  12  in  all.  The  pulp  is  amalgamated  in  the  mortar  and  on  cop- 
per aprons,  from  which  it  passes  over  blankets,  and  the  tailings  from  these  are 
worked  in  Knox's  pan. 

Pkimrose. — ^The  Primrose,  3,700  feet  long,  is  two  miles  north  of  the  Siena 
Bottes,  on  a  vein  which  rons  east  and  west,  dips  a  little  to  the  south,  and  is  from 
1  foot  to  40  feet  in  width.  The  walls  are  hard  and  smooth.  A  depth  .of  150 
fpet  has  been  reached^  and  drifts  have  been  run  on  the  vein  250  feet  Thero  is 
one  pay  chimney,  50  feet  long  at  the  surface,  horizontally,  and  250  at  the  deepest 
workings.  A  l2-stamp  mill  was  built  in  1858,  but  is  now  so  dilapidated  that  it 
should  be  rebuilt.  The  mine  was  in  a  paying  condition,  yielding  $15  per  ton, 
when  the  company  purchased  the  adjacent  Good  Hope  mine  for  $39,000,  incurred 
a  debt  for  payment  with  three  per  cent  interest,  and  undertook  to  work  the  latter 
mine,  moving  the  mill  to  it.  The  expenses  thus  made  overwhelmed  the  company, 
and  mine  and  mill  wcro  sold  for  debt.  The  total  yield  of  the  Primrose  mine  has 
been  8226,000,  and  it  is  generally  considered  in  Sierra  county  a  valuable  mine. 

Mixes  xeae  the  Sierra  Buttes.— Chipp's  mine,  1,100  feet  long,  near  the 
Sierra  Buttes,  is  on  a  vein  three  feet  wide,  with  an  east  and  west  course.  It  has 
been  worked  irregularly  since  1858,  and  the  yield  has  been  irregular,  sometimes 
huge  xmd  sometimes  small.  A  depth  of  200  feet  has  been  reached.  Thero  as  a 
four-stamp  mill,  which^was  built  in  1858. 

The  Bigelow  mine,  east  of  the  Sierra  Buttes  mine,  and  supposed  to  be  on  the 
same  vein,  has  a  four-stamp  mill,  which  has  been  idle  four  or  five  years. 

About  600  feet  east  of  the  Sierra  Buttes  lode,  and  near  the  mine  of  that  name, 
was  fotmd  in  1865  a  pocket  of  gold  in  oclirous  clay,  with  -no  vein-stone,  but  with 
well-defined  walls.  The  pocket  yielded  $13,000  gross  and  $10,000  net.  The 
yield  was  from  8300  to  $700  per  day  to  the  man  while  it  was  worked. 

Mixes  near  Alleghany  and  Minnesota. — ^The  Briggs  quartz  mine,  half 
a  mile  above  Minnesota,  has  a  vein  two  feet  wide,  running  east  and  west.  An 
ei<^ht-stamp  mill  was  built  in  18G3,  and  is  now  idle.  The  best  yield  of  the  quartz 
was  S7  per  ton,  and  the  assay  value  about  820. 

The  French  mine,  one  mile  southeast  of  Minnesota,  has  a  vein  four  feet  wide, 
very  rich  in  spotjs.  A  15-Btamp  mill  was  erected  in  1863,  but  is  not  running 
now. 

The  Ilainl>ow  mine,  near  Chipp's  Flat,  was  found  in  a  gravel  tunnel  2,000  feet 
from  the  mouth,  and  fwm  that  an  incline  was  run  down  the  vein.  The  rock  is 
rich,  but  the  shaft  incline  is  filled  with  water,  and  thero  are  many  disadvantages 
in  wc»rking  a  mine  Hitnated  like  this  one.  An  eight-stamp  mill  was  erected  in 
18;j8,  and  has  stood  idle  four  or  five  years. 

The  Oak  Flat  mine,  on  Kanaka  creek,  one  mile  from  Chipp's  Flat,  has  a  vein 
four  feet  wide  running  east  and  west.  There  are  two  tunnels,  each  500  feet  long, 
find  work  is  now  being  done  on  the  lower  tunnel  to  open  the  mine.  A  four-stamp 
mill  was  built  in  1862,  was  afterwards  torn  down,  and  is  now  to  he  rebuilt. 

The  Newell  quartz  mine,  on  .Kanaka  ci-eek,  one  mile  above  Chipp's  I'lat,  has 
a  10-starap  mill,  which  is  standing  idle,  waiting  for  the  opening  of  the  mine. 

Hie  American  Hill  mine,  four  miles  east  of  Minnesota,  has  a  vein  five  feet 
thick  on  an  average.  A  six-stamp  mill,  built  in  1858,  paid  well  for  a  time,  but 
Has  s^ild  for  debt  and  has  been  idle  for  eight  months. 

The  Union  mine,  in  Wet  ravine,  one  mile  fmm  Alleghany,  has  a  pocket  vein 
18  inches  wide.  It  has  yielded  875,000,  including  815,000  taken  out  in  a  hand 
nortar.  There  is  an  eight-stamp  mill,  which  was  built  in  1864  and  has  been 
die  three  or  four  months.  The  vein  nms  east  and  west,  and  the  mine  is  troubled 
nth  water. 

The  Ironside  mine,  seven  miles  east  of  AUeghany,  is  reputed  to  be  rich  with 
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Tofractoiy  oro.    An  eight-stamp  mill^  built  in  1864,  ran  two  mont 
sinoo  been  idle. 

The  Twenty-one  mine,  on  Kanaka  creek,  one  mile  below  Alleghai;^ 
daced  little.     A  four-stamp  mill  built  in  1866  is  standing  idle.  ; 

The  Consolidated  mine,  on  Jim  Crow  canon,  east  of  Alleghany, 
but  very  little  gold.     A  16-stamp  mill,  erected  in  1863,  has  been  tifj 
and  is  to  be  moved  to  a  vein  above  Forest  City.     The  Consolidated  Ife 
pany  of  San  Francisco  spent  $90,000  on  their  mine  and  mill.  -t 

Mines  near  Downieville. — The  Wheeler  mill,  near  Downievil^ 
ingidle.     It  once  had  eight  stamps,  and  now  has  but  four. 

The  Grold  Bluff  mine,  two  miles  above  Dowuieville,  is  being  oj, 
tnnnel.  *  There  is  a  12-stamp  mill  standing  idle. 

The  Kanaka  mine,  six  miles  east  of  Downieville,  is  standing  i«' 
20-stamp  mill,  the  property  of  a  New  York  company. 


SECTION    II. 

YUBA   COUNTY. 

The  greater  part  of  Yuba  county  is  valley  land,  but  the  eastern  end  reaches 
to  a  considerable  altitude  in  the  Sierra,  Camptonville  being  4,200  feet  above  the 
eea. 

The  county  debt  is  $200,000,  and  the  State  and  county  taxes  together  are 
S3  17. 

The  principal  mining  towns  are  Brown's  Valley,  Timbuctoo,  Smartsvillc, 
Sucker  Flat,  and  Camptonville. 

Campton,  Brown's,  and  Hansonville. — ^Camptonville  is  an  old  channt4 
which  appears  north  at  Brandy  City,  in  Sierra  county,  and  south  at  San  Jnan. 
in  Nevada  county.  At  Camptonville  it  appears  near  the  top  of  a  high  ridge,  and 
is  nearly  worked  out.  There  are  three  hydraulic  companies  at  work  there,  each 
using  about  200  inches  of  water.  The  shipment  of  gold  from  Camptonville  is 
now  about  $500,000  per  year  j  seven  years  ago  it  was  $700,000. 

Brownsville,  in  the  northeastern  part  of  the  county,  had  ravine  diggings,  which 
are  nearly  exhausted.     There  are  now  numerous  orchards  in  the  ncigW)orhood. 

Hansonville,  four  miles  south  of  Brownsville,  has  some  ravine  and  some  quartz 
claims.  About  $10,000  have  been  taken  out  of  quartz  pockets  in  hand  mortars. 
Seventy-five  inches  of  water  ai'e  used  for  irrigating  vineyards. 

Yuba  River. — The  Yuba  river,  which  was  once  lined  with  numerous  lai^e 
mining  towns,  has  now  been  filled  to  a  depth  of  70  feet  with  gravel  from  the 
hydraulic  mines,  and  the  sites  of  all  the  river  camps  are  now  buried.  There 
were  13  bars  on  the  river  within  the  present  limits  of  the  county,  and  all  rich. 
At  Parks's  bar  in  1852,  there  were  eight  companies  at  work  in  the  river  bed,  with 
$218,000  invested  in  dams,  flumes,  pumps,  &c.,  and  with  200  hired  laborers.  The 
total  number  of  voters  was  over  400,  and  the  gold  yield  during  part  of  the  summer 
was  about  $10,000  per  day.  The  Ohio  Company  took  out  $96,000  in  the  season; 
the  Canal  Company,  $108,000;  the  Squaw  Company,  $60,000;  the  Excelsior 
Company,  $89,000 ;  the  Patch  Company,  $60,000.  The  Canal  Company  in  1851 
paid  $150,000  dividends.  These  figures  are  derived  fi*om  notes  taken  in  1852, 
by  Lyman  Ackley,  esq.,  who  was  at  that  time  State  census  agent  for  Yuba  county. 

The  Sucker  Flat  Chanitel. — The  leading  mining  district  of  the  county 
is  at  Smartsville,  which  has  Timbuctoo,  a  mile  distant  on  the  west,  Sucker  Flat, 
half  a  mile  to  the  north,  and  Mooney  Flat,  two  miles  east.  An  old  channel  from 
600  to  1,000  feet  wide  runs  through  Timbuctoo,  Sucker  Flat,  and  Mooney  Flat, 
leaving  Smartsvillc  to  the  southwest.     The  bottom  of  this  channel  has  not  been 
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r  any  di»tance.  and  tbeMfora  its  omma,  wbeQMr  to  (he  aoaAaait -Or  ^ 

'«t,  has  not  been  ascertained,  bnt  it  is  presumed  diat  it  ran  to  the  noitii- 

JTnnii  Suckor  Flat  to  Timbnctoo  there  is  a  liclge  oomposed  eotinly  of 

ive\,  except  a  stratom  of  white  cement,  as  it  is  nsnallv  called,  uoat 

.  Dciow  the  sorfuce.    This«emeiU  is  from  15  to  30  feet  thiek,  and  contains 

iPCTOO. — Ttie  claims  af  Timbnctoo  are  the  following,  banning  si  tho 
id  miming  eastw^ird  on  the  old  cliannel : 

Fazren  Iiud  an  oriiinal  location  of  125  by  100  feet,  bnt  tSa  wag  not  la^ 
to  justify  the  exjiRnae  of  the  preparation  nenessaiy  for  hydraulic  waehio^, 
niobBscnl  othttrt^  aiijoiniiii^,  and  the  present  Warren  Company  own  SOO  feet 
fritli  a  bed  of  (Travel  130  feet  deep.  Forty  foet  at  the  snifaoe  are  of  gmTcl 
ildcis,  then  cutrjcs  pipe-day,  30'  feet  deep,  and  then  a  deep  stratum  of 
nent,  irhich  is  rtiliest  near  tlie  bod  rook.  Dnunage  is  obtained  throoeh 
cot,  which  nith  the  flumes  and  other  work  and  materials  nocessaiy  for 
:,  cost  8iy,000.  The  snpply  of  water  is  very  iirognlar,  hut  when  it  oon 
1.^  500  inches  an;  purchased  at  an  expense  of  975  per  day.    Labor,  powd«', 

and  uther  expenses  umovmt  to  $150  per  day  more,  and  tne  yield  is  S300  per  day. 
jVlfOut  10  mi-n  are  eni{il>iyed.  It  is  e^d  that  S60,0O0  have  been  paid  for  water 
to  vst^  the  ground  of  this  company. 

The  Autune  Com]}any  began  work  in  1853,  drifting,  and  found  very  rich 
(X^tucnt,  which,  when  washed  in  a  short  sinico,  paid  them  (50  per  day  to  the 
luuid,  thongh  moch  of  tliM  cement  was  not  diesolved.  A  fence  was  built  to  hold 
•  iho  loilings,  which  after  intervals  were  washed  again  and'  agwn,  paying  almost 
I  a»  well  ad  at  first.  In  1351  they  began  to  pipe,  and  the  claim  stiil  yidds  wfllL 
I  I'lioy  have  paid  370,000  for  water,  which  they  cannot  always  get  when  they 
L    W4inld  like  tu  have  it 

P        The  Uniun  CompanyV  history  is  very  Hmilar  to  that  of  the  Antone.     ThCH 
[     claim  has  been  nearly  us  rich,  and  they  have  paid  more  for  water. 

Tho  Michigan  Company  have  a  claun  1,000  feet  long  by  500  feet  wtdo,  which 
lias  been  one.of  the  most  productive  in  the  vicinity,  the  total  yield  having 
\M^n  $500,000,  of  which  £150,000  have  been  paid  for  water,  and  Sf)0,000  as 
dividends.  T)ie  upper  strata  have  been  nearly  all  washed  away,  and  the  ooni- 
pany  are  now  running  a  tmiiiel  to  be  700  feet  long,  through  which  to  wash  the 
dratom  next  tho  bed  rock. 

Aft«r  passing  several  claims,  we  come  to  the  Babb  Company,  who  have  500 
by  400  feet.     The  surface  uf  their  claim  has  been  washed  olf  to  a  depth  of  130 
feet,  yielding  i!>50,000,  of  which  £05,000  went  for  water.     They  have  a  tunnel 
1,100  feet  long,  but  it  is  so  located  that  it  gives  a  bonk  only  30  foot  deep  at  the 
front.     The  late  results,  however,  arc  veiy  satisfactory.     One  clean  up  of  21  j- 
days  yiclde<1  £7,800;  another  of  19  days  yielded  £7,000 ;  and  a  third  of  22  days 
guvu  £13,000.     They  paid  £90  a  day  for  water,  use  600  inches,  and  employ 
from  S  to  12  men.     They  own  half  of  tho  Michigan  tunnel,  and  tho  two  com- 
panies will  moke  alternate  nins  tlirough  it. 
k        SccKEB  PtAT  Claims, — Tho  Blno  Point  Gravel  Mining  Company  have  a  largo 
claim  at  Sucker  Flat,  liavo  worked  it  nine  years,  and  have  piped  away  half  the 
area,  60  feet  from  tho  surface,  washing  through  an  open  oat.     They  are  running 
;     a  bed  took  tunnel  to  bo  2,270  feet  long  and  110  feet  deep.    This  entorprise  waa 
1      commenced  in  November,  1866,  and  will  be  finished  in  two  yoara,  at  cost  of 
I     S100,000.     The  depth  of  the  gravel  lias  not  l>een  ascertained  precisely,  so  it  is 
:      uncertain  whether  the  tunnel  will  drain  the  claim  to  the  bed  rock. 
T        The  Union  Company  have  a  large  ckim,  have  washed  off  one-fonrth  of  it  to 
£.    depth  of  60  feet  in  one  part  and  120  foot  in  another.     They  are  not  piping  now, 
B    ud  intend  to  tail  into  the  Blue  Point  tunnel  when  it  is  finished. 
L^       The  Blue  Cement  Company  have  a  claim  500  feet  long,  by  240  feet  wide,  on 
•I   which  Uiey  began  to  pipe  this  year,  with  30  men  and  200  inches  of  water.    Thehr 
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present  bank  is  33  feet  deep.    They  are*  now  catting  a  tnnnel  30  feet  deeper,  and 
they  expect  i  ^  tail  into  the  Blue  Point  tunnel  when  it  is  completed. 

The  Nevada  Reservoir  Ditch  Company  own  about  100  acres,  supposed  to  be  all 
hydraulic  ground,  on  the  Blue  Lead,  near  Sucker  Flat  and  Mooney  Flat,  enough 
to  last  50  years. 

The  O'Brien  claim  is  1,100  feet  long  on  the  ridge,  and  includes  30  acres,  llie 
present  workings  are  140  feet  deep  to  the  white  cement,  and  the  gravel  is  wash(»«l 
in  a  sluice  3,000  feet  long.  Tlie  quantity  of  water  used  is  600  inches;  the  yiehl 
fi*om  8150  to  $250  per  day,  and  the  net  profit  $15,000  per  year.  A  tunnel 
210  feet  below  the  present  sluice,  to  be  800  feet  long,  and  to  cost  $50,000,  has 
been  cut  260  feet,  and  will  be  finished  in  two  years.  This  tunnel  will  bo  deep 
enough  to  drain  the  bed  rock  for  some  distance  each  wayl 

McAllis  and  Gordon  have  700  feet  of  the  ridge,  and  have  lately  completed  a 
tunnel  1,500  feet  long,  at  a  cost  of  $40,000  to  work  the  upper  lead  or  the  gravel 
above  the  white  cement,  and  within  175  feet  of  the  surface.  Five  years  vnW  be 
required  to  work  off  this  upper  lead.  The  distance  from  rim  rock  to  rim  rock 
across  the  channel  in  this  claim  is  1,000  feet.  Seven  men  are  employed,  and 
500  inches  of  water  consumed.  A  tunnel  to  work  the  lower  lead  under  the  white 
cement  will  require  three  years*  w-ork. 

The  Taylor  claim,  300  by  600  feet,  is  half  worked  out,  and  has  paid  very  well, 
yieldinfif  with  600  inches  of  water  from  $300  to  $400  per  day,  lately  the  latter 
sum.     Six  men  ai*e  employed. 

The  Excelsior  Water  Company  have  a  claim  600  by  1,000  freet,  from  which 
they  have  obtained  $300  or  $400,  and  sometimes  $500  per  day. 

The  Pittsburg  claim  is  2,000  feet  long  on  the  old  channel,  and  is  owned  by 
an  eastern  company,  which  paid  $300,000  in  currency  for  it.  They  are  now  wash- 
ing through  a  tunnel  that  cost  $80,000,  and  the  daily  yield  is  reported  to  be  $660, 
^ith  600  inches  and  12  men.  The  present  bank  is  only  30  feet  deep,  and  a  now 
tunnel,  to  be  76  feet  lower,  and  1,600  feet  has  been  cut  400  feet,  and  two  shafts 
liave  been  commenced  on  the  line,  so  as  to  have  four  additional  working  faces. 

Smartsville  Blue  Gravel. — The  Smartsville  Blue  Gravel  Company  have 
a  claim  of  about  150  acres  at  Sucker  Flat.  The  cliannel  is  at  least  200  yanls 
wide,  and  its  depth  has  never  been  ascertained  precisely.  On  the  bed  rock  lies 
a  stratum  of  barren  blue  cement,  5  or  10  feet  tliick,  containing  largo  boulders 
of  granite  and  slate.  Next  comes  a  stratum  of  hard  blue  pay  cement,  containing 
large  boulders  of  slate  tmp  and  granite,  a  few  pebbles,  including  some  of  quartz, 
and  much  quartz  sand.  It  requires  an  experienced  eye  to  distinguish  this  from 
the  \o\veY  layer,  but  it  is  important  to  know  their  precise  limits,  for  all  of  the  pay 
cement  is  to  be  washed  away,  and  all  of  the  barren  left  in  its  place.  Tlien  comes 
a  stratum  of  soft  blue  cement,  55  feet  deep,  softer  on  the  northern  side  of  the 
channel,  and  in  places  where  the  bed  rock  is  lower  than  elsewhere.  Thero  are 
very  few  boulders  in  this  stratum,  and  the  pebbles  are  mostly  of  slate,  and  less 
than  two  inches  in  diameter.  The  largest  gravel  and  the  richest  pay  in  this 
layer  ai*c  found  near  the  top.  There  ai'o  great  variations  in  the  hardness,  but 
none  is  soft  enough  to  pipe  down. 

I^he  top  stratum  is  fine  red  gravel,  from  25  to  75  feet  deep,  softer  than  the 
blue,  but  still  not  soft  enough  to  pipe.  The  pebbles  are  mostly  of  slate,  green- 
stone, and  quartz,  the  last -very  fine. 

*Many  trees  are  found  in  the  claim,  some  carbonized,  others  partly  rotten,  and 
partly  replaced  by  sulphurets  of  iron.  There  are  no  petrifactions  and  no  human 
bones  or  articles  showing  human  workmanship. 

Powder  is  used  more  extensively  here  than  in  any  other  hydraulic  claim,  prob- 
ably rapre  than  in  any  other  mine  in  California.  All  the  strata  are  too  hard  to  be 
piped  ddwn  with  economy,  and  some  of  them  are  so  hard  in  places  that  the  pipe 
would  scarcely  affect  them.  So  much  powder  has  been  used  here  that  its  employ- 
ment is  reduced  to  a  system.    Thb  quantity  of  powder  for  the  blast  depends 
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vpon  the  depth  of  the  bank  and  the  surfiioe  area  to  be  loosened.  If  the  bank 
is  60  feet  deep  a  tunnel  fonr  and  a  half  feet  high  and  two  and  a  half  wide  may 
be  nm  in  75  feet ;  a  cross-drift  60  feet  long  is  cat  aoross  the  end  at  right  angles, 
mad  another  similar  cross-drift  of  eqoal  length  55  feet  from  the  mouth  of  tlio 
tonneL  300  kegs  may  be  used  in  such  a  blaist,  all  distribute  along  in  the  cross- 
drifts  and  in  the  tunnel  beyond  the  first  cross-drift.  20  kegs  near  the  intersec- 
tioB  are  opened  by  taking  out  the  heads ;  the  others  are  left  closed,  with  the  cer- 
tainty that  they  will  all  l>e  opened  bv  the  explosion  of  the  20.  From  the  inter- 
section to  within  10  feet  of  the  month  wooden  troughs  two  inches  wide  and  deep 
iaside  are  laid,  and  a  liberal  supply  of  powder  is  pounxl  in,  leading  to  an  open 
k^..  The  10  feet  next  the  mouth  are  laid  carefully  with  a  fuse,  and  for  that 
distance  the  tunnel  is  filled  in  with  dirt  When  the  blast  is  fired  a  dull,  heavv 
•oond  is  heard,  the  earth  rises  slowly  about  10  feet;  it  then  settles  down,  leaving 
a  duBt  behind  it,  and  on  examination  an  area  about  120  feet  square  will  be  found 
all  shattered. 

By  blasting,  the  water  is  enabled  to  cany  off  twice  as  much  dirt  as  it  would 
otherwise ;  and  as  500  inches  of  water  are  used  at  an  expense  of  $75  per  day, 
there  is  a  vast  saving.  The  cost  of  powder  is  huge,  as  about  10,000  pounds  are 
consumed  monthly  on  an  average  in  this  one  claiiQ.  After  the  ground  has  been 
blown  the  pipes  can  bring  down  more  than  they  can  carry  away,  so  about  one- 
third  of  the  water  is  allowed  to  run  down  over  tiie  bank,  while  the  remainder  is 
thrown  through  the  pipes. 

The  portion  of  the  claim  worked  is  a  hole  200  yards  wide,  600  long,  and  100 
feet  deep  in  the  hill  or  ridge.  The  dirt  from  this  hole  has  been  carried  off  through 
a  tannel  1,700  feet  long,  and  without  a  tunnel  it  would  have  been  impossible  to 
wash  away  the  immense  mass  of  gravel.  At  first  a  hole  was  washed  75  feet  deep, 
and  then  another  75  feet  deeper,  and  thus  there  is  a  bench  in  the  claim. 

For  the  sake  of  economy  in  washing  it  is  customary  to  have  three  places  to 
work  upon  at  a  time,  so  that  after  the  jMpes  have  been  playing  for  two  hours  at 
one  ])laee  they  may  be  turned  upon  another,  and  the  miners  can  then  go  and 
break  up  with  their  picks  the  large  hard  lumps  which  the  water  can  neither  break 
up  nor  carry  off. 

The  sluices  have  a  gnwle  of  7  inches  to  12  feet,  and  are  paved  with  wooden 
blocks  and  Iwulders  of  basalt.  The  entire  sluice  is  cleaned  up  once  in  four 
months,  and  half  of  it  at  intervals  of  two  months.  At  the  cleaning  up  clean 
water  is  run  through  so  as  to  carry  off  the  surplus  dirt  and  gravel,  and  the  water 
is  nearly  shut  off.  The  false  sides  are  taken  off  and  washed  with  a  little  water. 
The  wooden  blocks  in  the  bottom  are  set  up  edgewise,  washed  off,  and  taken 
out ;  200  inches  of  water  are  turned  on,  and  this  cleans  the  dirt  from  the  rock 
paving,  which  is  taken  out  and  put  to  one  side.  The  sides  of  the  ilinno  are 
scraped  and  swept.  Boards  10  inches  high  are  fitted  tightly  across  the  sluico  at 
intervals,  and  tough  clay  is  ])ut  at  the  sides  and  bottom,  so  that  no  quicksilver, 
gold,  or  water  can  j)a8S  except  over  the  top  of  the  board.  This  is  done  befoit? 
the  rock  paving  is  moved.  Two  hundred  inches  of  water  are  now  turned  on, 
and  all  the  gc»ld,  amalgam,  quicksilver,  black  sand,  and  heavjr  gravel  are  col- 
lected abi)ve  the  boards.  As  they  have  three  tons  of  quicksilver  in  the  sluice 
at  a  time,  and  expect  to  find  at  least  840,000  of  gold  at  a  largo  clean-up,  the 
operation  re<juii-es  some  work.  The  usual  time  consumed  in  the  cleaning  up  is 
48  hours,  and  thi*ee  day»  m(»re  elapse  before  the  sluices  are  again  in  running 
order.  There  are  three  large  clean-ups  of  al)out  840,000  each,  and  three  small 
ones  each  of  about  $25,000,  in  a  year.     Thirty  men  are  employ etl. 

The  total  yield  since  March,  1864,  when  the  claim  became  productive,  has 
been  about  81,000,000. 

The  report  of  1806  gave  a  brief  history  of  the  claim  and  some  details,  which 
it  i»  not  necessary  to  repeat  now. 

SiCABB  Flat. — Sicard  Flat,  on  the  north  bank  of  the  Yuba  river,  two  miles 
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from  Timbuctoo,  has  hydnmlio  diggings  in  a  bed  of  gravel  90  feet  deep.  The 
best  pay  is  in  a  bed  of  ^ay  gravd  from  4  to  10  feet  deep  on  the  bed  rock^  but 
none  of  it  is  rich  enough  to  pay  for  drifting.  The  boulders  are  of  trap^  and 
seldom  weigh  more  than  100  pounds.  The  widest  part  of  tlie  channel  is  400 
yards  wide  on  the  strface,  but  the  bottom  has  not  been  reached  on  the  nortb- 
eastem  side.  There  is  not  enough  pressure  to  pipe  well,  and  the  dirt  is  not  soft 
enough  to  dissolve  entirely  at  the  first  washing ;  though  in  most  claims  it  gets 
only  one.  In  many  claims  tunnels  and  cross-drifts  six  feet  high  are  cut  at  inter- 
vals of  8  or  12  feet  each  way,  and  in  three  or  four  days  the  pillars  give  way  and 
the  gi-avel  above  is  well  broken  up  by  the  fall.  General  rumor  says  that  Bicard 
Flat  has  never  paid. 

The  Lower  Diggings  claim,  on  the  southwest  end  of  the  Flat,  is  400  feet  square, 
uses  600  inches  of  water  in  the  spring,  and  employs  nine  men.  The  water  is 
supi)lied  by  a  ditch  belonging  to  the  claim.  The  yield  for  the  season  of  1866-7 
was  813,000,  and  the  expenses  for  the  se^ison  were  about  SI, 000  per  month. 

The  Gates  claim,  360  by  400  feet,  and  the  Black  claim,  200  by  400  feet, 
have  not  been  worked  for  three  years. 

On  the  side  of  the  ridge  facing  Parks's  Bar  is  the  McQueen  claim,  800  by  400 
feet,  with  a  ditch  carrying  6(J0  inches  of  water  belonging  to  it.  This  claim, 
when  last  worked,  yielded  no  profit. 

The  Union  claim  has  not  been  worked  for  six  or  seven  years. 

Brown's  Valley. — Brown's  Valley,  11  miles  northeastward  from  Marysville, 
and  about  500  feet  al>ove  the  level  of  the  sea,  is  a  rich  quartz  district. 

The  Daniel  Webster  Company  have  3,600  feet  on  the  Jefferson  lode,  have 
gone  down  90  feet,  and  there  stopped  work  three  years  ago.  They  are  now 
reorganizing  and  preparing  to  start  again. 

Tlie  Pacific  has  600  feet,  went  down  60  feet,  and  is  doing  nothing.  The  claim 
has  been  in  litigation  for  five  years. 

Jefferson. — ^The  Jefferson  mine  is  780  feet  long  on  the  Pennsylvania  lode, 
which  has  yielded  most  of  the  gold  obtained  in  Brown's  valley.  The  vein  runs 
north  and  south,  dips  45°  to  the  east  with  the  course  and  cleavage  of  the  slates, 
and  has  two  main  branches  which  unite  at  a  depth  of  360  feet  in  the  Pennf.yl- 
vania,  and  on  the  smface  at  the  north  end  of  that  mine  and  at  the  south  end  of 
the  Jefferson.  The  eastern  branch  has  mostly  bluish  (piartz,  and  is  not  di:>- 
tinctly  traceable  within  90  feet  of  the  surface  at  the  shafts  of  the  Jefferson  and 
Pennsylvania  mines.  The  western  branch  has  mostly  yellowish  (juartz.  Each 
branch  in  places  is  10  feet  wide  or  more. 

The  width  in  the  Jefferson  mine  varies  fi*om  1^  to  14  feet,  with  an  average  of 
six  or  seven  feet.  The  main  incline  is  down  612  feet,  and  drifts  havo  been  run 
400  feet  on  the  vein.  A  fine  pay  chimney  found  near  the  northern  line  was  J  00 
feet  long  at  the  surface,  and  160  feet  down,  enlarged  so  as  to  be  nearly  300  feet 
k)ng  horizontally,  and  maintained  the  same  width  to  the  300-foot  level,  where  it 
seemed  to  split. 

The  ^aeld  at  the  surface  was  sometimes  as  high  as  $40  per  ton,  and  for  small 
bodies  of  ore  even  rose  to  §200,  but  during  the  last  four  years  has  at  no  time 
exceeded  $15.  The  following  table  shows  the  yield  of  the  mine  since  it  has 
l)een  in  the  hands  of  the  pi-esent  company,  for  the  several  mine  yeai's  ending 
December  1st : 


\efa , 

1864 , 

:*.:> 

]8r»<5 

1867 

Total 


Receipts. 


Labor. 


119.  S54  90 
121. 380  05 

88. 197  60 
134. 208  Si.' 

5C.  275  67 


$8, 926  75 
54.  794  S6 
28.063  73 
52.951  02 
46,419  51 


409, 617  04 


191,155  57 


Other  expeiuefi.  I  Dividends 

i   . 


I 

$12,622  88  I. 

28,  .'>96  17 

12,406  69 

30. 886  93 

6,6M  47 


91. 169  14 


$42.  9<  0 
42.9<0 
45,800 


131,000 
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The  year  1863,  in  the  above  tablo,  began  on  the  13th  September,  when  the 
oompony  took  possession ;  and  the  year  1867  comes  down  only  to  the  first  of 
October.  Before  September  13, 1863,  the  yield  had  been  aboat*$130,000,  mak- 
ing the  total  production  of  the  mine  $539,000. 

In  1,300  tons  of  ore  there  is  one  ton  of  sulphnrets^  which  yield  $220  of  gold 
p^  ton. 

The  fineness  of  the  gold  at  the  surface  was  840,  and  at  600  feet  below  it  is 
863  to  865. 

The  mill  has  12  stamps  and  three  Harney  pans.  About  four  and  a  half  per 
cent,  of  the  total  yield  is  obtained  from  the  pans.  There  are  two  engines,  one  of 
60  and  the  other  of  30-horse  power.  In  this  mill  the  scraps  of  iron  found  in  the  ^ 
mortar,  consisting  of  fragments  from  the  shoes,  dies,  shovels,  picks,  hammers,  ' 
and  driUs,  are  carefully  saved,  on  account  of  the  particles  of  gold  driven  into 
their  intorstices  while  they  are  battered  about  in  the  ore.  From  20  to  50  pounds 
are  collectod  in  a  month,  and  after  being  digested  in  warm  sulphuric  acid  until 
a  quarter  of'  an  inch  is  eaten  off  the  surface,  they  yield  about  $3  of  gold  for 
every  pound  of  iron.  The  larger  scraps,  before  goin^  into  the  acid,  were  broken 
Dp  with  a  sledge  hammer.  The  shoes  and  dies  contained  the  gold  chiefly  on  the 
Gace,  and  thet^e,  instead  of  being  broken  up  and  put  into  acid,  wore  boiled  half 
3.n  hour  in  water,  and  then  they  were  hammered  and  the  particles  of  gold  fell 
out  of  the  interstices. 

In  a  diagram  the  Pennsylvania  shaft  is  shown  running  down  into  the  ground 
:;laimcil  by  the  Jefierson.  The  two  companies  agree  about  their  boundary  line 
[U  the  surface,  but  they  have  a  dispute  as  to  the  direction  of  the  lino  below  the 
surface ;  and  the  Pennsylvania  Company  having  taken  some  valuable  quartz  from 
the  disputed  ground,  the  Jefferson  Company  have  sued  them  for  $100,000,  ite 
alleged  value.  The  main  question  in  the  suit  relates  to  the  direction  of  the  vein. 
If  the  plane  of  the  lode  were  vertical — that  is,  if  the  lode  hail  no  dip— there 
would  be  no  dispute  about  the  boundary  line  after  the  point  of  junction  at  the 
suif:ice  had  ])een  agreed  upon,  but  this  vein  dips  at  an  angle  of  45°,  and  the 
direction  of  the  boundary  depends  on  the  direction  of  the  vpin.  If  the  vein  runs 
n-ith  the  meridian  the  boundary  plane  would  be  parallel  with  the  equator.  We 
Lave  no  express  provision  in  our  statutes  relative  to  the  legal  point,  but  the  courts 
\vill  no  doubt  decide,  when  the  question  is  mised,  that  the  limit  of  a  lode  mine  is 
a  line  made  by  a  vertical  plane  passing  through  the  vein  at  right  angles  to  its 
horizontal  direction.  If  a  book  is  set  up  vertically  on  a  table  and  another  dip- 
ping at  an  angle  of  45°  is  pushed  against  its  side,  the  end  of  the  sloping  book 
will  not  fit  against  the  other  unless  the  two  books  meet  at  right  angles.  Put  up 
two  books  slofiing  at  45°  so  as  to  touch  at  the  upper  corners,  with  a  difference  of 
10°  or  15°  in  their  d:rcction,  and  their  ends  will  show  how  the  boundary  lines 
of  mines  run  in  different  directions  according-  to  the  course  of  the  lode.  The 
Jeffprson  and  Pennsylvania  agree  at  the  surface,  but  600  feet  down  there  are 
50  feet  of  vein  in  dispute  between  them. 

Pen'xsTlvaxia. — The  Pennsylvania  Company,  incorporated  at  Marysville, 
has  1,300  feet  on  the  Pennsylvania  lode  and  its  branches,  adjoining  the  Jeffer- 
son on  the  north ;  and  it  is  supposed  that  several  pay  chimneys  found  on  the 
latter  mine  dip  into  the  Pennsylvania. 

A  depth  of  600  [eat  has  been  reached  on  an  incline,  and  drifts  Imve  been  run  200 
ftH't  on  the  vein.    Two  pay  chimneys  are  worked,  and  two  others  have  been  found. 

The  company  commenced  work  in  1863,  ran  down  110  feet  on  the  Pennsyl- 
vania lode,  then  struck  across  into  the  Jefferson,  spent  875,000  before  getting 
any  return,  and  then  spent  875,000  of  the  net  receipts  in  opening  the  mine  and 
building  the  mill.  No  dividend  has  been  paid  yet,  and  the  $75,000  expended 
on  the  mine  and  mill  have  not  been  reinibiu*sed.  During  the  last  ten  months, 
ac^^rding  to  the  statements  of  the  president  of  the  company,  the  net  yield  above 
ordinary  expenses  has  been  87,500  per  month.     The  average  yield  at  present  is 
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$15  per  ton ;  the  ammmt  crashed  per  month  from  900  to  1,000  tons ;  the  ordinary 
excuses  $4,500,  leaving  $10,000  net  per  month. 

There  is  one  ton  of  sulphurets,  containing  $1,000,  in  1,000  tons  of  qnartz. 

The  mill  has  16  stamps,  is  situated  on  the  south  end  of  the  claim,  and  is  driven 
by  a  steam  engine  of  100  horse-power.  The  quartz  is  hoisted  by  st^am.  Amal- 
gamation is  effected  in  the  mortar  and  on  a  copper  apron,  below  which  ai'e  blankets, 
and  the  tailings  from  these  are  ground  in  four  Chile  mills.  Wheeler  and  llan- 
dall  pans  are  now  being  set  up  as  preferable  to  Chile  mills. 

An  experiment  was  made  by  grinding  all  the  blanket  washings  from  the  16 
stamps,  two  hours  for  each  charge,  in  the  Chile  mills,  and  the  yield  was  eight 
ounces  of  gold  in  a  month.  Then  half  the  tailings  were  ground,  four  houi*s  to 
a  charge,  and  the  yield  was  200  ounces  in  a  month.  Again,  all  the  pulp  from  a 
four-stamp  battery  was  allowed  to  run  with  a  continuous  charge  and  discharge 
through  a  Chile  mill,  and  not  one  ounce  was  caught  in  two  weeks.  The  ore  was 
the  same  in  quality  and  quantity,  and  the  amount  caught  in  the  mortar  during 
these  expeiiments  was  the  same  })er  week. 

In  the  middle  of  the  Pennsylvania  claim  is  an  incline  180  feet  deep,  with 
pumping  and  hoisting  works  and  a  15  horse-power  engine.  A  railroad  carries 
the  ore  from  this  incline  to  the  mill. 

In  the  Pennsylvania  mill  the  Von  Muller  amalgamator,  invented  by  the  presi- 
dent of  the  company,  is  used.  It  is  a  box  three  feet  long,  a  foot  wide,  and  a 
foot  deep,  with  a  board  set  into  the  ends  and  going  to  within  an  inch  of  the  bot- 
tom. Quicksilver,  half  an  inch  deep— about  80  pounds — ^is  put  into  the  box, 
which  is  then  set  under  the  sluice,  below  the  amalgamating  apparatus  and  the 
blankets.  The  pulp  pours  into  the  box  above  the  board,  has  to  pass  under  the 
board  and  then  up,  escaping  over  the  lower  side,  which  is  not  quite  so  high  as 
the  ends  or  upper  side.  This  amalgamator  requires  little  attention^  and  always 
catches  enough  gold  to  pay. 

The  Chile  mills  have  cast-iron  basins,  cost  $400  each,  work  a  charge  of  100 
pounds  in  four  hours,  and  make  10  revolutions  per  minute. 

The  Wheeler  and  Randall  pans  grind  a  chaige  of  1,200  pounds  in  four  hours, 
and  cost  $.'>00.  Long  grinding  is  very  important  for  those  ores  in  which  the 
quartz  is  very  fine. 

Other  Quartz  Mixes  of  Yuba. — The  Biunsido  Company  have  800  feet, 
went  down  40  feet,  but  suspended  work  when  the  panic  of  1864  came,  and  are 
preparing  to  start  again. 

The  Paragon  Company  have  1,800  feet,  did  some  work  previous  to  the  panic, 
and  have  done  nothing  since. 

The  Ophir  Company  have  1,200  feet,  and  have  had  the  same  history  as  the 
Paragon. 

The  Rattlesnake,  formerly  the  Yuba  mine,  is  1,600  feet  long.  The  vein  is 
two  and  a  half  feet  wide,  and  a  depth  of  140  feet  has  been  reached.  There  is 
a  30  horse-power  engine  for  hoisting.  '  A  yield  of  $18  per  ton  was  obtained  from 
1,500  tons.     The  company  are  preparing  to  build  a  mill. 

The  Dannebroge  mine,  2,400  feet  long,  is  on  a  lode  which  runs  northeast  and 
southwest,  and  intersects  the  Pennsylvania  lode  at  the  north  end  of  the  Penn- 
sylvania mine.  The  vein  is  three  feet  wide,  and  it  dips  to  the  northwest  at  an 
angle  of  40°.  Only  one  pay  chimney  has  been  discovered,  and  that  is  150  feet 
long,  horizontally,  with  hard  white  flinty,  quartz,  containing  many  fine  specimens;, 
and  avera^'ng  $15  or  $20  per  ton — ^tho  richest  in  Brown's  valley.  The  total 
yield  was  $250,000,  ac^/ording  to  report,  but  the  company  has  had  much  litiga- 
tion and  has  kept  its  affairs  as  secret  as  possible.  Rumor  says  the  superintendent 
had  instructions  to  keep  no  books.  Work  was  stopped  in  1865,  and  was  resumed 
in  July  of  this  year.  A  depth  of  500  feet  has  been  reached,  and  drifts  have 
been  iiin  200  feet  on  the  vein.  There  is  an  eight-stamp  mill,  with  two  Chile 
mills  and  an  engine  of  20  horse-power. 
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mile  west  of  the  Pennsylvania  mine  ie  tlie  Sweet  Vcng^eanco,  S,400 
on  a  lode  which  mns  northwest  and  southeftat,  and  dips  -10°  tu  iho 
They  commenced  work  in  1863,  spent  SSO,000,  extracted  SS5.0t)0 
mine,  and  stopped  wi>rk  two  years  ago.  Many  rich  specimens  hnvo 
ioed  from  tlie  mine,  and  for  six  months  it  ptu'd  expenses.  A  depth  of 
las  been  reacheil ;  drifts  hftve  been  run  250  feet  on  the  vein ;  anil  iJiore 
irop  mill. 

lyenino  claim,  one  mile  eoat  of  Brown's  valley,  has  reached  a  depth  of 
and  lias  qaortE  that  yields  SIS  per  ton.  Some  of  the  rock  hoa  been 
;  the  Danncbroge  mill. 

same  lode  is  the  Anderson  mine,  which  is  being'  opened.  Thb  qnaiie 
siili)hun,'tB. 

f  Brown's  valloy,  nl  Prwrie  divings,  are  hundreds  of  qnarts  claims, 
■e  prospected  a  little  in  18G3  and  aliandoncd  in  1864. 
ibin's  ranch  h  the  Bateman  mine,  which  has  a  vi-in  18  inches  wide,  and 
I  per  ton.     There  is  a  five-stamp  mill,  which  bi^n  work  in  July  of 

nchtown,  in  a  ravine  between  two  stoep  mountains,  there  are  many 
as,  but  no  milt. 

own's  Valley  Tunnel  Company  nndertook  to  mn  a  long  tunnel  into 
ick  of  Bnjwn's  valley  fur  the  purpose  of  prospecting  19  qnartz  veins 
p  out  on  ttio  hill,  but  they  were  stopjicd  by  the  panic  of  1864,  after 

feet. 
mi  Antony  claim,  a  quarter  of  a  mile  west  of  Timbnctoo,  had  a  pocket 
Sd,000  to  a  luind  mortar,  and  nothing  has  been  obtained  since. 
idrow  Jackson  quartz  mine,  near  Smartsvillo,  has  a  10-stamp  mill, 
ot  nmninz.     The  vein  is  now  being  opened. 

ladwood  lode,  one  mile  from  Forbeslown,  and  very  near  the  Bntto 
e,  is  four  feet  wide,  and  has  yiehled  85,000  in  hand  mortjirs.  Throe 
I  out  near  a  pocket,  and  worked  in  a  mill,  yiuldod  830  per  ton.  It  is 
:hat  there  is  little  beyond  the  pockets  in  the  lode. 
's  Valley  Quartz  Begdlatioxs. — The  rec<»d8  of  Brown's  Valley 
ive  not  been  kept  carefully,  many  alterationH  have  been  made  in  tha 
9,  and  there  is  much  doubt  aa  to  what  regulations  are  in  force.  The 
lit  of  representation  at  annual  meetings  is  peculiar. 
14th  of  rebruary,  1853,  a  meeting  wna  held  "to  make  new  laws  to 
3  mines  in  said  valley  in  regard  to  working  and  holding  claims."  The 
resolution  was  passed  at  that  meeting: 

Thiit  t!ie  law  pasaed  Febniurf  14,  18!)2,  and  all  laws  previoOA  to  tlut  dale  lefcn- 
iTorking  of  quariz  claima  in  llin  abovo  valley  and  vicinity,  ia  an  aibitrtry  and 
aflaws,  and  arothis  day  revoked  bj  common  consent. 

;  was  done  at  that  mcetmg  to  fix  the  uze  of  claims,  or  the  conditions 
eh  they  could  be  held.  A  clause  adopted  at  this  meeting  requiring  the 
a  notice  on  the  claim  of  any  company  or  individnal  at  the  time  of  Toca- 
epcaled  on  the  3Ist  of  July,  1853.  On  the  8th of  Angost,  1853,  the 
resututious  were  adopted : 

That  each  claim  shall  bo  entitled  lo  a  vote  id  the  miner's  meeting  in  this  diilrici, 
er  owDor,  or  represented  by  poirei  of  ultomej  from  the  proper  owner,  speci^Dg 

niiat  pover  nnd  its  limitation. 

That  Racli  claim,  in  ibe  futDreseoii-annaalmeetlnes  of  this  dtslrict  shall  berepre- 

:r»on  or  bj  a  written  power  of  attorney,  otberwiM  it  shall  be  forfeited. 

jeting  held  on  the  14th  of  August,  1854,  W.  Kinsella  moved  that  ol! 
t  bad  been  worked  since  the  last  meeting  should  be  exempt  &otii  the 
>f  being  represented.     The  motion  was  lost. 
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At  a  meeUng  held  on  the  4th  of  Jancuuy,  1864,  the  following  resolutions  were 
adopted: 

Resolved,  That  the  law  requiiing  each  shareholder  or  daimant  in  a  company  to  represent 
his  icdividual  interest  he,  and  is  hereby,  exponged  from  the  record. 

Resolved,  That  any  known  member  of  a  company  shall  have  fall  powei  to  represent  and 
cast  a  vote  of  said  company  to  the  number  of  feet  therein  contained,  on  all  qaestiona  pertaixi- 
ing  to  the  mining  laws  of  Brown's  Valley  district 

On  the  2d  of  January,  1865,  the  following  resolution  was  passed  : 

Resolved,  That  for  the  better  regulation  of  working  claims,  from  and  after  this  date  it  will 
only  be  necessary  to  perform  or  make  improvements  on  any  quarts  claim  during  the  year  to 
the  amount  of  $100,  in  order  to  hold  the  same,  and  after  such  work  has  been  done,  the  repre- 
sentation of  claims  annually  will  be  sufficient  to  hold  the  same,  and  all  parties  after  having 
performed  such  labor  or  improvements  shall  leave  a  written  notice  to  tnat  effect  with  the 
recorder  of  the  district,  the  same  to  be  placed  on  record.  Any  claim  that  shall  have  performed 
sach  amount  of  work  shall  be  considered  exempt,  providing  said  work  was  done  within  the 
past  year. 

On  the  8th  of  January,  1866,  the  following  resolution  was  offered  by  Charles 
Bandum : 

Resolved,  That  for  the  better  regulation  of  claims,  hereafter  any  and  all  claims  shall  have 
at  least  $5  worth  of  work  or  improvements  performed  on  each  and  every  claim  of  150  feet 
every  year,  in  order  to  hold  the  same. 

n.  Videan  moved  to  amend  by  saying  $20  instead  of  $5.  The  amendment 
and  resolution  being  put  to  vote  were  both  lost. 

Mr.  Bandum  moved  to  reconsider,  and  the  motion  was  carried. 

It  was  then  moved  by  H.  Leland  to  amend  H.  Yideau's  amendment  by  having  $10  worth 
of  work  or  improvement  performed  on  each  and  every  claim  of  150  feet  annually  in  order  to 
hold  the  same,  in  addition  to  the  annual  representation,  and  that  a  sworn  certificate  of  such 
work  or  improvement  must  be  recorded  with  the  miniug  recorder  of  this  district,  and  that 
unless  such  certificate  be  recorded  that  such  work  has  been  done,  then  such  claim  or  claims 
shall  be  forfeited.    The  amendment  was  then  pot  and  carried. 

There  is  no  record  that  Videau's  amendment,  or  Mr.  Bandnm's  resolution,  was 
put  to  a  vote. 

By  a  resolution  adopted  January  3,  1859,  it  was  declared  that  quartz  claims 
should  be  150  feet  on  the  vein,  with  all  the  dips,  angles,  and  spurs. 

On  the  7th  of  January,  1867,  the  following  resolution  was  adopted  : 

Resolved,  That  the  law  requiring  work,  improvement,  or  labor  to  be  performed  on  claims, 
be  dispensed  with,  and  that  representation  be  sufficient  to  hold  the  same,  running  until  the 
first  Monday  of  May,  ISG6, 

The  following  is  a  copy  of  a  certiiicate  of  representation,  on  record  : 

I  do  hereby  certify  that  I  am  the  a^ent  and  part  owner  of  the  Brown's  Valley  Gold  and 
Silver  Mining  Company,  situated  in  too  Brown's  Valley  mining  district,  Yuba  county,  Cali- 
fomia,  and  that  the  representation,  &c.,  of  the  same  has  been  duly  performed  according  to 
the  district  laws  for  the  years  1864  and  1865.    • 

G.  H.  LELAND,  Agent, 

January  29,  1866. 

Empire  Quartz  Regulations. — ^The  Empire  district,  near  Smartsville,  has 
the  following  regulations : 

Notice  of  a  claim  or  location  of  mining  ground  by  individual  or  by  a  company,  on  file  in 
the  recorder's  office,  shall  bo  deemed  equivalent  to  a  record  of  the  same. 

Each  claimant  shall  be  entitled  to  hold  by  location  200  feet  on  any  lode  in  the  district, 
with  all  its  dips,  angles,  spurs,  offshoots,  outcrops,  depths,  widths,  variations,  and  all  min- 
erals  and  other  valuables  contained  therein — the  discoverer  of  any,  or  locator  on  a  new  lodo, 
being  entitled  to  one  claim  extra  for  discovery. 

The  locater  of  any  lode  or  ledTO  in  this  district  shall  bo  entitled  to  hold  on  each  side  of  the 
ledge,  lode,  or  lead,  located  by  nim  or  them,  250  feet,  including  any  lateral  veins,  lodes,  or 
ledffes,  bearing  minerals  therein.  The  space  of  said  250  feet  on  each  side  of  the  main  lead 
shall  bo  considered  as  claimed  by,  and  entirely  belonging  to,  the  locater  or  locators  of  a  ledge, 
and  his  or  their  assignee,  and  parcel  of  the  same  mine. 
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Itshall  be  die  prhrilege  of  taxy  penon  or  penons  or  oonraeny,  when  the  rein  ledge  or  lodo 
of  miBenl  is  not  dutinetlj  traceable  on  the  sorface,  to  take  np  the  gronnd  tbej  deelie  to 
prospect,  stating  in  their  notice  the  manner  they  intend  to  prospect  the  same. 

£Tei7  dum,  whether  by  indtTidnal  or  company,  shaH  be  recorded  within  10  days  after 
the  dale  of  location. 

It  shall  be  required  of  each  comnany  holding  ground  In  this  district  to  put  $50  worth  of 
work  on  said  ground  in  three  months  from  the  date  of  recording. 

When  any  company  shall  have  done  honest  work  to  the  amount  of  $100  upon  their  cliUms, 
snd  shaU  cause  an  entnr  to  be  made  on  the  records  of  this  district,  said  company  shall  be  con- 
'as  haying  acquired  a  vested  right  in  said  ledge,  which  shall  have  all  the  fbrce  and 


efleet  in  law  and  equity  as  other  real  estate  and  prop^^. 

When  any  company  has  put  wo:^  to  the  amount  of  fSO,  said  work  shall  hold  said  dum 
fat  one  year. 

These  regulations  were  adopted  Jannaiy  26,  1863.    No  quartz  mines  are  now 
worked  in  uie  district 


SECTIOir  III. 

BUTTE    COUNTY. 

Butte  is  a  large  county,  which  includes  part  of  the  basin  of  the  Feather  river, 
and  reaches  from  the  Sacramento  river  eastward  to  a  line  where  the  tops  of  the 
ridges  are  about  4,000  feet  above  the  sea.  The  western  part  of  the  county  is  in 
the  lowland  of  the  Sacramento  valley,  and  a  majority  of  the  people  are  enga^l 
in  agricultural  pursuits.  The  higher  portions  are  densely  covered  i^nth  pme 
forests,  on  which  most  of  the  California  turpentine  and  rosin  have  been  made. 

Oroville,  the  county  seat,  is  connected  by  railroad  with  Marysville,  and  the  latter 
place  will  soon  be  connected  with  Sacramento. 

The  county  debt  of  Butte  is  $280,000,  and  the  State  and  county  taxes,  $3  30 
for  the  current  year. 

Feather  river  was  extremely  rich  in  early  days,  but  it  is  now  worked  out ;  or, 
at  least,  no  extensive  fluming  or  damming  enterprise  in  the  river  has  paid  within 
the  last  eight  years. 

Th<;  town  of  Oroville  stands  on  a  bed  of  auriferous  gravel  which  may  pay  for 
wa.shing  at  some  day. 

BcTTE  Table  Mou^taix. — ^Tho  most  prominent  topograpbical  feature  of 
Butte  county  is  the  Butte  Table  mountain,  which  rises  at  Lassen's  peak  and  flows 
down  as  a  river  of  basalt  to  Oroville,  where  it  terminates  on  the  north  bank  of 
Feather  river,  which  it  never  crossed,  or  else  all  south  of  the  stream  has  been 
swept  away,  unless  certain  peaks  near  Bangor  are  remains  of  it.  Tlie  coni*se  was 
nearly  south,  and  its  general  elevation  above  the  plain  near  Oroville  is  1,000  feet. 
The  ^idth  averages  about  a  mile,  but  there  are  places  where  branches  extend  a 
cfmsiderable  distance  to  the  westward.  The  surface  declines  about  100  feet  in  a 
mile  to  the  southward  and  about  GO  feet  to  the  mile  to  the  westward.  Is  this 
inclination  to  the  westward  due  to  the  ac<;idental  wear  of  the  surface  by  the  water, 
or  is  it  caused  by  the  upheaval  of  the  Sierra t  The  inclination  of  50  feet  in  a 
mile  to  the  westward,  observed  near  Oroville,  may  not  be  found  along  the  whole 
course;  but  if  it  maiks  the  entire  length  of  the  basaltic  stream,  it  would  imply 
an  uplifting  of  the  eastern  side. 

This  Table  mountain,  like  the  similar  one  in  Tuolumne  county,  covers  the  bed 
of  an  ancient  auriferous  stream,  but  it  is  neither  so  rich  nor  has  it  been  worked 
so  much  as  the  other  basalt-covered  river. 

Chebokee. — The  principal  mining  camp  on  the  Butte  table  mountain  is  Cher- 
okee, where  the  basalt  has  been  denuded  for  a  distance  of  four  miles,  giving  minors 
an  opportunity  of  getting  down  to  the  auriferous  gravel.  The  strata  here,  acconl- 
ing  to  the  observations  of  Charles  Waldeyer,  esq.,  are  the  followmg,  commencing 
at  the  top:  basalt,  80  feet  high;  pipe  clay  and  sand,  10  feet;  boulders  burned 
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and  vitrified,  12  feet;  sand  and  clay  mixed  with  quartz  gravel,  20  feet;  pipe  dAy, 
12  feet;  white  quartz  ffravel,  150  feet;  pipe  clay,  12  feet;  white  and  yellow  quarts 
gravel,  100  feet;  sand,  15  feet;  white  and  yellow  quartz  gravel,  200  feet;  pipe 
clay,  30  feet;  quicksand,  10  feet;  white  quartz  gravel  and  sand,  10  feet;  reddish 
quartz,  10  feet;  blue  gravel,  from  5  to  40  feet.  The  denudation  at  Cherokee  is 
from  300  to  500  feet  deep,  in  some  places  reaching  to  the  top  of  the  upper  layer 
of  white  and  yellow  quartz  gravel,  and  in  others  reaching  down  to  the  middle  of 
the  second.  In  no  place  is  the  gravel  less  than  200  feet  deep  in  the  middle  of 
the  channel ;  that  is  the  presumption,  for  the  bottom  of  the  channel  has  not  been 
reached;  but  the  miners  generally  suppose  that  the  lowest  workings  are  very 
near  the  bottom.  The  rim-rock  rises  about  150  feet  above  the  bottom  of  the 
channel,  and  is  not  cut  through  to  the  bottom  anywhere  by  canons. 

The  diggings  at  Cherokee  have  been  Worked  since  1850,  and  have  alwaj^ 
paid  moderately  well,  but  there  has  never  been  enough  water.  Most  of  the 
claims  are  suitable  for  the  hydraulic  process.  The  gravel  and  gold  bear  much 
resemblance  to  those  found  at  Smartsville. 

Oregon  Gulch  Gold  Mining  Company. — ^This  is  an  extensive  placer  mine, 
situated  at  the  head  of  Morris  Gulch.  The  basalt,  of  which  Table  llilountain 
chiefly  consists,  covers  an  ancient  river  bed,  extending  from  Cherokee  Flat  in  a 
southwestwardly  direction  for  a  number  of  miles,  until  it  is  lost  in  the  Sacrametito 
valley.  When  the  eruption  occurred  in  this  locality,  the  bed  of  the  ancient  river 
was  the  lowest  portion  of  the  country.  The  basalt,  occupying  the  river  bed, 
forced  the  water  into  new  channels,  which,  in  process  of  time,  wore  the  erurround- 
ing  country  down  to  its  present  level.  Being  of  an  indestructible  nature,  which 
almost  absolutely  resists  the  action  of  the  elements,  it  protected  the  bed  of 
the  river  from  denuding  agencies,  and  we  thus  find  the  river  bed  in  elmost 
exactly  the  same  condition  as  when  it  was  overwhelmed  by  lava  in  remote 
ages. 

The  exceedingly  regular  grade  of  the  surface  of  every  portion  of  tliis  lava 
flow  not  undermined  by  the  action  of  water  proves  that  the  country  has  not  been 
subject  to  any  great  upheaval. 

In  the  course  of  time  the  Sacramento  river  formed  its  valley  and  the  Feather 
river  cut  its  channel  through  the  rocks  towards  the  mountains,  leaving  the  ancient 
river  beds  over  a  thousand  feet  above  their  present  levels. 

Morris  Gulch  commenced  at  the  Feather  river,  and  cut  its  course  to  the  north 
into  the  ancient  river  channel,  gradually  wearing  away  the  bed  rock,  and  causing 
vast  slides  of  rock,  gravel,  sand,  and  the  basoit  cap  into  its  canon,  where,  in 
process  of  ages,  all  was  reduced  and  carried  into  Uio  Feather  river  in  tlte  form 
of  sand  and  gravel.  This  gulch  cut  through  the  richest  portion  of  the  ancient 
gravel  bed,  and  a  large  part  of  the  gold  remains  in  the  gulch,  rendeiing  it  one 
of  the  richest  gulches  in  California. 

Oregon  Gulch  was  enriched  from  the  same  source. 

Shirmir  Gulch,  on  the  west,  did  not  reach  the  gravel  in  the  old  river  bed,  or 
at  least  that  portion  which  contains  the  pay  stretik. 

Wherever  this  has  been  worked  it  has  proved  rich,  as  just  north  of  Oroville, 
at  the  head  of  Morris  Gulch,  and  at  Cherokee  Flat  for  a  distance  of  over  10 
miles.  Its  width  is  not  definitely  known,  but  at  the  head  of  Morris  Gulch  it 
must  be  over  a  mile.  At  Cherokee  Flat,  and  near  Oroville,  the  miners  follow 
down  the  bed  of  the  ancient  stream,  and  in  a  sliort  distance  the  water,  having  no 
outlet,  becomes  very  troublesome,  and  will  in  time  prevent  work  from  that  direc- 
tion. But  at  the  head  of  Morris  Gulch  the  miners  follow  up  the  stream,  and 
the  water  drains  off  and  does  not  interfere  with  their  labors. 

This  appears  to  be  almost  the  only  point  where  sufiicient  fall  can  be  obtained 
for  a  good  "dump"  for  hydraulic  mining.  "  Dump "  means  a  suflficient  declivity 
fr^m  the  end  of  the  flume  to  cause  the  tailings  or  debris  from  the  mine  to  run 
off  in  natural  channels  and  not  accumulate  at  the  end  of  the  flume.     This  is 
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wm  rnqportont    UnlesB.  a  mine  has  a  good  dump;  it  cannot  be  worked  by 
hydiaiiUcB  to  any  advantage. 

The  Oregon  Golch  Gold  Mining  Company  are  at  work  at  present  on  a  laieo 
slide  and  SjII  have  a  good  dump.  But  when  they  follow  the  lead  under  the 
basalt,  they  will  find  the  bed  rock  much  higher  than  where  they  are  now  at  work. 
Thii  will  give  them  an  excellent  dump,  samoient  to  wash  all  the  gravel  undet 
the  mountain  up  to  Cherokee  Flat.  The  indications  are  that  they  are  at  work 
on  tho  western  side  of  the  lead  or  pav  streak,  and  as  they  follow  into  the  monn.- 
tain  they  will  get  nearer  its  centre,  where  the  gravel  will  probably  be  richer  than 
where  they  are  working  at  present,  and  much  more  water  will  be  met  with.  This 
will  be  a  great  assistance  in  washing  the  sand  and  gravel.  Except  in  an  abnn- 
dant  supply  of  water  at  all  seasons  of  the  year,  the  natural  fiEU^ilities  for  working 
this  daun  are  superior  to  those  of  any  other  claim  of  a  similar  nature  in  this 
vidnity. 

They  have  been  turned  to  good  account  by  the  manager  of  the  company,  Mr. 
William  Hendricks.  All  the  work  has  been  done  in  a  thorough  and  miner-like 
manner.  The  position  of  the  company's  flume  is  lower  than  any  other  in  this 
locality,  so  that,  as  tho  work  progresses,  all  the  water  in  the  mountain  must  pass 
through  it;  this  is  important,  as  the  use  of  the  water  in  the  mountain  wiU  be  of 
great  value. 

The  scarcity  of  water  in  the  dry  season  will  only  delay  the  working  of  the 
mine.  If  water  should  be  brought  in  by  a  ditch  company,  work  could  be  eon- 
tinned  during  the  whole  year,  which  would  be  a  great  advantage,  but  this  would 
in  a  measure  be  neutralized  by  the  cost  of  the  water. 

The  expense  of  bringing  water  to  a  desirable  point,  either  by  pumping  it  up 
£pam  tho  river  or  by  iron  pipes,  is  so  great  that  it  is  difficult  to  see  any  profit  in 
the  enterprise,  unless  the  mine  owners  in  the  mountain  should  bring  it  in  lor 
their  own  use. 

These  mountain  claims  are  among  the  most  enduring  placer  mines  in  Califinmia. 
This  ancient  river  bed  is  as  rich  as  the  bed  of  Feather  river  j  and  a  company 
owning  half  or  a  whole  mile  of  the  Feather  river  bed,  as  rich  as  it  was  before 
it  was  worked,  would  have  possessed  one  of  the  most  valuable  mines  in  the 
world.  The  cost  of  working  tho  old  bed  under  the  mountain  will  not  be  greater 
iban  that  required  to  flume  and  drain  Feather  river. 

The  climate  is  mild  and  healthful.  Mining  operations  can  be  prosecuted  at 
all  seasons  of  tho  year.  Being  within  four  miles  of  the  terminus  of  the  Marys- 
villo  and  Orovillo  railroad,  labor  and  all  supplies  required  in  mining  can  be 
obtained  as  cheaply  as  at  any  other  mining  locality  in  California. 

The  Chekokee  Blue  Gravel  Claim. — The  Cherokee  Flat  Blue  Gravel 

Company  have  a  claim  a  mile  wide  across  the  mountain  by  two  miles  long  on  its 

oi>ursit»,  south  of  Cherokee.     They  have  been  trying  to  get  into  the  channel,  but 

have  not  yet  succeeded.     They  started  a  low  tunnel,  which  ran  into  trap  rock 

so  hai'd  that  work  was  stopped,  and  then  a  shaft  was  sunk  155  feet  deep,  and 

the  water  became  so  troublesome  that  that  had  to  be  abandoned ;  and  then  an 

incline  was  commenced,  and  that  has  reached* the  red  gravel,  which  is  supposcil 

to  rest  on  the  blue  cement.     The  claim  is  probably  very  valuable,  but  much  time 

and  money  may  bo  required  to  open  it.     The  company  is  incorporated  in  San 

Fiancisco.    A  steam  pump  is  used  for  hoisting  water  from  the  incline.    The  claim 

lias  been  worked  since  1856,  and  the  present  company  have  spent  870,000.     Tho 

blue  cement  supposed  to  be  on  the  bed  rock,  where  it  has  been  reached,  bos  yielded 

$8  per  day  to  the  hand,  when  worked  under  great  inconvenience,  and  has  been 

miit  enough  to  be  washed  in  a  sluice  without  crushing. 

The  Eureka  Claim. — ^The  Eureka  Company  cut  a  tunnel  900  feet  lotig, 
«ad,  after  nine  years'  work,  got  into  gravel,  but  did  not  succeed  in  making 
enough  to  repay  them  for  $40,000  expended.  They  are  not  at  work  now.  Tho 
timnel  is  106  feet  below  the  top  of  the  rim  rock. 
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The  Gheeokee  Claim. — ^Tbo  Cherokee  Company,  who  have  a  piping  claim 
in  the  flat,  took  out  $54,000  in  50  days'  washing  in  186Q  from  a  stratnm  seven 
feet  deep,  100  feet  wide  and  300  feet  long.  The  company  own  50  acres,  have 
piped  away  about  six,  have  expended  $150,000,  and  have  extracted  $500,000. 
They  had  water  to  wash  60  days  this  year,  and  in  one  dry  season  they  could 
wash  only  10  days.  It  is  to  bo  presumed  from  the  yield  of  the  small  part  of 
their  claim  already  worked,  that  if  they  had  an  abundant  supply  of  wdter  they 
mi^ht  produce  more  than  any  other  placer  claim  in  the  State. 

Welch  &  Co.,  adjoining  the  Cherokee  Flat  Blue  Gravel  Company,  have  a 
claim  100  feet  square,  from  which  they  have  taken  $25,000. 

Diamonds. — Cherokee  has  been  notable  for  the  production  of  diamonds,  a 
number  having  been  obtained  hero.  They  are  mostly  found  in  the  red  gravel 
next  to  the  blue  cement  at  the  bottom  of  the  channel.  This  **red  gravel,"  as  it 
called,  is  a  stratum  of  tough  red  clay  enclosing  pebbles  of  various  kinds,  mostly 
quartz  and  green-stone.  The  gems  have  not  been  observed  in  this  stratum,  but 
after  portions  of  it  have  been  washed,  they  have  been  picked  up  in  the  sluice. 
Some  persons  have  spent  days  and  weeks  in  hunting  for  diamonds,  but  without 
avail.  They  are  not  sufficiently  numerous  or  valuable  to  pay  for  a  special  searcL 
The  metal  in  the  red  gravel  is  more  valuable  than  the  stones;  If  at  some  future 
time  there  should  be  an  opportunity  to  wash  much  of  this  stratum,  attention  will 
no  doubt  be  given  to  the  diamonds,  which  might,  under  favorable  circumstances, 
be  obtained  in  sufficient  quantity  to  reward  the  extra  care  required  in  collecting 
them.  Those  found  at  Cherokee  are  nearly  all  clear,  and  so  brilliant  at  the  sur- 
face and  so  regular  in  then*  crystallization,  that  no  doubt  of  their  character  could 
remain  in  the  mind  of  any  one  familiar  with  the  natural  form. 

Morris,  Nimshew,  and  Kimshew. — Between  Cherokee  and  Orovillo  Morris 
ravine  has  cut  deep  down  into  Table  mountain,  and  has  washed  away  much 
auriferous  gravel,  but  has  not  enabled  the  miners  to  get  fairly  into  the  channel, 
though  they  have  spent  much  money  in  attempting  to  get  in.  The  ravine  clfums 
were,  very  rich. 

Nimshew  and  Kimshew  are  places  north  of  Cherokee  where  tunnels  have  been 
run  in  to  strilve  the  old  channel  imder  Table  mountain,  but  they  have  not  paid 
much. 

Bangor. — ^Bangor  is  12  miles  southeastward  from  Oroville  on  an  old  channel, 
the  bed  of  which  is  about  60  feet  below  the  level  of  the  lowest  ravines  in  the 
neighborhood.  At  the  bottom  of  this  channel  is  a  deposit  of  hard  blue  cement, 
about  60  feet  wide  and  six  feet  deep.  In  this  cement  are  foimd  boulders  weigh- 
ing several  tons,  and  the  gravel  is  green-stone,  trap,  granite,  slate,  and  quaitz; 
the  last  being  not  more  than  one-eighth  of  all  the  gravel.  The  stream  seems  to 
have  been  about  as  large  as  Feather  river,  and  to  have  run  toward  Oroville  with 
a  grade  of  five  feet  in  100.  Over  the  pay  stratum  there  is  a  ban-en  grayish 
cement,  softer  than  the  blue. 

This  channel  was  discovered  in  1857  by  some  placer  miners,  who,  while  run- 
ning a  cut  in  a  ravine,  found  the  bed  rock  dipping  down,  and  after  following  it 
as  far  as  they  could  in  the  cut,  tbfcy  went  off  some  feet  and  sunk  a  shaft,  which 
in  65  feet  struck  a  rich  stratum,  which  paid  $100  per  day  to  the  hand.  The 
existence  of  a  channel  being  proved,  the  outcroppings  of  the  rim  rock  at  the 
ravines  and  on  the  hUl-sides  snowed  its  course,  and  it  was  claimed  for  miles.  The 
pioneer  claim  was  known  as  Boyle's. 

The  claim  in  which  the  channel  was  next  opened  was  that  of  Tucker,  to  the 
southeast.  This  claim  was  worked  three  or  four  years,  but  did  not  yield  much 
profit,  the  pay  stratum  being  found  for  a  distance  of  only  200  feet. 

The  Floyd  claim,  adjoining  Tucker,  the  third  in  reaching  the  pay,  was  worked 
for  a  year  and  half,  in  which  time  the  pay  dirt  was  exhausted.  The  cement  wa^ 
so  tough  that  it  was  washed  eight  or  nine  times,  and  was  not  entirely  dissolved 
then.    The  yield  from  the  first  five  washings  was  $46,500 )  the  expenses  $1 4,500 ; 
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the  dividends  $32,000.  About  $23,000  was  obtained  from  the  first  washing;  as 
for  the  production  of  the  washings  after  the  fifth,  no  information  could  be  obtamcd, 
bat  it  was  probably  quite  small.  Tliis  claim  was  300  feet  lon^,  and  pay  was 
fonnd  for  a  length  of  220  feet  in  the  channel.  The  shaft  reached  tho  pay  in 
April,  185S,  and  it  has  been  customary  to  wash  the  dirt  overj'  spring.  ' 

Next  to  Floyd's  was  tho  Orovillo  claim,  600  feet  long.  It  was  worked  by 
three  shafts  and  paid  well  for  several  years.  Common  report  says  tho  bed  rock 
was  not  well  cleaned. 

Between  the  Oroville  and  Boyle  claims  tho  channel  did  not  pay  in  any  place, 
though  many  shafts  were  sunk.  Southeast  of  Tuckei'^s  nothing  was  found,  and 
it  is  doubtful,  according  to  some  miners,  whether  the  channel  was  struck. 

The  Bamum  claim,  northwest  of  Boyle's,  is  1,500  feet  long,  and  was  opened 
in  1S61  by  a  shaft,  which  struck  the  pay  stratum  at  a  depth  of  55  feet  Two 
hundred  feet  of  the  channel  were  workoit  out  in  a  year  and  a  half,  and  the  dirt 
was  washed  three  times  in  a  sluice  300  feet  long.  Tlie  first  washing,  imme- 
diately after  the  cement  was  extracted,  yielded  $S,000 ;  the  second,  a  year  later, 
gave  82,000;  and  the  third,  after  an  interval  of  two  years,  yielded  81,500.  The 
dirt  is  not  fully  washed  yet,  and  it  is  saved  to  be  put  through  tho  sluice  again. 
Two  other  shafts  have  been  sunk,  but  nothing  has  been  taken  out  of  them  as 
yet,  though  good  prospects  have  been  found  in  one  of  them.  Several  companies 
are  prospecting  for  the  channel  northwest  of  the  Bamum  claim. 

Cemext  Barrel. — At  the  Bamum  claim  Mr.  E.  Bassett  has  been  trying  to 
reduce  cement  in  a  barrel  eight  feet  long  and  three  feet  in  diameter,  made  of 
boiler  iron.  An  iron  pipe  mns  through  the  barrel,  imssin^  through  hollow  joiu> 
nals,  and  through  this  pipe  exhaust  steam  from  the  engmo  is  to  pass,  so  as  to 
beat  the  cement.  Tliero  are  two  doors  opposite  to  each  other  in  the  barrel,  each 
10  by  14  inches,  for  charging  and  discharging.  A  ton  of  cement,  10  pounds  of 
quicksilver,  and  CO  gallons  of  water  will  bo  a  charge,  and  when  the  door  is 
fastene<l  down  the  steam  will  be  turned  on ;  the  barrel  will  be  set  to  revolving 
Li  the  rate  of  20  revolutions  per  miunto.  In  20  minutes  the  cement  will  be  at 
boiling  heat,  and  in  50  minutes  it  will  all  be  disintegrated.  One  hour  will  be 
rc-tjuircil  for  a  charge,  including  charging  and  discharging.  There  is  no  doubt 
that  the  cement  can  be  disintegrated  in  this  manner,  and  tho  expense  docs  not 
exceed  25  cents  per  ton.  Tho  barrels  are  lined  with  wood  set  endways,  two  and 
a  half  inches  thick. 

Wyandotte. — Wyandotte,  sixteen  miles  west  of  Forbestown,  has  someravino 
claims,  half  a  dozen  hydraulic  claims,  and  an  ancient  channel,  the  same  that  is 
workeil  at  Bangor.  This  channel  is  50  feet  below  the  level  of  a  creek  that 
|<ij:>es  Wyandotte,  and  thus  there  is  no  natural  drainage,  and  the  blue  cement  at 
the  bottom  of  the  channel  is  not  sapj)osod  to  l^e  rich  enough  to  pay  for  pump- 
ing. Several  shafts  have  been  sunk  to  the  bottom,  striking  tho  channel.  Tho 
livdraulic  claims  at  Wvandotte  have  banks  75  feet  hii^h,  and  take  40  inches  of 
water  each  on  an  average,  with  a  pressure  of  75  feet.  There  is  a  large  body  of 
iliis  gravel.  A  thousand  inches  of  water  arc?  piurchased  here,  a  small  i^oilion  of 
it  for  imgating  orchanls  and  vineyards,  but  mostly  for  shallow  mining. 

FoRRESTOWN. — ^l?''orbestown,  22  miles  eastward  from  Oroville,  on  the  main 
divide  between  the  Yuba  and  Feather  river,  and  on  the  main  road  between  Oro- 
ville and  La  Porte,  has  quartz  and  placer  mines,  lumbering  and  turpentine-making 
amimg  its  resources. 

The  toT^-n  was  in  its  most  flourishing  condition  in  1855,  when  it  polled  about 
4G0  votes,  and  now  it  polls  only  about  100. 

The  shipment  of  gold  from  Forbestown  in  1866  was  §135,000;  from  the  1st 
Sqjtember,  1866,  to  the  15th  July,  1867,  it  was  880,121. 

There  are  a  number  of  springs  on  the  ridge  near  Forbest(l\\*n,  all  about  the 
same  level,  and  all  have  cold  water.  No  town  in  the  State  has  so  large  a  supply 
of  cold  and  good  water  from  springs  above  the  level  of  the  main  street. 

11 
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In  Ilohinson's  liill,  near  town,  there  are  a  number  of  quartz  veins,  most  o: 
tliem  small,  and  many  of  them  visibly  anriferous. 

New  York  Flat  is  the  principal  mining  district  near  Forbestown.  Tlir© 
hydmnlic  claims  are  at  work  there  now,  employing  in  all  about  20  men.  Ii 
1860,  four  companies  there  took  out  $50,000. 

There  has  been  some  difficulty  about  drainage,  and  the  Nevada  Company  ar< 
making  a  deep  cut  to  be  half  a  mile  long,  and  to  drain  a  body  of  ground  4,00( 
feet,  long  and  300  feet  wide,  supposed  to  be  rich. 

MoOKEViLLE  AND  EvANSViLLE. — Moore\alle,  in  the  southeastern  comer  o\ 
the  county,  has  a  large  body  of  auriferous  gravel,  in  a  good  position  for  piping 
except  that  it  is  difficult 'to  get  water  high  enough.  There  was  a  ditch  whicl 
was  too  low  down,  and  it  has  now  gone  to  ruin.  A  new  one  to  be  60  feet  higlie 
has  been  commenced,  but  no  work  is  bein^  done  at  it  now.  Some  doubt  i; 
entertained  whether  the  gravel  is  rich  enough  to  pay  for  washing. 

Evansvillo,  foin*  miles  southwest  of  Forl>estown,  purchases  200  inches  of  water 
some  of  it  for  mining  and  some  for  irrigation. 

Bangor  Quartz  Regulations. — Each  mining  district  in  Butte  county  hai 
its  own  quartz  regulations. 

The  regulations  of  the  Bangor  district  contain  the  following  provisions : 

Article  2.  Tbo  size  of  a  mining  claim  in  this  district  shall  be  as  follows :  for  ravine  a 
surface  mining  a  hundred  yards  square,  provided  that  a  ravine  claim  shall  extend  from  banl 
to  bank  ;  for  blue  lead  claims  a  hundred  feet  in  lepgtb  and  extending  from  rim  toj*im  ;  fo: 
quartz  or  other  mineral-bearing  rock  200  feet  on  the  lead  with  its  spurs  and  angles,  anc 
100  feet. on  each  side  of  said  lead,  with  sufficient  ground  adjacent  tnereto  for  the  erectioi 
of  the  necessary  works. 

Art.  4.  Persons  locating  claims  in  this  district  shall  post  in  one  or  more  conspicuont 
place  or  places  thereon  a  notice  containing  the  number  of  claims,  with  the  names  of  th' 
locaters  and  a  general  description  of  the  ground  claimed,  with  the  boundaries  thereof,  am 
within  10  days  thereafter  file  with  the  district  recorder,  hereafter  to  be  provided  for,  a  genera 
description  of  said  claim,  with  the  boundaries  thereof  sufficiently  distinct  as  to  bo  easilj 
found  by  reference  to  the  record,  which  record  and  notice  shall  be  bona  fide  proof  of  posses 
sion  of  said  claims  for  the  space  of  90  days  from  date  of  record  thereof. 

Art.  5.  After  the  expiration  of  the  90  days  mentioned  in  the  nrevious  article,  al 
claims  shall  bo  deemed  abandoned,  unless  the  parties  locating  the  same  snail  proceed  to  work 
them  in  good  faith,  and  by  expending  in  laoor  and  improvements  at  least  $5  per  moiitl 
for  each  100  feet  claimed  until  the  amount  so  expended  shall  amount  to  $60  for  e^ich  UK 
feet  of  the  whole  amount  claimed. 

Art.  6.  Parties  having  complied  with  articles  four  and  five  shall  be  entitled  to  hold  theii 
claims  without  further  expense  for  two  years. 

Fokbestowx  Mining  Regulations. — The  mining  regulations  of  the  Forbes 
town  district  now  in  force  wqyo  adopted  on  the  9th  Juno,  1863,  and  48  quarts 
claims  arc  recorded  in  the  district. 

The  following  are  the  main  pro\nsionB  : 

The  size  of  an  individual  claim  on  gold-bearing,  silver,  or  other  mineral  veins  shall  be  10( 
feet  in  length  on  the  ledge  vein  or  lode,  including  all  lateral  spurs,  angles,  variations,  anc 
intersecting  veins,  with  a  width  of  2(K)  feet  on  both  sides  of  the  ledge. 

When  there  is  conflict  in  boundary,  or  as  to  location,  tho  claim  or  claims  first  located  shal 
have  priority  of  right;  location  and  property  and  the  claim  subsequent  in  date,  if  it  is  f 
lateral  interference,  may  be  extended  by  expansion  on  the  other  side,  if  desired,  provided  th( 
same  4)oes  not  interfere  with  a  prior  location. 

Every  claim  located  in  this  district  must  have  good,  substantial  notices,  specifically  setting 
forth  the  direction,  nature,  and  extent  of  the  claim,  posted  at  each  end  of  the  same  in  som< 
conspicuous  place,  and  a  copy  thereof  filed  in  the  office  of  the  recorder  within  10  days 
thereafter. 

Each  quartz  mining  company  who  have  claims  in  this  district,  upon  which  $50  worth  d 
work  shall  have  been  expended,  must  be  worked  upon  in  good  faith  at  least  two  in  every  3C 
days  by  the  company  holding  said  claims,  and  all  ground  which  shall  not  have  been  so  worked 
within  30  days  snail  be  deemed  vacant  ground  and  subject  to  location  the  same  as  thougli 
it  had  not  been  locat^.  Those  claims  on  which  work  to  the  amount  of  $oO  shall  be  dune 
may  be  held  by  the  claimants  for  the  period  of  six  months  after  work  shall  have  been  stopped 
on  the  Fame,  when  the  claim  shall  bo  considered  abandoned. 

The  size  of  a  placer  or  ravine  claim  shall  be  100  feet  in  length,  running  up  and  down  thf 
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rarine,  and  the  owner  or  owners  of  said  claim  or  claims  can  work  the  same  as  wide  as  he  oi 
they  ch(K>se,  and  if  a  quartz  lode  runs  across  the  placer  claim  the  owner  of  the  same  shall 
he  entitled  to  J 00  feet  of  the  quartz  lode,  50  feet  on  each  side  of  the  main  or  deepest  channel 
raonin;^  throngh  his  claim. 

XisBET  Quartz  Mine. — The  Nisbet  Mining  Company,  incorporated  in  Marys- 
ville,  has  a  mine  3,600  feet  long*  on  a  vein  which  runs  north  and  south,  dips  50^ 
to  the  east,  and  averages  two  feet  in  width  at  Oregon  City.  The  walls  are  of 
Blate.  The  main  shaft  or  incline  is  down  160  feet,  and  drifts  have  been  run  700 
feet  on  the  vein,  in  pay  all  the  way.  The  lode  vaiies  in  thickness  from  six  inches 
to  nine  feet;  in  very  narrow  plac-es  sulplmrets  fonn  one-tenth  of  the  vein,  and  in 
the  widest  not  more  than  a  hundredth.  The  sulphurets  assay  from  $1,300  to 
81,600  per  ton ;  are  caught  in  a  sluice  and  are  saved  to  be  worked  at  some  time  in 
the  future.  Tlie  mill  has  eight  stamps,  and  there  is  a  sex-inch  pump  for  drainage, 
all  driven  by  steam.  Work  was  commenced  on  the  mine  with  arrastras  in  1851, 
and  the  present  mill  was  built  in  1S64.  The  yield  at  the  surface  was  834  pei 
ton;  and  of  late  it  has  been  $10,  exclusive  of  the  sulplmrets,  for  the  reduction 
of  which  no  arrangements  have  been  made.  Thirteen  men  ai'e  employed  ;  nine 
white  men  and  four  Chinamen.  The  latter  are  considered  better  feeders  because 
they  do  not  become  impatient  and  dissatisfied  with  the  monotony  of  the  labor. 

Spring  Valley. — The  Spring  Valley  mine,  a  mile  and  a  haJf  east  of  Chero- 
kee, is  on  a  vein  which  nms  north  and  south,  is  seven  feet  wide,  and  is  nearly 
horizontal  at  the  surface  for  200  feet,  and  dips  50**  to  the  cast.  The  claim  is  300 
feet  long.  There  was  a  10-stamp  mill  which  crushed  several  thousand  tons  of 
rock,  and  extracted,  according  to  report,  from  $10  to  824  per  ton.  The  mill  was 
burned  down  and  work  ceased  on  the  mine,  but  lately  work  has  been  resumed, 
but  there  is  no  new  mill  as  yet. 

Other  Quartz  Mines  of  Butte. — The  Powell  mill,  at  Oregon  City,  has 
12  stamps,  and  has  been  idle  a  year. 

The  Itock  River  mill,  which  stood  between  Oregon  City  and  Cherokee,  has 
been  removed.     '^J'licre  was  a  roiistini'  furnace  attached  to  it. 

There  is  a  live-stump  quailz  mill  at  Mount  IIo])e,  not  ininning. 

Three  quartz  mills  at  Yankee  Hill  have  been  burned  down — t lie  Yankee  Hill, 
the  Virgin,  and  the  Fuller. 

Denick's  quartz  mill,  at  Oregon  City,  was  taken  across  the  mountains  in  1863, 
and  stays  there. 

AVhite  &  Nutters  mill,  at  Oregon  City,  was  moved  away  in  1866. 

The  BL)omer  Hill  mill,  14  miles  north  of  Oroville,  has  eight  stamps,  and  is 
now  nmning^  bat  the  mine  is  pockety,  and  the  yield  is  very  in'cgular. 

Near  Lovelock V,  seven  or  eight  miles  above  Dogtown,  an  arrastra  isninning. 

Smith  &:Sparks's  mine,  two  miles  and  a  half  northeast  of  Oroville, is  on  a  veni 
four  feet  wide,  rimning  north-northwest, and  dipping  northeast.  The  walls  are 
of  slate.  The  mill  has  eight  stamps,  was  built  in  1865,  and  rebuilt  in  1864.  It 
lias  be<:*n  standing:  idle  for  two  vears.     The  owners  are  mostlv  San  Franciscans. 

The  Forbestown  Mining  Company  own  15,000  feet  in  9  or  10  claims,  on  dif- 
ferent lodes.  Mexican  lode  No.  1  is  live  feet  wide,  and  has  yielded  $20  per  ton 
for  100  tons;  and  Mexican  lode  No.  2  is  12  feet  wide,  and  has  yielded  $10  per 
ton  for  200  tons.  There  is  a  five-stamp  steam  mill  which  has  not  been  used 
cxc<;pt  for  prospecting  })uq)oses,  and  is  now  standing  idle. 

The  Shakspeare  mine,  3,000  feet  long,  has  a  vein  12  feet  wide  and  has  been 
opened  by  a  small  shaft.     Ten  tons  yielded  $10  per  ton. 

Tlie  Polecat  lode,  one  mile  from  Forbestown,  is  two  feet  wide,  and  100  tons 
of  its  quartz  yielded  81,200. 
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SEGTIOir    IIII. 

PLUMAS    COUNTY. 

Plamas  county  comprises  tbo  more  elevated  portion  of  tlie  basin  of  Feather 
river.  It  is  liigh,  mgged,  and  wild.  Lassen's  Peak  forms  the  northwestern 
comer,  and  that  was  a  great  centre  of  volcanic  energy,  from  which  lava  and  scoria 
were  poured  or  blown  oat  upon  the  adjacent  country.  The  ancient  rivers  which 
appear  at  Montecristo  and  at  Brandy  City,  in  Sierra,  ran  through  Plumas,  but 
their  course  has  not  been  traced  so  distinctly,  nor  have  they  been  worked  with 
so  much  profit.  In  most  places  where  the  channels  have  been  found,  they  are 
oovered  so  deep  with  volcanic  matter,  and  the  pay  stratum  is  so  difficult  of  access, 
that  the  profits  of  working  have  l>een  moderate.  On  the  other  hand,  there  is 
reason  to  believe  that  many  extensive  gravel  deposits  in  tliis  county  will  be  worked 
at  a  profit  within  a  few  years,  and  that  gravel  mining  will  make  more  progress 
here  for  years  to  come  than  in  any  other  part  of  the  State. 

The  county  is  very  rich  in  quartz,  and  American  valley  and  Indian  valley  are 
two  of  the  main  centres  of  quartz-mining  industry  in  California.  There  are  many 
rich  veins  of  copper,  but  they  cannot  be  worked  with  a  profit  at  present.  At 
least,  none  has  yielded  any  profit,  although  one  is  being  worked  now\ 

The  principal  placer-mining  camps,  all  on  old  channels,  are  La  Porte,  Secret 
Diggings,  Gibsonville,  Saw  Pit  Flat,  Little  Grass  Valley,  Onion  Valley,  Wash- 
ington, Hungarian  Hill,  Badger  Hill,  Eagle  Gulch,  Grizzly  Creek,  and  Spanish 
Banch. 

The  quartz  veins  in  Plumas  generally  run  east  and  west,  and  dip  to  the  south 
at  an  angle  of  45**. 

Beckwouhth's  Pass. — Plumas  county  possesses  in  Beckwourth's  pass  the 
lowest  across  the  Sierra  Nevada ;  but  it  is  not  in  the  direct  line  of  travel  between 
Sacmmento  and  Virginia  City,  and  therefore  it  is  not  much  used.  The  elevation  is 
4,500  feet  above  the  sea,  and  the  latitude  39**  50'.  The  pass  proper  is  two  miles 
long,  and  for  12  miles  the  road  has  an  elevation  of  more  than  4,000  feet  above 
the  sea.  Last  winter  the  snow,  at  tho  deepest,  was  two  feet  and  a  half  on  the 
summit — not  enough  to  interfere  seriously  with  travel,  even  if  nothing  were  done 
to  beat  it  down.  Heretofore  the  road  west  of  Quincy  has  crossed  a  ridge  6,000 
feet  high  ^vith  18  miles  of  snow-belt,  but  a  road  is  to  be  constructed  down  a  cahon, 
so  that  there  will  be  a  continuous  descent  from  Quincy  (which  is  3,400  feet  above 
the  sea)  to  Orovillo';  and  then  there  will  be  no  more  trouble  from  snow.  The 
last  Wislature  authorized  Plumas  county  to  issue  bonds  to  the  amoimt  of  $65,000 
to  aid  m  the  construction  of  a  road  along  the  north  fork  of  Feather  river  to  Beck- 
wourth^s  pass,  and  a  company  has  commenced  work.  The  first  30  miles  out 
from  Oroville  are  to  be  on  i*ailroad  grade ;  and  the  whole  work  is  to  be  finished 
in  1868,  at  a  cost  of  $140,000.  The  superiority  of  this  route  for  wagon  travel, 
in  every  respect  save  distance,  is  admitted  by  all  persons  familiar  with  tho  differ- 
ent passes  over  the  Sierra. 

CoNLY  AND  Gowell's  Claim. — Conly  and  Gowell  have  a  very  largo  claim 
at  La  Porte,  made  up  of  100  original  claims.  It  includes  the  entire  old  chan- 
nel 500  feet  wide,  and  extends  into  the  hill  half  a  mile  or  more. 

During  the  water  season  they  use  3,000  inches  of  water,  at  least  so  long  as 
they  can  get  so  much ;  they  employ  50  men,  and  so  anxious  are  they  to  avoid 
any  loss  of  time  while  they  can  get  water,  that  they  run  continuously  through  tho 
season,  cleaning  up  only  once  a  year. 

The  dirt  is  soft,  and  1,200  inches  of  water  bring  down  as  much  as  3,000  can 
c^ny  off,  so  only  1,200  are  thrown  through  pipes,  the  remaining  1,800  inches 
being  allowed  to  run  down  over  the  bank.  There  are  three  sets  of  pipes,  three 
or  four  in  each  set.    The  pressure  is  100  feet.    Twelve  men  take  charge  of  the 
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)ipes  by  night,  and  as  many  more  by  day ;  and  26  men  are  employed  in  sbovel- 

^beii  rock  and  pay  dirt,  moving  boulders  out  of  the  way,  and  so  forth, 
le  day  hands  work  10  hours  and  the  night  hands  12  hours,  and  the  pay  foi 
each  is  $3  50  per  day.  At  night  torches  are  made  in  iron  baskets  resting  upon 
iron  posts  about  five  feet  from  the  ground.  In  these  baskets  pine  wood  is  burned, 
giving  a  very  good  light.  Fires  are  also  built  on  the  ground  so  that  the  men 
can  warm  themselves. 

The  claim  has  outlet  through  two  tunnels.  The  Northampton  tunnel  is  2,000 
feet  long,  has  a  sluice  six  feet  wide,  and  cost  $160,000.  Ten  years  were  spent 
in  cutting  500  feet,  so  hard  was  the  rock.  The  Warren  Hill  tunnel  is  2,000  feet 
long  and  5  feet  wide,  and  cost  $15,000.  The  grade  of  both  tunnels  is  4  inches 
in  16  feet.  The  Northampton  tunnel  receives  the  dirt  from  two  surface  sluices, 
and  usually  carries  2,000  inches  of  water ;  the  Warren  Hill  receives  one  sluice 
and  carries  1 ,000  inches.  The  ground  and  the  outlet  do  not  permit  the  use  of  a 
steeper  grade ;  and,  as  no  small  sluice  could  wash  on  that  grade,  it  was  necessary 
for  the  owners  of  small  claims  to  sell  out  and  let  them  be  consolidated  in  one 
laige  claim.  Another  tunnel  is  being  cut,  to  be  3,000  feet  long,  to  drain  another 
part  of  the  claim. 

Under-currents  are  not  used  here.  Width  is  considered  particularly  desirable 
in  sluices.  The  paving  in  the  sluices  consists  of  boulders  as  laige  as  a  man  can 
lift,  and  they  are  worn  out  in  a  season.  The  water  is  shut  off  for  an  hour  at 
noon  every  day,  and  men  examine  the  whole  length  of  the  sluices,  to  see  that 
the  paving  is  all  right  and  to  repair  any  breaks. 

About  a  ton  of  quicksilver  is  put  into  the  sluices  in  a  season,  and  one  quarter 
of  it  is  lost.  The  mercury,  instead  of  being  tlirown  directly  into  the  sluice,  is 
scattered  on  the  surface  of  the  Wank  which  is  to  be  washed  down.  It  is  put  into 
a  can  made  of  Russian  sheet-iron,  large  enough  to  hold  40  pounds,  and  the  cap 
or  nozzle  of  the  can  is  perforated  with  holes  an  eighth  or  a  quarter  of  an  inch  in 
diameter,  through  which  the  metal  is  sprinkled. 

The  ditch  which  supplies  water  for  the  cltiira  is  owned  by  the  same  proprietors, 
cost  8100,000,  but  crmld  now  be  constructed  for  $50,000.    The  length  is  13  miles. 

The  preser\'ation  of  the  flumes  against  the  snow  is  expensive.  Whenever  a 
snow-stonn  comes  on  men  are  sent  to  shovel  the  snow  off,  lest  the  weight  should 
break  dow^^  the  flume ;  and  then  the  snow  must  Ix)  shovelled  away  from  the  flume 
on  the  hillsides  above,  for  the  snow  bank  moves  slowly  down  hill  with  tremen- 
dous pressure,  which  no  flume  could  n>sist.  The  trees  on  the  hillsides  show  this 
influence,  for  thev  are  all  bent  down  hill,  and  manv  are  broken  down  everv  winter. 
It  is  necessary  to  cover  the  iron  ])ipes  with  strong  timlver,  or  they  would  be  crushed 
flat  by  the  weight  of  the  snow.     The  pipe  used  in  this  claim  cost  $2,000. 

The  channel  is 500  feet  wide;  the  grade,  50  feet  to  a  mile;  the  rim-rock,  100 
feet  high  on  the  east  and  20  on  the  west,  on  an  average.  The  deposit  of  gravel 
is  100  ieet  deep.  It  is  white  near  the  top ;  red,  blue,  and  black  at  the  bottom. 
There  are  many  boulders  of  quartz  quite  black.  In  the  upper  strata  the  pebbles 
are  seldom  larger  than  a  goose  ogg ;  in  the  lower  there  are  many  boulders  from 
6  to  20  inches  in  diameter.  At  the  bottom  is  a  laver  two  feet  thick  of  hard 
cement,  which  is  crushed  in  a  five-stamp  cement  mill  belonging  to  the  same  pro- 
prietors. 

In  18G6  Conly  and  Gowell  washed  off  a  strip  of  ground  1,100  feet  long,  300 
feet  wide,  and  80  feet  deep,  equivalent  to  435,000  tons  of  40  cubic  feet  each. 
The  gross  jneld  was  832,000  and  the  net  $12,000.  If  we  multiply  the  1,100, 
the  300,  and  the  80  together,  we  find  that  26,400.000  cubic  feet,  or  660,000  tons 
of  40  cubic  feet  each,  were  washed  away ;  and  if  we  divide  the  660,000  tons  by 
the  $32,000  we  find  that  20  tons  went  to  81,  or  that  the  yield  of  the  gravel  per 
ton  was  fiva  cents.  This  amount  is  so  small  that  it  suggests  the  probability  of 
some  error.  It  appears  that  the  expense  of  washing  was  but  three  cents  and  a 
third  per  ton.     No  other  place  in  the  State  can  wash  dut  so  cheap. 
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Tlio  number  of  days  spent  in  washing  this  area  was  abont  100,  and  tbc  average 
amount  of  water  used  2,000  inches.  An  inch  is  100  tons  of  water  in  24  hours; 
and  2,000  inches  supplied  in  100  days  20,000,000  tons  of  water  to  move  660,000 
tons  of  ffravol,  or  30  tons  of  water  to  1  ton  of  gravel. 

The  claim  of  Conly  &  Gowell  is  large  enongli  to  last  for  20  years  longer. 

Gard  &  Orr  have  a  very  large  claim  alongside  of  Conly  &  Gfowell,  use  2,000 
inches  of  water,  and  employ  50  men  j  and  their  ground  will  last  20  yeare. 

It  is  said  that  across  both  of  these  claims  runs  a  perpendicular  dike  of  lava 
or  trap,  rising  out  of  the  bed-rock  and  passing  through  the  gravel  entirely  across 
(he  channel.  This  dike  has  never  been  pierced  through,  and  its  size  is  unknown. 
A  similar  dike,  according  to  rumor,  was  found  at  Brown's  diggings,  15  miles 
northwest  of  La  Forte. 

The  two  claims  mentioned  are  the  onlv  ones  of  anv  note  worked  at  La  Porte. 
Ten  years  ago  more  than  50  companies  were  in  profitable  operation  there. 

The  yield  of  La  Porte  and  the  placers  which  sold  their  dust  there,  in  1857, 
was  $4,000,000  annually;  now  it  is  $1,000,000. 

Secret  Diggings. — ^Two  miles  south  of  La  Porte  is  Secret  Diggings,  on  the 
same  channel  and  with  similar  gravel.  The  chief  claim  there  is  that  of  King- 
dom &  Co.,  who  have  about  a  dozen  old  claims.  They  employ  50  men  and  use 
2,500  inches  of  water.  The  tunnel  through  wluch  they  wash  cost  $100,000,  and 
is  1,500  feet  long.  In  1866  they  took  out  $130,000  and  divided  $94,000,  and 
that  was  the  best  yield  the  place  ever  had.  This  year  the  company  have  done 
ns  much  work,  but  have  not  divided  a  dollar.  The  pipe  used  by  Kingdom  & 
Co.  cost  them  $15,000.     The  claim  is  80  feet  deep,  and  will  last  many  years. 

Poverty  Ilill,  a  mile  and  a  half  below  Secret  Diggings,  on  the  same  old  chan- 
nel, has  been  worked  on  a  small  scale  for  10  years,  but  the  place  is  now  to  bo 
supplied  with  water,  and  will  probably  become  important.  There  is  gravel 
enoufifh  there  to  last  for  50  vears. 

Port  Wixe. — At  Port  Wine  the  old  channel  is  worked  by  drifting,  and  the 
principal  claims  are  those  of  the  Ea^le,  Union,  Montecristo,  Indian  Queen,  Erie, 
Sailor,  Manzanita,  Bunker  Hill,  and  Pioneer  companies. 

The  Eagle  claim  employs  about  a  dozen  men,  all  shareholders,  and  used  to 
pay  very  largely. 

The  Indian  Queen  employs  15  men  and  has  a  tunnel  2,000  feet  long. 

The  Union  employs  40  men,  all  shareholders,  and  the  tunnel  is  to  bo  3,000 
feet  long  when  finished. 

The  Montecristo  employs  40  men,  all  shareholders.  The  dirt  is  hoisted  through 
an  incline  by  an  engine,  and  water  for  washing  is  pumped  up. 

The  Erie  employs  10  or  12  men. 

The  Sailor  has  four  or  five  men  at  work. 

Nothing  is  done  in  the  Manzanita  claim. 

The  Bunker  Hill  employs  eight  men. 

The  Pioneer  has  four  men. 

LiTTLB  Grass  Valley. — The  first  place  north  of  La  Porte  where  there  is  any 
mining,  on  the  same  channel,  is  Little  Gra^s  Valley,  three  miles  distant  on  the 
north  side  of  the  same  ridge,  between  Rabbit  creek  and  south  fork  of  Feather 
river.  The  cjlaims  there  have  been  worked  on  a  small  scale  for  ten  years,  but 
the  ground  is  not  rich,  and  the  cutting  of  tunnels  is  very  expensive.  Most  of 
the  claims  are  worked  by  drifting.  It  is  probable  that  Little  Grass  Valley  will 
become  a  prominent  mining  town  in  time.  Most  of  the  gravel  is  covered  by  a 
bed  of  lava  300  feet  deep. 

Gibsonville,  seven  miles  from  La  Porte,  used  to  be  an  important  hydraulic  camp, 
but  now  the  claims  are  worked  by  drifting,  and  the  yield  has  fallenolf  very  much. 

Spanish  Ranch  is  25  miles  from  La  Porte,  on  the  ridge  between  the  South 
Feather  and  the  Middle  Feather  rivers.  The  gravel  is  100  feet  deep,  and  the 
claims  are  worked  by  piping. 
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North  of  Little  Grass  Valley  is  Union  Valley,  where  there  are  two  piping 
claims,  with  banks  40  feet  deep.  Washing  has  been  in  progress  four  years, 
hot  there  are  portions  of  the  bank  that  do  not  pay  well,  and,  as  water  is  not  to 
be  luul  most  of  the  3'ear,  the  companies  ^\^ll  work  by  drifting  next  year,  and  see 
whether  a  better  result  can  be  obtained  in  that  wav. 

Twelve  miles  west  of  Saw  Pit  Flat  is  Hungarian  Hill,  where  there  are  three 
piping  and  two  drifting  claims.  The  tunnels  run  400  feet  in  the  bed-rock,  to 
drain  the  pay  to  the  bottom.  Twenty-five  men  are  employed,  and  the  average 
pay  is  about  S8  to  the  man  per  (lay. 

Badger  Hill  is  three  miles  west  of  Hungarian  Hill,  and  has  four  piping  and 
five  drifting  companies;  the  yield  is  about  $5  per  day  to  the  man. 

Four  miles  northwestward  from  Badger  Hill  is  Eagle  Gulch,  where  six  com- 
panies, with  six  men  in  each,  ai^e  drifting,  and  all  in  pay.  It  is  supposed  that 
most  of  the  claims  will  be  worked  out  within  two  yeai*s. 

Forty  miles  north  of  Quincy  are  the  Grizzly  Creek  diggings,  where  40  men 
are  employed  in  piping.  The  claims  ai*e  50  feet  deep,  and  the  gravel  is  all 
quartz.     The  width  of  the  channel  has  not  been  ascertained. 

Saw  Pit  Flat. — Saw  Pit  Flat  is  on  a  ridge  i-unning  down  from  Pilot  Peak. 
The  claims  are  all  worked  by  diifting,  and  the  place  has  no  ditch,  so  washing  is 
only  possible  from  April  to  June,  while  the  snow  is  melting.  The  extraction 
of  gold  was  commenced  here  about  six  yctu^  ago,  and  there  has  been  a  steady 
increase  in  the  production,  with  a  probability  that  it  will  continue  for  some  years. 
Tlie  pay  dirt  is  reached  through  tunnels  that  cost  at  least  $20,000  and  three 
years'  time  to  complete  them. 

The  New  York  Company  has-been  taking  out  gi*avel  about  15  months,  and 
have  obtained  830,000  from  it.     There  are  12  men  at  work,  all  shareholders. 

The  Eagle  Company  have  been  in  pay  four  years,  and  have  taken  out  $26,000. 
Eight  or  nine  men  are  employed. 

The  Union  cjaim  has  12  mon,  and  has  been  yielding  pay  four  years. 

Those  are  the  only  companies  that  have  taken  out  pay. 

The  Buckeye  Company  have  reached  pay,  but  have  not  (aken  any  out  as  yet. 

Several  tunnels  are  being  cut  at  Washington  Uill,  a  mile  distant,  on  the  other 
side  of  the  ridge.     Two  companies,  the  American  and  the  Washington,  are  in 

^^y-  ...  .         . 

The  Eureka  mine,  in  American  valley,  is  1,800  leet  long,  on  a  vein  runnmg 
northeast  and  southwest,  dipping  northeast  at  an  angle  of  45°,  and  varying  in 
width  from  5  to  .25  feet.  The  main  pay  chimney  is  250  feet  long,  horizontally, 
and  it  <lips  southwest  at  an  angle  of  52°;  but  at  a  depth  of  300  I'cet  it  seems  to 
bend  to  the  northeast.  Tlierc  arc  many  varieties  of  quartz — some  white,  some 
blue,  some  rose-colored,  and  some  dark  brown.  All  the  rock  from  the  pay  chim- 
ney is  worked,  and  it  lias  yielded  from  $10  to  $30,  except  near  the  surfiu'e,  where 
it  was  much  richer.  The  present  average  at  300  feet  from  the  surface  is  from 
Si 4  to  §15.  The  foot  wall  is  granite  and  the  hanging  wall  hard  slate.  There 
are  seven  per  cent,  of  sulphurets  in  the  rock. 

There  are  two  mills,  one  of  12  and  the  other  of  16  stamps,  both  driven  by 
water  derived  from  an  artificial  lake,  and  they  are  situated  three-quarters  of  a 
mih?  from  the  mine.     The  ore  is  transported  on  a  rail-track. 

The  gold  is  amalgamated  in  the  mortar  and  on  c^jpper  aprons,  and  the  tailings 
are  cauglit  in  a  dam  and  saved  for  future  working.  There  are  not  less  than 
10,000  tons  collected. 

Besides  the  stamp  mills  there  are  three  Chile  mills  of  cut  stone,  each  wheel 
being  nine  feet  in  diameter  and  two  in  width,  of  granite.  The  bed-stones  are 
five  feet  in  diameter  and  a  foot  and  a  half  thick.  The  wheels  wear  down  so  as 
to  become  useless  in  three  years  j  and,  in  proportion  to  the  power  used,  they  do 
not  grind  half  so  much  as  stamps.  About  once  in  three  months  the  bed-stono 
must  be  picked  down,  so  that  it  will  grind  well. 
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Tbo  snow  lies  seven  months  in  tlio  year  at  the  mills  and  on  the  track,  and  for 
five  months  the  mill  must  lie  idle  for  lack  of  rock.  The  mills  might  be  moved 
to  the  mine  itself,  so  as  to  be  immediately  at  the  mouth  of  a  new  tnnnel  that 
miglrt  be  cut  to  strike  the  lode  400  feet  below  the  present  workings,  at  a  length 
of  1,800  feet.  Tlie  mills  could  then  run  the  whole  year,  and  might  be  driven 
by  steam,  or  perhaps  by  the  waters  of  Jamison  creek. 

Not  less  than  S300,000  have  been  expended  in  improvements,  all  derived  from 
the  mine.  Tlie  total  yield  is  variously  stated,  by  those  who  have  had  good  oppor- 
tunities for  knowing,  at  from  $1,400,000  to  81,600,000. 

yhe  mine  was  discovered  by  a  party  of  adventurers  who,  in  1850,  were  on  the 
search  for  Gold  lake.  The  mountain  side  was  covered  with  float  quartz,  and 
the  prospecters  took  up  claims  20  feet  square.  The  Eureka  Company,  the  first 
one  incorporated  for  mining  purposes  in  California,  began  operations  in  the  spring 
of  1851,  and  since  then  the  mine  has  paid  continuously.  The  total  dividends 
previous  to  1865  were  $250,000. 

Besides  the  1,800  feet  on  the  Eureka  lode  there  are  2,000  feet  on  other  lodes. 

In  early  days  much  of  the  mine  was  leased  to  Mexicans  and  others,  who 
worked  with  arrastras  and  paid  one-third  of  the  gross  yield.  At  one  time  100 
arrastras  were  running  on  the  Eureka  i-ock. 

Mammoth. — Adjoining  the  Eureka,  on  the  south,  is  the  Mammoth,  1,200  feet 
long.  The  vein  is  very  vainable  in  size  and  quality  in  this  claim,  changing 
suddenly  from  a  few  inches  to  20  feet  in  thickness,  and  then  back  again,  and 
from  very  poor  to  very  rich.  The  quartz  is  white  and  brittle,  and  is  mixed  with 
slate,  so  that  much  asisortinff  is  necessary.  There  is  one  chimney,  *20  feet  long 
horizontally,  and  10  feet  tnick,  nearly  vertical,  and  it  goes  down  with  nearly 
uniform  size.  A  depth  of  200  feet  has  been  reached,  and  drifts  have  been  run 
200  feet  on  the  vein.  Tlie  average  yield  has  been  about  $12,  and  the  total  yield 
$400,000. 

There  is  a  12-stamp  mill  driven  by  water.  The  gold  is  caught  by  amalga- 
mation in  the  mortay  and  on  copi>er  aprons,  and  the  blanket  tailings  are  worked 
in  Chile  mills. 

Seventy-six. — The  Seventy-six  Company  are  at  work  on  a  vein  or  branch 
vein,  varying  in  thickness  from  four  to  18  inches,  and  nearly  horizontal  for  a 
distance  of  150  feet  from  the  surface,  and  at  that  distance  it  turns  down.  The 
lode  is  supposed  to  be  the  Emxska,  or  a  branch  of  it.  The  assorted  rock  is  packed 
on  mules,  at  a  cost  of  $6  per  ton  from  the  mine  to  three  arrastras.  Nothing  is 
crushed  unless  it  will  yield  $40  per  ton.  The  average  value  of  the  rock  is 
probably  $18. 

Crescent. — ^The  Crescent  mine,  in  Indian  valley,  15  miles  from  Quincy,  and 
73  from  Owenville,  includes  claims  on  three  lodes  as  follows,  viz : 


Name. 

Length. 

Coarse. 

Dip. 

Crescent 

3,000 
3,200 
2,200 

£a8t  and  west..... --... 

North  350 

Horseshoe 

Northwest  and  sontheust ......  - 

Southwest  60^ 

Pet 

North  80^  east 

South  60^ 

fi 

The  walls  are  of  feldspathic  granite,  according  to  Professor  Ashbumer,  who 
made  a  report  on  it,  and  the  quartz,  so  far  as  the  work  has  advanced,  is  a  rodJioh 
brown,  with  occasional  masses  of  a  bluish  white  color,  enclosing  undecomposcd 
Bulphurets  of  iron  and  of  lead. 

The  Crescent  vein  varies  in  width  from  five  to  50  feet,  averages  about  15, 
and  appears  to  be  the  main  lode  of  the  cluster  on  which  this  mine  is  located. 
Six  pay  chimneys  have  been  found,  and  two  have  been  worked  on  this  vein. 
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The  eastern  is  108  feet  long,  and  the  western  100  feet.  Both  have  been^stopped 
out  to  a  depth  of  120  feet,  with  an  average  width  of  five  feet  of  pay,  yielding 
firom  813  to  $18  per  ton.  The  deepest  workings  on  this  vein  are  140  feet  from 
the  sarface,  and  drifts  have  been  run  3G0  feet  long. 

The  average  width  of  the  Horseshoe  vein  is  about  14  feet,  but  the  walls  are 
not  well  defined.  The  (juartz  is  harder  than  in  the  Crescent,  and  the  pay  has 
varied  from  $7  to  842,  averaging  from  815  to  818.  There  are  two  pay  chimneys; 
the  western  120  feet  long  at  the  surface,  and  200  feet  long,  200  feet  below  the 
surface,  and  the  western  100  feet  long  at  the  first  level,  and  125  feet  at  the  third. 
The  pay  chimneys  dip  a  little  to  the  east.  A  depth  df  280  feet  has  been  reached 
oa  tins  vein.  The  Pet  vein  has  a  pay  chimney  50  feet  long,  and  four  feet  thiek^ 
and  the  quartz  yields  $100  per  ton. 

The  Union  vein  runs  into  the  Horseshoe,  and  the  intersection  is  rich,  yielding 
$37  per  ton. 

The  yield  of  the  mine  from  November,  1862,  till  June  9, 1867,  was  $667,213  59, 
obtained  from  40,000  tons,  showing  an  average  of  $16  68  per  ton. 

Dividends  have  been  paid  to  the  amount  of  $100,000,  and  $150,000  have  been 
spent  in  improvements. 

The  stock  of  ore  in  sight  is  estimated  at  14,000  tons,  to  average  $11  40  per 
ton,  and  20,000  to  average  $7  or  $8. 

There  is  a  32-stamp  mill  driven  by  an  engine  with  an  18-inch  cylinder,  with 
40  inches  of  stroke. 

The  stamps  weigh  810  pounds,  make  60  blows  per  minute,  and  fall  10  inches. 

The  gold  is  amalgamated  in  the  mortar,  and  on  copper-plate,  and  the  blanket 
sands  are  ground  in  a  Wheeler  and  Randall  pan.  The  blankets  catch  one-seventh 
of  all  the  quartz  crushed,  and  the  blanket  sands  }aeld  one-twelfth  of  all  the  gold 
saved.  • 

There  is  a  lioisting  engine,  which  is  supplied  with  steam  from* the  mill  boiler. 

A  24-stamp  mill  was  built  in  1863,  but  was  sold  to  another  company.  Tho 
present  was  erected  in  1865.  Thirty-two  men  are  employed,  eight  at  the  mill, 
and  24  at  the  mine.  There  are  14  underground  minei*s,  who  get  83  per  day, 
and  board  themselves;  five  underground  carmen,  who  get  82  75  ^\ithout  board, 
or  850  per  month  with  board  ;  two  rock  breakers,  and  four  feeders,  $2  75  per 
day ;  one  amalgamator,  82  75,  and  another,  (a  boy,)  $2  25  per  day ;  one  engineer, 
8100  per  month ;  another,  $  1  12  per  day ;  another  83  30  per  day,  without  board ; 
and  a  fourth,  845  per  month,  with  boaid. 

Whitney. — The  Whitney  mine  is  on  tho  Crescent  lode,  one  mile  southeast 
of  the  Crescent  mine.  The  coiu^e  there  is  west  15°  north,  and  tho  dip  about  80** 
south. 

The  foot  wall  is  granite,  and  the  hanging  wall  slate.  Tho  vein  varies  in  width 
frr>m  15  to  30  feet,  and  tho  average  is  20  feet.  Tho  walls  are  smooth,  and  well 
defined  from  the  surface,  and  tho  quartz  on  the  walls  is  in  places  polished  smooth. 

The  quai-tz  is  soft,  is  taken  out  without  blasting,  and  all  in  the  pay  chimneys 
is  crushed.  It  is  extracted  through  a  tunnel  100  feet  long,  and  tho  extmction 
and  transportation  to  the  mill  do  not  cost  more  than  75  cents  per  ton.  Tho  average 
yield  is  812  per  ton,  and  the  total  yield  has  been  868,000.  There  is  a  24-stamp 
mill,  which  began  work  in  December,  1866. 

The  gold  is  caught  by  amalgamation  in  tho  mortar  and  on  the  copper  aprons, 
and  the  blanket  sands  are  ground  in  a  Wheeler  and  Randall  pan. 

Golden  Gate. — The  Golden  Gate  mine  at  Round  valley  is  on  a  vein  four 
feet  wide,  running  northeast  and  southwest,  and  cutting  across  the  slates.  A 
depth  of  60  feet  has  been  reache<l,  and  drifts  have  been  ran  70  feet  in  pay  all 
the  way.  The  average  yield  has  been  822.  There  is  an  eight-stamp  mill,  driven 
hy  water.  It  began  to  nm  about  the  1st  of  June  of  tliis  year,  l)eforo  which  time 
the  quartz  was  worked  in  a  custom  mill. 

I>ixiE  AKD  Bullfrog. — In  Dixie  cafion  there  are  three  custom  mills,  one 
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of  eigbt,  one  of  ax,  and  one  of  four  stamps.   All  were  erected  to  work  olaims 
which  did  not  pay. 

The  Bullfrog  mine  at  Rusli  creek  is  on  a  vein  eight  feet  ^vide,  running  cast 
and  west.  A  clcpth  of  130  feet  has  been  reached,  and  drifts  have  been  run  200 
feet  on  the  lodo.  I'hc  quaitz  yields  $8  gross  and  $3  net.  The  mill  has  12  stamps, 
goes  by  steam,  and  was  built  in  1865. 

LiGiiT  AXD  Callahan. — Light's  mine,  in  Genesee  valley,  is  on  a  vein  two 
feet  and  a  half  wide,  running  oast  and  west.  The  quartz  is  taken  out  of  an  open 
cut,  40  feet  long  and  30  feet  deep,  and  the  yield  is  $18  per  ton.  The  mill  has 
eight  stamps,  goes  by  water,  and  was  built  this  year. 

"Callahan's  mine,  in  Indian  valley,  has  been  opened  to  a  depth  of  100  fwt,  and 
to  the  same  length,  in  pay  all  the  way.  Some  of  the  rock  crushed  at  Custom 
mills  has  yieldeil  $12  50. 

PiiEMiUM  AND  Sparks. — The  Premium  mine  has  been  opened  by  a  shaft  125 
feet  deep,  and  by  a  drift  of  50  feet.  Some  rich  specimens  have  been  obtauied, 
and  rock  crushed  at  custom  mills  yielded  $19. 

The  Sparks  and  Halstcd  mine  at  Granite  Basin  is  on  a  vein  eight  feet  wide. 
A  12-stamp  steam  mill  is  gonig  up. 

Indian  Valley. — The  Indian  Valley  mine  is  on  a  vein  six  feet  wide,  running 
ca^t  and  west,  and  dipping  to  the  south.  A  depth  of  220  feet  has  been  reached, 
and  drifts  have  been  run  200  feet  on  the  vein.  The  rock  is  hard,  and  yields 
$18  per  ton.  There  are  two  mills ;  one  of  16  stamps,  driven  by  water,  and  another 
of  12  stamps,  driven  by  steam.  The  mills  have  been  iiinning  since  1864,  and 
the  general  yield  per  week  has  been  $2,200. 

Greenville. — At  Gi'eenville  the  Union  and  McClellan  Company  are  working 
a  vein  two  feet  and  a  half  wide.  They  have  gone  down  190  feet,  and  run  160 
on  the  vein.  There  ara  two  pay  chimneys,  each  about  30  feet  long,  dipping  to 
the  west.  The  company  has  two  mills,  each  of  eight  stamps,  but  tne  supply  of 
quartz  is  not  sufficient  to  keep  them  running  more  than  half  the  time.  The 
company  are  building  a  mill  of  16  stamps  to  work  a  claim  on  the  Caledonian 
lode. 


SECTIOX    IIY. 

ALPINE    COUNTY. 

This  county,  situate  on  the  summit  and  eastern  slope  of  the  Sierra  Nevada, 
and  on  spurs  making  out  from  the  latter,  is,  as  its  name  denotes,  rugged,  moun- 
tainous, and  tnily  Alpine  in  its  external  featiures  and  situation.  1  he  Sierra, 
along  its  western  border,  rises  to  an  elevation  of  nearly  10,000  feet.  Silver 
mountain,  a  short  range  running  north  and  south  across  its  centi-e,  is  nearly 
as  elevated.  Even  the  lowest  valleys  have  an  altitude  of  scarcely  less  than 
5,000  feet,  many  of  them  lying  much  higher.  As  a  consequence  the  climate 
in  the  winter  is  rigorous,  the  snow  falling  early  and  lying  on  the  mountains, 
where  it  falls  to  a  great  depth,  until  midsummer.  Even  in  the  lowest  and 
most  sheltered  valleys  it  usucdly  falls  to  the  depth  of  several  inches,  lying  some- 
times for  two  or  three  months  in  the  winter.  The  weather  dming  the  summer, 
without  being  excessively  hot,  is  warm  j  that  of  the  later  spring  and  the  fall 
months  is  delightful.  Showers  are  more  frequent  here  during  the  dry  season  than 
west  of  the  Sierra,  or  in  the  State  of  Nevada,  lying  to  the  east.  Owing  to  this, 
vegetation  keeps  green  until  a  later  period  in  the  summer.  The  grass,  of  which 
there  is  a  good  deal,  afiibrds  by  its  succulence  excellent  pasturage.  There  is 
but  little  agricultural  land  in  the  county,  though  a  number  of  small  valleys  pro- 
duce tine  crops  of  hay,  graiu;  and  vegetables.    Almost  the  entire  region  if  cov- 
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I  heavy  forests  of  pine  nii<l  fir,  from  wLicli  immense  quantities  of  luml)er 
ood  are  made  evcrv  season.  Five  million  feet  of  saw-lo^rs  and  G,000 
viood  are  floated  down  the  Carson  river  aunnallv  for  the  use  of  the 
i  mines.  On  the  Sierra  Nevada,  within  the  limits  of  this  eounty,  are  a 
)f  small  lakes  of  the  grc»ate.<t  purity  and  eoldness,  the  waters  of  which 
ied  l»v  the  meltinij  snows.     These  lakes  ait?  the  sources  of  several  con- 

streams,  the  Carson  river,  mnning  north  into  Nevada^  and  the  Stanislaus 
eliunne,  west  into  California,  heading  here.  Besides  these  there  are 
eeks.  tributaries  to  the  Cars*>n,  which,  with  the  latter,  supply  a  very 
?  water  power  and  means  of  imgation.  Alpine  contains  a  number  of 
wms.  of  which  Ki»n<rsburir,  the  count v  seat.  Monitor,  and  Markleeville 
principal.  Tiie  ]Kipulation  of  the  county  is  about  2,000.  There  are 
Lrtz  mills  in  this  county,  carrying  2G  stamps,  and  costing  in  the  aggrc- 
iit  8100,000;  13  saw-mills,  carrying  19  saws,  and  having  a  capacity  to 
>00  feet  daily;  aggregate  cost  about  8100,000.  Considering  its  small 
»n  and  nigge<l  surface,  this  county  is  well  supplied  with  good  wagon 
.ving  one  leading  across  the  mountains  connecting  the  principal  towns 
Big  Tree  mad  running  to  Stockton,  and  several  others,  built  at  heavy 

<ine  of  which  runs  to  Cai'son  valley,  there  uniting  with  the  road  to 

Citv,  and  also  with  that  leadins:  over  the  Sierra  to  Sacramento  via 
lie.     The  inhabitants  of  Alpine  have  displayed  much  enterprise  in  road 

ha\'ing,  fur  their  means,  expended  moro  money  and  labor  on  these 
aents  than  anv  other  communitv  in  the  State.  The  first  silver-bearing 
re  discovered  in  this  region  in  ISGl,  since  which  time  14  different  di*- 
ve  been  oriranized  within  the  limits  of  the  countv»  in  some  of  which  a 
nber  of  ledges  have  been  located  an«l  much  exploratiuy  work  done, 
f)thers  the  reverse  is  the  case.  The  metalliferous  veins  here  are  usually 
size,  manv  of  them  verv  lar£:e,  bein*?  from  20  to  SO  feet  thick  on  the 
md  occasionally  much  hirger.  The  most  of  them,  however,  range  from 
eer  in  thickness,  runninij  in  a  crenerallv  north  and  south  direction,  with 

0  the  southeast  in  conformitv  with  the  loni'itudiual  axis  of  the  Sicn*a. 
i-st<»ne  consists  of  (jnartz  and  carbonate  of  lime.     The  country  rock  is 

1  of  p<.»qjliyry,  granite,  trap,  and  shite.  None  of  the  lodes  cam'  rich 
T  near  the  surface,  necessitating  deep  <levelopment  before  any  considera- 
es  of  a  suflicientlv  hiirh  ixiiidc  for  !uillin«x  can  be  t>btained ;  a  circum- 
lat  has  tended  greatly  to  retard  the  advancement  of  the  mining  interest 
>u]ity,  cajjitalists  overlooking  the  masterly  character  of  the  lodes  and 
'ailed  advantages  for  the  cheap  reduction  of  the  ores  enjoyed  here,  and 
f  in  mines  much  less  favorably  situated  simply  because  they  canied 
antitics  <»f  rich  ore  in  their  ui)per  portions.  Left  thus  without  aid,  the 
r  this  ciHinty  have  not  been  able,  with  their  limited  means,  to  develop 
111  a  few  of  their  claims  to  a  productive  point,  although  a  number  of 
ve  elapsed  since  operations  were  commenced  here.  Another  evil  has 
?   want  of   c4>ncentration  of   labor,  their  efforts  having  been  si>ent  in 

at  operating  too  great  a  number  of  lodes,  thereby  defeating  the  thor- 
^•elopment  of  any.  13nt  besi<les  these  superficial  and  ineflectual  labors, 
vorks  hu)king  to  deej)  exploratiim  have  been  planned,  some  of  which, 
involving  heavy  expenditures  of  lalH)r  aiul  money,  have  been  carried 
0  completion.  The  aggregate  amount  of  tiunielling  done  in  the  county 
arge,  many  of  these  works  being  from  .500  to  1,000  feet  long.  Owing 
precipitous  character  of  the  moimtains  in  which  most  of  the  lodes  aro 

the  method  of  their  exploration  by  tuimels  has  been  generally  adopted, 
eclivities  in  many  ] daces  aiv  so  steep  that  a  depth  beneath  the  crop- 
.  attained  equal  to  the  length  of  the  tunnel  when  it  reaches  the  ledge, 
frecpicnily  the  case  in  the  Silver  ^lountain  district,  where  a  number  of 

some  of  them  well  advanced,  are  expected  to  tap  the  lodes  for  which 
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they  are  being  <Mven  at  clepths  vmying  from  1,000  to  1,200  feet,  which  will  also 
be  about  their  horizontal  length.  The  mountains  near  Kdnigsborg,  in  which  a 
gixiat  many  lodes  are  sitoatcd,  vaiy  in  height  from  2,000  to  3,000  feet.  The  main 
ranges  a  little  further  back  are  much  higher.  The  ores  of  this  county  are 
veiy  diversified,  carrying,  liesides  the  precious  metals,  copper,  lead,  antimony, 
arsenic,  &c.,  a  combination  that  rendere  them  refractory  and  costly  of  reduction: 
it>asting  and  careful  amalgamation,  and,  in  some  cases,  smelting,  are  processes 
necessaiy  to  success.  The  oroppings  generally  show  by  assay  free  gold,  together 
with  gold  and  silver  in  combination  with  iron  pyrites,  which  latter  gives  place  to 
copper  as  depth  is  attained.  Some  veins  contain  so  large  a  percentage  of  this  metal 
as  to  justly  bring  their  contents  under  the  class  oi  argentiferous  copper  ores, 
which  can  l>e  successfully  treated  only  by  smelting,  for  which  there  exist  here 
the  greatest  facilities,  wood  being  nearly  everywhere  abundant.  Much  of  this  ore, 
it  is  believed,  contains  enough  of  copper  to  defray  the  entire  cost  of  mining  and 
reduction.  After  much  experinumting  with  a  view  to  determining  the  best  mode 
for  treating  the  ores  of  this  county,  this  end  is  thought  to  have  been  recently 
attained,  and  the  product  of  bullion,  though  still  small,  is  steady  and  constantly 
increasing,  amounting  at  the  present  to  between  $7,000  and  $S,000  monthly. 
From  the  energy  displayed  in  efforts  to  overcome  the  rebellious  elements  pres- 
ent in  these  ores,  and  to  further  the  development  of  the  mines,  there  is  reason 
for  believing  that  this  amount  will  be  increased  the  coming  year.  The  most  efficient 
plan,  and  that  at  present  adopted,  for  the  management  of  these  ores  is,  after  kiln- 
dn'ingand  crushing,  to  roast  and  then  amalgamate  them  by  the  Freibuig  barrel  pro- 
cess. The  following  prices  paid  by  mill  companies  for  ore  indicates  its  value  for  pur- 
poses of  reduction :  Kustel  &  Uznay  contracted  with  the  Morning  Star  Company 
last  year  to  pay  them  $17  50  for  10,000  tons  of  ore  from  their  mine  at  Mogul,  the 
TmrchaiM^rs  extracting  the  ore  at  their  own  cost.  The  Washington  Mill  Company 
fiave  contracted  to  pay  $100  per  ton  for  100  tons  of  first-class  ore  to  bo  delivered 
from  the  IXL  mine,  in  the  Silver  Mountain  district.  The  oreis  from  the  Tarshish 
mine,  near  the  to^ivTi  of  Monitor,  are  found  to  yield,  with  careful  treatment,  over  S200 
per  ton ;  and  it  is  thought  there  are  other  lodes  here  tlie  ores  from  which,  by  a 
careful  selection,  will  turn  out  nearly  as  well.  The  Tarshish  lode  is  of  largo 
dimensions,  the  tunnel  now  in  course  of  excavation  having  penetrated  it  90  feet 
\^athont  reaching  the  back  wall.  The  ores,  a  large  portion  of  which  are  of  high 
grade,  lie  in  bunches  or  chimneys,  and,  if  developed  to  its  fullest  capacity,  there 
is  no  doubt  but  this  mine  could  be  made  to  yield  ore  enough  to  keep  a  large- 
sized  mill  in  steady  supply.  There  is  at  present  much  activity  in  several 
mining  districts  in  this  county,  work  having  been  resunjed  upon  a  number 
of  claims  for  some  time  neglected,  and  being  pushed  with  increased  energy 
upon  others ;  and  there  can  be  no  question  but  the  business  of  mining  will  make 
greater  progress  in  future  than  it  has  heretofore  done  in  this  region.  In  the 
matter  of  wood  and  water  there  is  not  a  county  in  the  State  better  situated  than 
Afpine;  the  facilities  for  the  cheap  exploitation  of  the  mineral  lodes  are  great; 
while  freights,  owing  to  its  proximity  to  the  principal  points  of  supply,  are 
much  lower  than  in  almost  any  other  mining  district  east  of  the  Sierra.  The 
water  power  in  this  county  is  ample  for  the  propulsion  of  several  thousand  stamps, 
while  timber,  both  for  fuel  and  lumber,  is  present  in  inexhaustible  supply. 
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SECTION   IT. 

LASSEN    COUNTY. 

This  connty,  erected  from  Plumas  in  1864,  lies  npon  and  to  tlie  east  of  the 
Sierra  Nevada  mountains.  It  is  named  after  Peter  Lassen,  one  of  the  pioneer 
settlers  of  northeastern  California,  who  was  killcil  by  the  Indians  in  18i>*J  while 
exploring  the  northwestern  portions  of  Nevada  for  silver  mines,  then  supposed 
to  exist  in  that  region.  The  county  contains  but  a  small  population— only  about 
1,500.  It  was  organized  because  of  the  isolated  situation  of  the  inhabitants, 
separated  by  the  Sierra  from  the  county  seat  of  Plumas.  The  votes  iK)lle<l  in 
1S64  numbered  554 ;  the  value  i>f  real  and  personal  property  now  in  the  coimty 
is  estimated  at  about  $800,000 — a  large  amount,  considering  tho  limited  num- 
l)er  of  people  it  contains.  The  western  portion  of  the  county  is  covered  by  tho 
Sierra  Nevada ;  the  remainder  consists  of  nidged  and  bairen  hills,  sago  plains, 
and  alkali  flats,  with  a  small  extent  of  rich  valley  lands.  Tho  Sien-a  is  heavily 
timbered  quite  to  its  base*  Heading  in  these  mountains  are  a  number  of  fine 
streams,  of  which  Susan  river,  Willow,  and  Elision  creeks  are  tho  princiuaL  They 
afford  extenave  propulsive  power  and  water  for  irrigation,  to  both  which  uses  they 
are  largely  applied.  These  streams  run  into  Honey  lake,  a  shallow  body  of  water 
lying  on  the  eastern  border  of  the  county,  and  which,  though  it  covered  a  large  ai^a 
some  years  since,  is  now  nearly  dried  up.  It  has  no  outlet,  and  its  water,  or  what 
little  is  left,  is  slightly  alkaline  to  the  taste.  Aluug  its  shores  are  one  or  two  spots 
of  tule  marsh ;  the  rest  is  high  and  banen.  Nearly  all  the  valuable  land  in  tho 
county  lies  in  Honey  Lake  valley,  a  fertile  and  well-watered  tract  of  some  50,000 
or  G0,000  acres,  lying  between  the  base  of  the  Sierra  and  the  lake.  It  is  all 
taken  up  and  enclosed,  the  greater  part  iK'iug  imder  cultivation  or  appropriate<l 
to  hay-making  and  pasturage.  i^Iuch  stock  is  kept  here,  besides  large  quantities 
of  grain  of  every  description  raised  aniuu^lly.     Wlicat,  barley,  rye,  and  corn  grew 

I  luxuriantly,  and,  with  inigatiou,  yield  largely.  Vegetables  thrive  and  most  kinds 
of  fruits  matiure  without  difficulty.  Cattle  hero  require  neither  stabling  nor  fixlder 
during  the  winter;  even  work  animals  keep  in  good  condition  feeding  on  the  rich 
tncculent  grasses  of  the  valley.  Owing  tt)  the  abundance  of  good  timber  close 
at  hand,  the  most  of  the  fencing  is  made  of  posts  and  boards,  and  the  ht)uses  of 
the  settlers  for  the  same  reason  are  large  and  substantial.  Good  lumber  can 
]>e  o))tained  at  the  mills  here  at  about  620  i)er  thousand.  In  Long  valley,  a 
small  i>ortion  of  which  is  in  this  county,  there  is  also  a  little  good  agricultural  and 
pasture  lan<l.     Honey  Lake  valley  received  its  name  from  the  quantity  of  honey 

\  dew,  a  sweet  and  viscid  substance  precipitated  from  the  atmosphere  during  tho 
spring  and  early  summer  montlis.  The  climate  in  this  valley  is  extremely  mild 
and  agreeable ;  the  heat  of  the  summer  is  moderate,  and  but  little  snow  falls 
during  the  winter.  There  is  a  group  of  hot  springs  near  the  head  of  the  valley, 
some  of  which  are  veiy  large,  and  one  so  deep  that  its  bottom  has  never  been 
reached  by  sounding.  It  boils  with  such  fury  that  the  water  leaps  several 
feet  high.  The  others  are  not  so  Lot,  though  all  m'o  impregnated  with  iron, 
alum,  soda,  or  other  mineral  substances.  The  only  town  of  any  size  in  the 
county  is  Susanville,  the  county  scat,  in  which  theix)  is  a  Hourisliing  school,  a 
cliurcli,  and  manv  lar^re  and  well-built  houses.  The  count v  contains  seven  saw- 
mills,  running  11  siiws  and  capable  of  cutting  50,000  feet  of  lumber  daily. 
Tliey  are  propelled  by  water,  and  cost  in  the  aggregate  over  850,000.  There 
are  idso  two  flour  mills,  having  three  nm  of  stone  and  capacity  for  grinding  90 
barrels  of  flour  daily.  They  are  diiven  by  water  and  cost  about  §12,000. 
There  are  20  miles  of  water  ditches,  built  at  a  cost  of  825,000,  and  several  wagon 
roads  within  the  limits  of  the  county,  leading  over  the  Siena  into  Caliibrnia. 
Lassen  contains  no  quartz  mills,  though  there  are  numerous  ore-bearing  veins  of 
both  the  useful  and  tho  precious  metals  in  the  county.     Tho  most  of  these  are 
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found  in  the  monntains  adjacent  to  and  west  of  Honoy  Lake  valley,  where  placer 
diggings  and  auriferous  quartz  were  discovered  in  1862,  at  which  time  the  formi^r 
were  quite  extensively  worked  and  paid  fair  wa^s.  Some  of  these  quartz  veins 
also  carry  silver,  and  various  working  tests  made  on  a  small  scale  tend  to  show 
that  these  veins  may  yet  be  profitably  worked  on  a  laigo  scale,  as  the  ores  can 
be  cheaply  reduced,  owing  to  an  abundance  of  wood  and  water  in  the  vicinity  of 
ihe  mines. 


SE€TIOX    lYI. 

STANISLAUS,  FRESNO,  TULARE,  MERCEDE,  AND  SAN  JOAQUIN  COUNTIES. 

Stanislaui^  has  a  sectional  area  of  1,228  square  miles,  consisting  chiefly  of 
agricultural  lands.  Population  in  1860,  2,245;  estimated  in  1866,  3,460 j 
assessed  valuation  of  real  and  personal  property  in  1866,  $1, 026,2 16.* 

The  principal  towns  are  Knight's  Ferr}',  the  county  seat,  on  the  Stanislaus 
river,  where  it  debouches  on  the  main  San  Joaquin  valley,  and  Lagrange.  The 
business  of  the  county  is  mostly  centred  in  these  towns.  At  Knight's  Ferry 
there  are  valuable  quarries  of  sandstone.  The  freighting  business  of  this  county 
amounts  to  4,444^  tons.t 

Fresno. — ^This  county,  to  the  south  of  Mariposa  and  Merced,  in  sectional 
area  is  one  of  the  largest  counties  in  the  State,  reaching  from  the  Coast  range  to 
the  eastern  boundaries  of  the  State,  containing  9,240  square  miles ;  of  this  about 
444,800  acres  are  agricultural  lands  of  superior  quality.  The  population  of 
Fresno  in  1860  was  4,605;  estimated  in  1866,  1,680  j  assessed  valuation, 
$811,716,  in  1865;  in  1866,  $826,000. 

The  copper  mines  in  the  Hamilton  district,  near  the  Chowchilla  river,  are  no 
doubt  extensive.  The  lode  is  clearly  defined  for  ten  miles  with  croppings  of 
great  richness.  The  shipments  of  copper  from  this  district  will,  it  is  believed, 
m  time  rival  that  from  Cbpperopolis.  At  present  the  shipments  are  light,  as  the 
cost  of  transportation  to  San  Francisco  is  $80  per  ton,  which  makes  copper 
mining  in  this  county  unprofitable  at  present.  With  facilities  for  tiauspoilation 
by  way  of  Knight's  Fcrrj^,  and  thence  by  the  proposed  Stockton  and  Copper- 
opolis  railroad  to  Stockton,  copper  ores  will  eventually  bear  shipment. 

The  down  freights  from  this  county,  principally  from  the  Chowchilla  mines, 
were,  in  1865, 1,800  tons.  Two  other  mines  shipped  by  way  of  the  San  Joaquin 
120  tons  per  month,  but  there  is  little  doing  now,  owing  to  the  depreciation  in 
the  business  of  copper  mining.  The  up  freights  to  Fort  Miller  are  875  tons  per 
annum ;  the  total  freights  to  and  from  this  county  probably  amount  to  2,075  tons. 

Tulare. — The  county  of  Tulare,  to  the  south  of  Fresno,  contained  in  18G0 
^  population  of  4,638;  estimated  in  1866,  4,890;  an  assessed  valuation  in  1865 
of  $1,306,380;  in  1866,  $1,299,379;  agricultural  products  for  1865,  $616,890; 
a  sectional  area  of  7,181  square  miles,  of  which  about  200,604  acres  are  good 
agricultural  lands,  the  rest  mountain  and  tule  lands.  There  are  gold  veins  in 
this  county  which  are  now  being  developed,  and  which  will  increase  the  present 
freights  to  a  large  amount.  Tlio  freights  for  1865  were  as  follows:  Up  freights, 
2,750  tons;  down  freights,  409  tons;  total,  3,159  tons. 

There  is  no  outlet  for  the  northern  poition. 

Meecede. — West  of  Mariposa  county  lies  Mercede,  mostly  an  agricultural 
county,  the  central  and  western  portion  of  which  has,  to  some  extent,  an  outlet 
on  the  San  Joaquin  river.  Sectional  area,  1,384  square  miles;  population  in 
1860,  1,141;  estimated  in  1866,  1,980;  real  and  personal  property,  $816,318; 

*  Pacific  Coast  Directory.  t  W.  C.  Watson's  report. 
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principal  sliipping  points  for  np  freight,  Merced  Falls  and  Snollings^-illo,  six 
miles  below.  Here,  as  well  as  at  Knigbt*s  Ferry  and  Lagrange,  on  the  'ru«>- 
lomne,  is  a  large  amonnt  of  water  power,  capable  of  Iwing  used  at  a  little  exp.^nso, 
and  which  will  at  no  distant  day  be  turned  to  good  account.  Freighting  bus'iiosa 
of  this  county,  562  tons.* 

San  JoAQursr. — ^Tho  sectional  area  of  tliis  county  is  1,452  squaro  iniU»n^ 
(929,280  acres,)  alx)ut  one-third  of  which  is  agricultui-al,  the  rest  foot-hills 
and  tule  lands-f  The  agricultural  products  in  1864  amounted  to  84,445,058; 
assessed  valuation  in  1865,  $14,986,615;  population  in  1860,  8,434;  estimat(Hl 
population  in  1866,  17,140;  real  and  pei-sonal  property  in  1866,  $5,275,0164 


SECTION  XVII. 

INYO    COUNTY. 

This  county  was  erected  in  1866.  The  territory  was  taken  from  Tidaro  and 
Mono  counties,  and  lies  on  the  border  of  the  Great  Mohave  Desert,  east  of  the  Sionu 
Nevada  range  of  mountains.  With  the  exception  of  a  considerable  strip  of  arablo 
land  along  Owen's  river,  and  some  fertile  spots  at  the  entrance  of  tlio  ravines 
that  make  np  into  the  Sierra,  the  country  is  aiid  and  barren.  Exce])t  the 
portion  lying  on  the  SieiTa,  and  some  scattered  groves  of  pinon  on  the  range 
east  of  Owen's  valley,  the  country  is  also  destitute  of  timber.  The  only  water, 
save  a  few*  small  springs,  consists  of  that  flowing  through  Owen's  river  and  the 
streams  that,  falling  from  the  mountains  to  the  west,  feed  it  or  run  into  the  lake 
that  receives  its  waters.  Owen's  valley,  over  a  hundred  miles  long  in  its  whole 
extent,  and  from  10  to  15  wide,  lies  along  the  western  border  of  the  coimty, 
Laving  the  Sierra  Nevada  mountains  on  the  west  and  tluj  MonadK'i  (^uiiu  on  the 
ea^t.  These  mountains  cover  threo-fourths  of  its  area  and  give  to  tlm  county  a 
mgcred  and  diversified  aspect.  The  tillable  land  along  the  river  is  not  more 
ihan  a  mile  and  a  half  wide,  but  as  it  reaches  the  entire  length  of  th(»  vullc^y 
it  amounts  in  the  aggregate  to  60,000  or  70,000  acres,  iha  most  of  it  V(;ry 
fertile  and  capable,  with  imgation,  of  growing  every  kind  of  fruit,  grain,  anrl 
vegetables  in  the  greatest  luxuriance.  This  strip  of  land  is  covered  in  its  natural 
Etate  with  a  coarse,  wiry  grass,  not  fit  for  making  first  quality  of  hay,  though  the 
cultivated  grasses  could  easily  be  domesticated  liere.  They  are  fV)un(l  to  grow 
readily  when  planted  after  the  manner  of  grain.  The  rest  of  the  valley,  like 
the  surrounding  countn',  is  nothing  but  a  sage  barren,  producing,  hesidcrf  the 
artemesia,  only  a  little  bunch  grass,  with  a  few  shnibs  alm<;st  a-s  woi*thl(;ss  as  the 
sage  itself.  The  river,  running  through  the  mirldle  of  the  valley,  is  dcr-ji,  nar- 
row, and  crrx>ked.  and  has  a  swift  current,  which,  with  its  gffnerally  niar.-liy  i'anks, 
renders  fording  difficult.  In  the  sunnner,  (hu*ing  the  niching  of  tlic  snow  on  the 
mountains,  it  overflows  its  banks  in  many  places,  particularly  rtie  tule  land.^,  of 
which  there  are  gocKl  deal  alon^  its  borders.  The  mountain  streams,  after  flowing 
out  into  the  valley  a  short  distance,  spread  out  over  the  surface,  irrigating  it  and 
prcKlucing  large  patches  of  clover.  These  spots  were  the  favorite  jihodrrs  of  the 
Indians,  who  plante<l  a  variety  of  roots,  grasM-s,  and  other  vegetahle  (Ujih^'AWAch, 
which  thev  irrixrated,  convevinir  the  water  throu'^h  snjall  ditches  and  cliannels 
f'»rmc*<l  iii'.h  mud.  often  quite  a  distancr*.  In  the  jKjssessit#n  of  the  whites  they 
i*ill  t«.»on  !<-  c^>n verted  into  luxuriant  L'ardens,  orchanls,  and  grain  fieM.-.  Along 
Owen's  vallev  there  are  alreadv  a  larrr^*  numl>er  of  fine,  well  str^:ked,  an'l  culti- 
vate*l  fan:!?,  many  thousand  bushels  of  grain  ha\'ing  iKren  raisfr^l  there,  Ur^idifs 
batter  and  cheese  made  for  several  years  past.     Five  hundred  thousand  p^^unds 

•  Watson's  report.  t  W.  C.  Watson.  :  Pacific  Coast  D'.reciwy. 
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of  grain  wcro  raised  last  year,  and  still  larger  quantities  tLis.  These  farms  witK 
proper  culture  produce  as  abundantly  as  the  ricucst  valley  lands  elsowlierc  in  the 
otato,  the  yield  of  wlieat  and  barley  being  often  at  the  rate  of  40  and  50  bushels  to 
the  acre.  Cattle  keep  fat  here  running  in  the  pafitiures  the  year  round,  no  stabling 
or  fodder  being  required.  Tlie  popuhition  of  the  county,  for  several  years  greatly 
dinihiished  on  account  of  Indian  difficulties,  is  now  about  2,000,  having  increased 
largely  within  the  past  six  or  eight  months  on  account  of  the  very  flattering 
prospects  of  the  mines.  The  assessable  property  is  estimated  at  three-quarters 
of  a  million  dollars,  and  there  is  no  doubt  but  both  the  population  and  wealth 
of  the  county  will  bp  largely  augmentetl  hereafter.  A  nunil>er  of  to\nis  have 
been  laid  out,  some  in  the  vicinity  of  the  mines  and  others  in  Owen's  valley, 
but  none  of  them  have  yet  attained  any  great  size.  Bend  City,  San  Carlos, 
and  Independence  are  in  the  valley,  Kearsarge  City  being  10  nnles  west  of 
Independence  and  near  the  famous  mines  of  that  name.  Lake  City,  laid  out  in 
1862,  is  at  the  south  end  of  Owen's  Big  Lake.  It  contained  quite  a  population 
at  one  time,  but  is  nownearlv  deserted.  Bend  Citv  and  San  Carlos  also  contain 
fewer  inhabitants  than  they  did  several  years  since.  The  late  accessions  to  the 
2)opulation  are  mostly  in  the  mining  districts.  Independence,  the  county  seat, 
is  a  grovi-ing  and  thrifty  town,  with  a  school  and  other  evidences  of  progress. 
Fort  Independence,  the  military  post  near  by,  adds  much  to  the  business  of  the 
place,  therc  being  at  all  times  seveml  companies  of  troops  stationeil  here.  The 
fort  is  a  well-built,  comfortable  structure,  with  well-improved  grounds  and  out- 
buildings abyut  it.  IMount  Whitney,  the  highest  peak  in  the  Sierra  Nevada,  and 
claimed  to  bo  the  most  elevated  land  in  the  United  States,  is  over  15,000  feet 
high,  and  lies  within  the  limits  of  Inyo  county.  There  are  several  other  peaks 
in  the  neighborhood  ranging  from  10,000  to  14,000  in  height  Snow  lies  on 
some  of  these  peaks  all  summer.  Tlie  whole  range  is  covered  nearly  to  its 
base  during  the  winter  season,  thouijh  but  little  snow  lies  in  the  vallev  durini; 
the  coldest  weather.  Tlie  summers  here  are  hot,  the  thermometer  standing  much 
of  the  time  nt  100°  in  the  shade,  but  throughout  the  rest  of  the  year  the 
weather  is  mild  and  pleasant.  But  little  niin  or  snow  falls,  except  oh  the 
mountains,  rendering  the  county  extremely  arid  and  making  imgation  necessary 
for  the  growth  of  the  crops.  For  introducing  water  upon  the  land  many  small 
ditches  have  been  dug,  also  some  of  larger  dimensions :  one,  the  San  Carlos, 
taking  water  from  Owen's  river,  is  15  miles  long  and  cost  S30,000.  There 
are  two  saw-mills  and  nine  quartz  mills  in  the  county.  The  former  are  driven 
by  water,  are  capable  of  cutting  about  10,000  feet  of  lumber  daily,  and  cost 
$7,000.  Seven  of  the  quartz  mills  are  driven  by  steam  and  two  by  water 
power.  The  whole  ciiny  about  100  stamps  and  cost  nearly  $400,000.  Some 
of  these  mills  were  erected  several  years  ago,  at  a  time  when  the  proper  mode  of 
treating  the  ores  in  this  region  were  but  ill  understood,  and  as  a  cx>nsoquencx3 
proved  failures.  Most  of  them  gave  up  after  a  few  ineffectual  efforti>,  and  have 
remained  idle  ever  since.  Those  put  up  more  recently  are  supplied  with  the  neces- 
sary appliances  fey  the  successful  management  of  the  ores,  and  have  mostly  been 
operated  with  satisfactor}-  results.  Besides  these  mills  tlieix3  are  about  20  axras- 
tras  nmninfi^  in  the  count  v.  One  flour  mill  has  latelv  been  built  in  the  vallev, 
and  the  grain  crop  being  large,  will  no  doubt  do  a  prosperous  business.  This 
county  is  reached  from  California  by  several  good  roads  j  one  from  Los  Angeles, 
wliich  entering  Owen's  valley  from  the  south,  is  unimpeded  by  snow  at  all  sea- 
sons. With  the  exception  of  a  few  miles  of  desert  it  is  a  good  i-oad,  nearly 
level,  and  the  one  over  which  most  of  the  freight  has  heretofore  been  taken  in. 
Another  coming  in  from  the  State  of  Nevada  ontoi-s  this  valley  at  its  northern 
extremity,  and,  though  most  employed  for  transporting  goods  intended  for  tho 
northern  parts  of  the  county,  is  not  passable  for  teams  on  account  of  snow  during 
the  Annter.  Tho  other  road,  via  Walker's  Pass,  enters  the  valley  centrally,  and 
though  never  seriously  obstructed  by  snow,  is  not  much  used  b}-  teams  on  account 
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•duct  of  bullion  will  lie  larire  within  a  few  veal's.  In  the  other  distriets, 
Kearsarge,  and  one  or  two  others.  then»  is  but  little  work  Innnjij  done, 

as  i^tated,  they  all  contain  valiuible  ^»ld,  j-ilver.  ami  i*op|H»r-lMHirinj^ 
The  Kearsarfire  distriet  is  situate  on  the  eastern  deolivitv  oi  the  Siemu 
»ry  steep,  and  at  a  ]>oint  about  12  miles  west  from  Fort  lnde|H»ndenef». 
les  here,  which  are  from  fwo  to  five  feet  thiek,  carry  a  fair  |M«rtHnitaj;(« 
T,  which  is  their  priHlominatiniT"  metal.  The  lode  of  tlu^  Kwu'sariyi* 
ly,  the  most  thorourjlily  explored,  ciuitains  nn^  of  ^hkI  averaiyi*  ijrath\ 
mpany,  after  ere(*tin£r  a  ]0-stam]>  mill,  met  with  ditUeulty  in  Having  tlie 
nown  to  exist  in  theii  r»re:  hence  ihev  have  been  oblisfiMl  to  delav  rwnniiij; 
11  until  by  varied  expenineutinix  tliey  have  determiuinl  the  best  method 
reatnicut.  It  is  conlidcntJy  <'Xpei'ted  that  liberal  ivtuniswill  b<»  secuivd, 
'■  can  be  no  question  as  to  the  richufss  of  tin*  ore.  A  tunntd  lOW  tcct  in 
ja.s  been  run  to  the  ledir*'  <»f  this  com]»auy,  oju'uinj^  it  to  a  depth  of  ISO 
eath  the  cropi^inifs,  the  side  of  the  mountain  hen*  approachiu<^  so  uear  (ho 
.icular.  (^thcr  companies  are  at  work  near  the  Keai'Siir^e  t»penin«^  I  heir 
all  of  which  afford  encouraiifiiit?  prospects,  and  as  there  an*  here  wood  and 

1  abundance  this  may  in  time  become  a  j)ros})en)US  and  prtKludivo  dis- 
[n  additirm  to  i^old  and  silver,  I  his  county  contains  nwmy  t>ther  un'tals 
lerals,  such  as  iron,  copper,  sulphur,  and  salt,  the  latter  existiu^  about  a 
ike  in  Owen's  valley,  in  such  quantities  that  it  can  always  bo  pn)curiMi 

a  mere  I  v  nominal  cost. 


SECT  toy    XVIII. 

MONO    COI7NTV. 


couri*v,  like  T^issen  and  Alpine,  lies  upon  and  fo  the  r-ast  of  tluj  Siijrra 
.  It  is  very  elevated,  and  constitutes  the  water-shed  bcr  ween  the  buMin  of 
and  i.f  O^vru'snvers,  both  «)f  which  streams,  tliou;^h  running  in  ojf|fOhifc 
n^.  liuvi*  il]eir  wmrces  in  this  comity.  As  a  conM-quence,  rhe  «tlimatc  is 
N  >R<iw  falling  in  th**  winter  U)  a  ^'reat  di'j»th,  even  in  the  valli-ys,  and  ic4f 
i^ii  i.irrnirjLf  at  niirht  in  the  summer.  There  is  a  narrow  bell  of  ai  hi  vial 
•n^"  several  of  the  crwfks  fallinj;;  from  the  Siena  into  Mono  lakw,  and  u 
ujsLOid  acres  at  the  VAs  -Meadows  on  Walker  river,  wilfi  Kjme  rmall  j^'itcheM 

re  in  ihe  coantv :  vei  the  amount  of  arable  land  it  coniainn  is  HiiiulJ. 

■      • 
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Some  fanning  is  done  at  each  of  those  places.  The  croj>s  planted  are  mostly 
potatoes  and-  other  vegetables,  which,  with  careful  cultnre  aud  irrigation^  gen- 
erally mature  and  yield  well.  A  large  auioimt  of  hay  is  cut  every  year  at  the 
Big  Meadows.  Aurora  and  the  most  of  the  mining  camps  in  the  county  get  a 
good  share  of  their  supply  there. 

Mono  contains  about  1,000  inhabitants,  scarcelv  as  manv  as  it  did  six  or  se\'eii 
years  ago,  when  the  placer  mines  gave  employment  to  a  large  number  of  men. 
These  mines,  discovered  in  1857,  were  worked*  for  four  or  five  years  tlicreaft(»r 
with  mnch  profit  to  such  cs  held  the  better  class  of  claims,  the  daily  earnings 
varying  .from  85  to  S20  to  the  hand.  The  working  seasons,  however,  were 
somewhat  contracted,  and  the  digging  in  many  places  deep,  while  the  cost  of 
living  was  high,  whereby  the  net  yearly  savings  were  reduced  to  modemte 
rates.  The  mines  lay  in  alln\num  washed  from  the  Sierra  and  lodged  iu  a  field 
of  enormous  granite  boulders,  their  area  finally  proving  to  be  of  no  great  extent, 
which,  after  the  summer  of  1861,  led  to  their  gradual  abandonment.  A  town 
named  Monovillo  grew  up  at  these  diggings,  which  by  the  census  of  18G0  con- 
tained 900  inhabitants,  the  most  of  whom  on  the  discovery  of  the  silver  lodes  a^ 
Aurora,  that  year,  removed  to  that  place,  to  which  also  most  of  the  buildings  at 
Monoville  were  afterwards  transferred.  For  several  years  after  some  placer 
mining  was  still  earned  on,  but  at  present  there  is  scarcely  anything  IxMng  done 
at  these  diggings.  There  are,  however,  near  them  a  number  of  small  quartz  lo<ies 
containing  free  gold.  Some  of  these  were  worked  in  1 860,  by  means  of  arrastra:«; 
driven  by  water,  and  for  a  time  goo<l  results  were  obtained ;  but  the  pay  streak 
in  these  io<le«  was  ver\'  narrow,  rendering  it  (jxpensi ve  to  get  out  suflicient  ore  to 
keep  the  arrastras  running,  which  led  to  a  final  (cessation  of  work  upon  them. 
With  more  thorough  development  it  is  thought  these  veins  could  still  bo  worked 
with  remunerative  results.  Thei-e  is  water  at  hand  for  driving  a  considerable 
number  of  stamps.  For  supplying  water  to  the  placers  a  ditch  !Ji0  miles  lon«f 
was  built  in  1860,  at  an  ex}M^nse  of  $75,000,  wliich  work  might  still  1>e  made 
available  as  a  |K)wei*  for  drivhig  machinery. 

Mono  lake,  the  principal  body  of  water  in  this  county,  having  been  elsewhere 
described,  it  only  remains  hero  to  speak  of  the  numerous  streams  falling  from  the 
Sien-a,  some  flowing  into  the  lake,  and  othei-s  uniting  in  the  Big  Meadows  an«l 
forming  the  east  fi»rk  of  Walker  river.  Many  of  them  are  large,  and  hy  their 
volume  and  fall  create  an  immense  wat<3r-power,  a  poilion  of  which,  as  they  mn 
through  the  finest  of  timber-lands,  has  been  applied  to  the  propulsion  of  maehin- 
ery.  "Mono  contains  a  great  extent  of  pine  and  spnico  forcsts,  ranging  along  the 
Eastern  slope  and  the  foot-hills  of  the  Sierra.  Those  in  the  vicinity  of  the  Big 
Meadows  ait)  the  most  valuable.  The  trees  here,  though  not  extremely  large, 
are  straight  and  well  formed.  There  are  eight  saw-mills  in  the  county,  lia\ing 
an  average  capacity  to  cut  5,000  feet  of  lumber  daily.  They  are  mostly  driven 
by  steam,  and  cost  from  $2,000  to  $10,000  each,  or  an  aggregate  of  S.iOyOOO. 
A  large  quantity  of  lumber  is  made  hcTe  every  year,  which  finds  a  market  at 
Aurora  and  in  the  adjacent  mining  districts.  There  uro  three  quartz  mills  in 
the  county,  two  in  the  Bodie  district  driven  by  steam,  and  one  at  Hot  Springs 
driven  by  water.  The  former  carrj*,  the  one  16,  and  tlio  other  12  stamps,  and 
the  latter  four.     The  entire  cost  of  these  mills  has  been  about  $200,000. 

The  only  town  of  any  size  in  Mono  is  Bridgeport,  the  county  seat.  It  is  situate 
at  the  Big  Meadows  on  the  east  fork  of  Walker  river,  and  is  surrounde<l  with 
fine  agriiniltiual  aud  hay  lands,  with  a  stretch  of  excellent  timlNer  a  short  dis- 
tance back  on  the  foot-hills  of  the  Sierra.  Fn>m  Bridg(»port  to  Aurora  a  good 
wagon  road  has  been  built,  als<)  an  expensive  roaii  across  the  mountains  to  Stock- 
t<m,  California.  The  vote  in  this  county  numbers  a  little  over  300  ;  the  value 
of  real  and  personal  property  is  estimated  at  $400,000.  It  eontanis  a  number 
of  hot  springs,  one  group,  situate  in  the  foot-hills  en  the  road  to  Stockton,  dis- 
charges a  large  volume  of  boiling  water.    Mono  is  not  without  valuable  ore- 
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b«mTi£r  veins,  both  of  ^)l(l  and  silver.     Some  of  tLese  are  described  in  the 
«:l:apter  on  Ksmeralda  county,  Nevada.  \}omg  pituate  in  tUe  Blind  Spiinjif  and 
i^ilier  districts  lyinfir  panly  in  that  State,  and  partly  in  California.     In  the 
li«ilie  disitrict,  JO  miles  east  of  the  county  seat,  are  some  gold  and  silver-bearini;; 
hnles,  several  of  which  are  explored  by  means  of  tunnels,  varj'inrj  fmm  300  tu 
HH)  frret  in  lenirth.     There  are  alsf>  two  quaitz  mills  in  this  district,  both  of 
which.  liavin£f,  as  is  supposed,  oven'ome.  after  many  ineffi»ctiial  and  costly  trials, 
the  difficulties  met  with  in  workni<?  the  oivs  here,  are  now  in  a  fair  wav  of  achi(.»v- 
ini;;'  succe«rs.     Tliat  there  is  some  fair  grade  ore  in  these  lodes  has  been  clearly 
shown,  the  only  tnmble  having  been  to  hit  upon  a  pri^jxirmode  for  then- reduction. 
Thiii  having  now  been  attained,  and  two  well-apjx»inted  mills  placed  upon  the 
gn>iind,  it  may  reasonably  bo  expect e«l  that  some  bullion  will  be  sent  from  this 
district  the  incomin*?  vear.     Within  theprf*sent  vear  a  new  district  named  Castle 
reak,  lying  a  few  miles  southwest  of  Bridgeport,  has  been  erc»cted,  a  hirgc  and 
verj*  rich  g(dd-l.»earing  lode  having  been  found  there.     It  lies  immediately  under 
and  to  tlic  northeast  of  Ci^stle  Peak,  one  of  the  highest  summits  along  this  portion 
«if  the  li^ierra.     Ver}-  rich  float  nx^k  had  b<»en  obser\'ed  here,  which  led  to  the 
prospecting  of  the  locality  and,  after  s<»mc  lime  sjKMit,  to  the  tinal  discovery  of 
the  We  mentioned.     Placer  mining  had  for  some  years  been  carried  on  along 
the  ftrearas  l)elow,  witli  success,  the  goM  found  having  been  releaseil  from  this 
large  vein  and  carried  l>y  the  water  of  these  creeks,  and  deixisitcd  along  their 
banks.     The  most  of  this  minima  has  been  done  bv  Chinamen,  a  company  of 
whom  are  still  at  work,  realizing  wages  that  to  these  people  are  8atisfact«)ry.    The 
exploration  of  this  recently  discovered  lode  is  now  being  prosecuted,  and  it  gives 
promise  of  proving  a  gowl  vein.     It  is  situated  at  the  lino  of  contact  Ijctween 
two  favorable  formations  for  the  production  of  metal,  granite  and  slat«.     Gold 
predominates  in  value,  though  the  lo<le  is  also  well  charged  with  sulphurets  of 
fiJver.  and  fi-om  as«iys  made  it  is  ciilculateil  that  the  ore  will  yield  by  mill  pro- 
'''>s.uiid!-r  tiie  most  inexpensive  mode  of  treatment,  from  S40  to  SGO  per  ton. 
Tl:o  means  essential  to  an  eo«>noniic:il  reduction  of  t>res  prevail  her<',  the  mines 
If.-ir.ir  in  the  midst  of  stately  forests,  with  two  large  creeks — Virginia  and  (jreen 
— but  a  coujd**  of  miles  disinnt,atlV)r<ling  suilicieut  power  to  «!aiTV  several  hundred 
stamps.     A  large  number  oi  elaiiiis  in  addition  to  tin*  original  location  have*been 
taken  np  on  this  ledge,  and  as  some  of  the  owners  are  possessed  of  energy  ainl 
means,  it  is  th<»ught  that  (»perations  will  be  initiated  here  the  coming  season. 
The  erection  of  .«evenil  mills  lias  been  determined  u]»on,  the  work  of  exploration 
to  go  on  rm'antime,  and  it  is  genendly  believed  an  active  mining  camp  will  spring 
ap  here  next  summer. 


SECTIOX    XII. 

MINING    niTCHES. 

Ditclifs  ficcupy  an  important  place  in  the  mininij  of  Califoniia.  Indeed,  it 
r:inv  be  said  ibat  without  them  the  luines  of  the  »State  w«mhl  be  relativelv  insiij- 
iiillcant.  At  least  four-lit*ihs  of  the  gold  is  obtained  with  the  assistance,  direct 
or  indirect,  of  ditch  water.  There  are  very  few  springs  in  the  mining  regions,  the 
l>ed  mck  being  usually  slate  with  ])erpendicular<-leavage,  through  which  the  water 
s«iaks  down  to  the  lowest  levels.  The  j)ermaneut  streams  are  found  only  at  long 
intervals,  and  rmi  in  deep,  steep,  and  narrow  channels.  Nature  has  furnished 
no  ad<.Yjuate  sujiply  of  water  near  the  surface  for  towns  or  for  quart/,  mills;  s<> 
ihey.  as  well  as  the  hydi-aulicr  pipes  and  sluices,  must  depend  upon  ditch  water, 
which  thus  is  an  indispensable  requisite  to  the  production  of  fom*- fifths,  perhaps 
ninetceu-twentieths  of  the  gold.     It  is  fortunate  that  the  moimtaiu  ridge  east  of 
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« 
the  mining  district  rises  high  into  the  region  of  snow,  where  the  moisture  that 
falls  from  the  atmosphere  in  ii^nnter  is  condensed  and  retained  until  summer  and 
fall.  But  without  the  ditches  this  moisture  would  do  little  good  to  the  minere, 
since  there  are  few  camps  near  springs  or  on  the  immediate  banks  of  constant 
streams. 

Expensive  Constructiox. — ^Tho  firet  experiments  in  ditching  in  1850  were 
magnificently  successful.  The  cAnals  were  short  and  small,  and  the  water  was 
either  sold  at  a  very  high  price,  or  was  use<l  in  working  out  rich  claims.  It  was 
not  uncommon  for  several,  years  for  little  ditches  to  repay  the  cost  of  construction 
in  a  C/Onplo  of  months.  It  was  supposed  that  the  right  to  the  water  of  a  good 
stream  would  be  worth  a  fortune.  The  merohants  in  each  to\ni  considered  it 
their  interest  to  encourage  and  assist  the  miners  to  bring  in  water,  so  as  to  increase 
the  population,  gold  pixxluction,  and  trade.  The  country  was  full  of  enterprise 
and  money,  for  which  there  was  not  much  othor  use.  Numerous  ditch  com})anies 
were  formed  to  bring  water  from  the  elevated  regions  in  the  mountains,  and  many 
hail  invested  too  much  to  withdraw  before  anv  of  them  luid  learned  the  business 
before  them  by  experience.  The  work  was  done  when  labor  was  very  high ; 
the  price  for  common  laborers  being  SS  per  day,  and  lumber  was  $100  i^or  thousaml 
feet.  Before  the  canals  were  finished,  wages  had  fallen  50  per  cent,  or  more,  and 
the  work  done  was  worth  in  the  market  onlv  half  its  cost.  Besides,  in  1851  and 
1852  the  common  price  for  water  was  50  c^nts  or  $1  an  inch,  and  the  ditch  com- 
panies made  their  cAlculaticms  upon  charging  thoso  figures,  but  before  the  com- 
pletion of  the  ditches  the  best  claims  in  the  ravines  had  been  exhausted,  and  there 
was  not  enough  rich  ground  left  to  pay  high  prices  for  all  the  water. 

Bab  ExGiXEERrsG. — ^llic  ditch  companies  did  not  find  good  hydraulic  engi- 
neers. Many  of  the  canals  were  contstnicted  under  the  influence  of  carpentci-s 
who  wanted  to  turn  their  skill  in  wood-work  to  account,  and  wherever  it  was 
possible  they  constnicted  wooden  flumes,  even  in  places  peculiarly  &vorable  for 
ditching,  and  where  the  latter  would  have  cost  less  than  fluming.  The  flume 
loses  value  every  year,  while  the  ditch,  by  getting  more  solid,  gains.  The  flume 
must  be  rebuilt  about  once  in  six,  eight,  or  at  most  ten  years,  and  the  ditch, 
never.  The  flume  soon  leaks,  and  tlio  ditch  after  a  time  loses  very  little  by 
leakage. 

High  Flumes. — But  the  mistake  in  constnicting  flumes  resting  on  the  ground 
was  little  compared  with  the  loss  suffered  by  constructing  high  flumes,  which 
were  wonderful  specimens  of  engineering  skill,  and  still  more  wonderful  samples 
of  bad  investments.  It  was  common  to  see  flumes  100  and  200  feet  high,  and 
there  is  one  now  standing  near  Big  Oak  Flat,  in  Tuolumne  county,  256  feet  high. 
These  high  flumes  arc  very  costly,  and  are  frequently  blov\Ti  d<mTi.  The  water 
oould,  in  most  cases,  have  boon  conveyed  in  iron  pipe,  which  is  much  cheaper, 
and  far  more  durable,  and  in  many  instances  it  could  bo  and  has  l>een  conveyed 
in  ditches,  constnicted  at  small  cost  round  the  head  of  a  ravine.  As  the  yield 
of  the  mines  decreased,  the  charge  lor  water  became  onei-ous,  and  the  mind's  fonntnl 
combinations  to  compel  a  reduction  of  rates,  and  these  strikes  were  accompanied 
sometimes  by  malicious  injuries  to  ditches  and  flumes. 

Unprofitable  IxvESTiiENTS. — ^The  big  ditches,  almost  i^-ithout  exception, 
proved  unprofitable.  Some  of  them  have  paid  more  than  their  cost,  but  not  near 
80  much  as  the  same  money  would  have  paid  at  the  cun*ent  rates  of  interest  It 
is  estimated  by  competent  men  that  not  less  than  $20,000,000  have  been  investeiil 
in  the  mining  ditches  of  California,  and  tliat  their  present  cash  value  ia  not  more 
than  $2,000,000.    lu  many  cases  thev  broke  the  men  who  undertook  them.    Mtist 


the  canal  enterprises  of  the  countr}-  have  passed  from  the  control  of  the  men  who  ^ 
conceived  and  executed  them,  the  South  Yuba  canal  remains  a  triumi)h,  as  well  of   l 
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tLe  en^Iueeriug  as  of  the  financial  aLility  of  its  luxinagcrs,  still  remaining  in 
posfiessum  of  tke  latliors  of  the  onterpiise,  and  owned  without  on  incumbi'ance  or 
eneniv,  all  the  men  who  assisted  in  any  doin'ec  in  the  construction  of  tlio  works 
liavinjij^  long  ago  been  paid  to  the  uttennost  farthing." 

DECLiKifi  IX  Value. — Tliere  is  a  steacly  decUne  in  the  value  of  the  ditches, 
as  there  is  a  stea<ly  decrease  in  the  yiekl  of  the  placer  mines,  which  consume 
nine-tenths  of  the  water.  The  Truckee  ditch,  whicli  was  completed  in  18-3S,  at 
a  cost  of  81^000,000,  to  supply  the  towns  on  the  Blue  le&d,  near  the  southern 
lionler  of  Sierra  county,  lias  gone  to  ruin.  Foity  miles  of  the  new  ditch,  at 
(.■ulumbia^have  been  abandimed,  and  11  miles  of  the  Amador  ditch  are  abandoned. 
Besides  these  c^jstly  main  trunks  of  largo  I'auals  there  are  hundreds  of  miles  of 
branches,  each  large  enough  tti  caiTy  100  inches  or  more,  that  once  supplied 
water  to  thousands  of  miners,  who  have  now  left  their  camp,  and  the  ditches  are 
dry  and  broken.  The  Mokehmmo  Hill  Ditch  Company  is  now  constructing  a 
hmnch  (litch  to  Gut  Camp;  the  Sears  Union  Ditch  Compiuiy,  in  Sierra  county, 
are  cr>nstnicting  a  bmneh  to  Poverty  Hill  and  Scales's  Diggings,  and  the  \n'o- 
prietor  of  the  South  Fork  canal,  in  Eldoiudo  county,  is  talking  of  building  a 
new  ditch,  to  bo  50  miles  long,  and  to  carry  o,000  inches  of  water;  but  it  is 
probable  that  more  mih^s  will  be  aban(lou<*d  during  the  next  three  or  four  years 
iLan  will  be  built.  The  receipts  of  the  Bear  liver  and  Auburn  canal  show  a 
steady  decline  from  S90,000  in  IbG.'i  to  840,000  in  1S6G.  One  of  the  best-infoimed 
ditch  minors  in  Tuolumne  says  timt  the  receipts  of  the  ditches  in  that  county 
decrease  six  per  cent,  ever}'  year  on  an  average,  wliile  there  is  no  con*esi)ondent 
decrease  of  expenditures.  The  decrease  in  the  State  generally  is  probably  not 
hen  than  10  per  cent. 

The  Supply  of  Wateu  exckkdixg  the  Demand. — Many  of  the  companies 
aro  seriouslv  troubled  bv  inabilit  v  to  sell  all  their  water,  and  some  have  comiucnced 
to  buy  up  mining  ground  to  wash  on  their  own  account.  It  not  unfrequently 
liiip[)eus  tliat  miners  linchng  their  claims  will  not  pay,  after  having  rmi  in  debt 
to  the  water  cx)mi)any,  transfer  their  claims  in  payment,  and  the  company,  by 
hiring  Chinamen,  and  rcnpiiring  the  ditch  tenders  to  devote  their  spare  hoiu*s  to 
the  labor  of  superintendence,  iuid  using  water  f«>r  which  there  is  no  sale,  manage 
TO  make  a  good  prolit  when*  the  original  claim  owners  could  make  none. 

Small  Ditciibs. — Although  the  large  ditches,  as  a  chiss,  are  unprofitable, 
many  of  the  small  ones  i)ay  very  well.  The  minor  ditches  are  short,  construct eil 
tin  favorable  ground,  have  no  high  tiumes  to  be  blown  down  by  iCie  wind,  or  to  be 
broken  by  the  snow,  or  BWi.*pt  away  by  avalanches,  and  not  unfrequently  they 
pick  up  water  that  escapes  from  a  ditch  higluT  up,  so  they  avoid  many  of  the 
most  serious  expenses  of  the  larger  ditches.  They  usually  nm  dry  easily  in  the 
fc^ummer,  and  supply  single  claims  or  little  camps  of  no  note,  and  so  they  Jire 
relatively  of  little  impoitfmco  to  the  miniuff  industry  of  the  countr}\ 

Flump^S. — Flumes  are  usually  made  witli  boards,  an  inch  and  a  half  thick  for 
ih<.r  buitom,  and  an  inch  and  a  (piarter  for  the  sides.  At  intervals  of  two  and  a 
half  feet  there  is  a  support  for  the  flume  box,  consisting  of  a  sill,  posts,  and  cap. 
The  sills  are  fimr  inches  square;  the  posts  three  by  four  inches,  and  the  caps  one 
and  a  half  by  foiur  inches.  To  erect  a  Hume  2o  feet  high,  costs  about  twice  as 
much  as  to  lay  one  on  the  level  of  the  ground,  and  at  60  feet  it  costs  four  times 
as  much.  The  annual  repair  of  a  Hume  is  about  one-eighth  of  its  original  cost, 
in  favorable  circumstances.  If  the  fimne  is  left  dry  several  months,  the  repairs 
may  be  more,  for  .the  sun  warf>s  and  splits  the  boards,  and  draws  the  muls.  A 
Hume  box,  40  inches  wide  by  20  inches  deep,  with  a  grade  of  13  feet  to  the  mile, 
mil  cuny  about  SOO  inches,  and  such  a  Hume  built  on  the  surface  of  the  ground 
will  cost  DOW  at  the  rate  of  $4,000  per  mile,  near  a  saw-mill.  The  boaixls  are 
pat  in  the  flume  rough,  but  are  always  battened,  and  sometimes  caulked.  ^Tho 
cheapest  flunae  costs  twice  as  much  as  the  cheapest  ditch  of  the  same  capacity;^  and 
the  repairs  of  a  flume  cost  00  per  cent,  more  than  those  of  a  ditch.    The  duration 
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of  a  liigli  flume  is  on  nn  average  al)ont  six  yeorS;  and  of  a  low  one  8  or  10. 
For  the  first  two  or  three  years  after  the  constmction  of  a  ditch  there  is  mnch 
tronhle  from  gopher  holes  and  slides. 

The  flnmcs  in  the  highest  portions  of  the  Sierra,  and  especially  about  Rowland 
Flat  and  XjH  Porte  are  much  troubled  by  the  snow,  and  much  labor  is  spent 
on  them  ev<w  ^\nnter.  The  weight  of  the  snow  is  so  great  that  after  every  snow- 
storm, or  whfle  it  is  in  process,  a  man  must  go  along  and  clear  the  flume  ^nih 
a  shovel.  In  cases  f^'hore  tlie  flume  is  on  a  hill-side  it  is  necessary  to  shovel 
away  the  snow  from  the  upper  side  of  the  flume,  for  the  mass  moves  down  hill 
with  tremendous  weight,  though  with  very  slow  motion,  and  no  flume  could 
resist  it. 

Iron  Pipe. — ^Tho  use  of  iron  pipe  in  the  form  of  an  inverted  siphon,  instead 
of  high  flume,  for  the  purpose  of  carrying  water  across  ravines,  has  been  a  great 
improvement  and  saving  in  the  ditch  business.  Near  Placerville,  water  is  carried 
across  a  depression  190  Sfeet,  and  1,600  feet  long,  in  a  pipe  that  cost  $900,  whereas 
a  flume  would  have  cost  825,000.  Not  only  is  it  cheaper,  but  it  can  be  used  where 
fluming  is  peculiarly  impossible,  as  in  crossing  ravines  400  feet  deep. 

The  sheet-iron  used  in  making  pipe  comes  in  sheets  two  feet  wide  and  six  feet 
long.  The  common  sizes  of  pipe  are  7  inches  and  1 1  inches  in  diameter,  made 
in  joints  tAvo  feet  long.  A  sheet  makes  two  joints  of  11-inch  pipe,  and  three  of 
seven-inch,  and  11  joints  are  riveted  together  to  make  a  section  20^  feet  long.  At 
the  (»nd  of  each  section,  as  piy)e8  are  usually  made,  there  is  an  ear  or  hook  riveted 
on  each  side,  and  when  the  foot  of  one  section  is  thnist  into  the  head  of  another, 
a  wire  is  wrapped  round  the  opposite  ears  or  hooks  to  tie  the  sections  together.  In 
case  the  pipe  is  laid  on  a  hill-side  niiiuing  down,  each  section  is  tied  at  the  head 
to  a  post  to  keep  it  in  place ;  and  the  post  may  be  supported  by  a  boanl  placed 
edgewise  and  crosswise  in  tlie  ground.  About  an  incn  and  a  half  of  space  is 
allowed  for  the  lap  at  the  end  uf  the  sections.  The  ends  need  to  be  made  with 
precision,  so  that  they  will  be  water-tight,  without  packing.  The  pipe  should 
be  put  to^^ether  in  a  straight  line,  and  the  sections  should  be  driven  together 
with  ft  sl(»dge-hammer,  striking  a  board  laid  across  the  end  of  the  section.  The 
pipe  nc»cds  to  Ix?  ccxited  with  tar  to  preserve  it,  and  if  very  large  it  may  be  coated 
inside  as  well  as  out. 

The  cost  of  1 1-inch  i)i|>e  made  of  No.  20  inm  is  about  75  cents  per  foot.  The 
thickness  of  the  iron  depends  upon  the  amount  of  i)ressure  and  the  size  of  the 
pipe.  The  larger  the  pipe  the  thicker  the  iron  should  be.  The  pressure  at  190 
feet  is  88  pounds  per  square  inch,  and  No.  20  iron  is  strong  enough  for  that,  if 
the  pipe  be  not  more  than  ]  1  inches  in  diameter. 

The  capacity  of  an  inverted  siphon  depends  mainly  on  the  tliree  elements  of 
diameter,  head  and  depression.  The  deep<»rtlie  depression  the  greater  the  friction 
and  the  slower  the  current.  A  stmight  pipe  11  inches  in  diameter  will  carr}' 
five  times  as  mnch  water  as  an  inverted  siphon  of  the  same  size  and  head  with 
a  depression  of  200  feet. 

Ditch  Law. — The  rules  of  the  common  law  relative  to  the  rights  to  water 
were  unsuited  to  the  wants  of  California,  and  therefore  the  courts  have,  by  their 
decision,  established  a  new  codo,  which  was  original  here.  Among  the  principles 
of  the  California  water  code  are  the  following : 

The  water  of  a  stream  may  l>e  led  away  from  its  natural  bed  and  never  returned. 

Water  becomes  the  property  of  the  first  claimant ;  but  it  becomes  his  pro}>eny 
only  for  the  purpose  for  which  he  claims  it,  and  to  the  amount  which  ho  appro- 
priates. 

Tiie  holder  of  a  claim  has  a  right  to  use  the  water  without  any  obstruction 
fnjm  later  claimants,  who  may,  nevertheless,  use  the  water,  if  they  return  it  clear 
and  uninjured  above  the  point  where  the  first  claimant  takes  it. 

If  a  miner  after  claiming  and  using  water  abandons  it,  and  allows  it  to  run 
into  a  channel  claimed  by  another,  the  latter  becomes  the  owner. 
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If  a  liiiL-li  is  cut  Imf  ilnilnaire  alone,  anoiber  mav  claim  the  wati-r  fi-r  niiiiin:r. 

WLea  :be  warers  v\  an  aniticial  ditch  are  lumcii  inti.»  n  natunil  snvaui  A\i:li 
The  irxierition  ''f  lakii-e  out  iLo  sinne  aimuint  at  a  lower  point  on  the  stream,  ihoy 
iLiUV  l»e  s«>  taken  ont.'tbon  Ji  the  sireani  hatl  ahead v  l>ecn  ehiinKii  l»v  ani'ther  iitU\ 

Xo  |iers«*n  hai^  a  r,s[\ii  tu  take  the  water  from  the  hed  ot*  a  stream  ii^  which 
:LtTt-  i*  a  jt:  ^r  mininir  cLiim  iliai  cannut  l»e  worked  without  the  water. 

i^f<r:oi:  9  of  iLe  :;ci  ut  ronijresst)f  Anpi.>t.  ISoG.  rehiiive  to  ditch  cor.ipaniess 
n^es  a  nia'A-'.ial  chaiiire  in  the  riirhts  uf  ditch  companies.     It  provides: 

T'-at  wLereTtf^r,  hy  prioniy  of  po«so«sii>n.  r.phts  to  ihe  n<o  of  waior  for  mining,  acrricultu'^.l. 
iEai.!i:.*«:*:Qr'.iiir.  "r  vzhx-:  juivp* •!**•!*.  Imw  vf>icd  jir.-l  accnn-il.  aiul  tho  same  aro  reo«i}riiizoJ  ar.J 
b**fkUowlr-'^r-3  br  the  Iviai  cii«ioni«.  l:iws.  and  iho  decisions  oi  courts,  iho  posjk-ssors  and 
o**i5»rr*  •■•"-•^tii  Yc-iit-d  rijhi-s  >liill  !>c  uiAiu!n::ied  and  pri»iit.-ted  in  iho  same:  and  lh«'  rigrht 
of  w.iy  f-ir  tbe c^ri«:rm:i-'!i  of  'litch"*  and  ruun}«  for  the  jMirjH>*e<  aforesaid  is  herebv aoknowl- 
e»!pwl  mild  confirmed:  k^roruitti.  hovtrrr.  That  whenrvi-r,  after  the  pas^ap'  of  ihi*  act,  any 
person  or  pr-rsons  shall,  in  the  eitu*! ruction  of  any  ditch  or  canal,  injure  or  daniap>  the  |Kut«es- 
siona  of  any  seiiler  en  the  puhlie  dmnain.  the  party  coaiiuittiu^  such  injury  or  damage  shall 
be  liable  to  iLe  party  injured  for  such  injury  or  dania<re. 

UndtT  this  act  a  ditch  com])any  acquires  a  tide  tt>  the  hind  on  ^\hich  the  ditch 
is  made,  and  to  as  much  more  on  each  side  »s  mav  he  necessiirv  fi^r  tlie  snfeiv 

•  ■  • 

or  husine'is  I'f  the  ilirch.  The  conn^anv  has.  hcMih*.  the  ri»:ht  to  nm  a  tliich  over 
mininiT  chums  anil  fanns  on  tiie  pnMic  domain,  on  tlie  juiyment  of  tbe  actual 
flamaire  lUme.  J'revious  to  the  ]>assiiiri'  of  tliis  act,  if  a  ditch  was  hn^ated  ovei 
a  mininir  chiim  of  prior  i!ati\  tlie  iiiimT  had  a  riirht  to  wash  away  all  his  ^xnmd, 
and  if  the  ditch  v»asi]ama;jcd  ilic  <litch  company  hail  to  hear  the  loss:  but  nndei 
the  nrw  law  the  (lilcli  ci^mpany  lias  a  better  iit!cthan  the  miniii:;  claims  tif  prioi 
location  ;  and  if  the  miner  wa>hes  away  the  diich  or  inj un's  it.  he  becomes  i*espou- 
sible  for  the  ilania^re, 

(.'ciNKLKT  BETWEKX  DiTrni'.RS  AyT>  ^iiiXF.KS. — ^Tlie  fust  e<mflict  or  ease 
Tinier  the  law  arosi^  at  (J.-ld  I{;in.  in  Tlacer  c«tuniy.  v. here  i^iere  was  a  larjje 
•■x-"ii'  of  Lrr-»:i:j'l  s":i*nMc  f  »r  I.sihaidie  washiiiir.  hut  it  remained  loinr  inac»--issihlt 
I'T  WiiJ.T  ■•!  v..;:er  nr  i-f  »»:::l4-r.  Si-veral  ditch  coiiij^anies  ran  tlieir  diii-hes  ovei 
iiiiui:;^:  '-'.iiiuiS.  and  ?].«•  i;.i:ji  is  nniiiied  the  iliidi  cumtMuii'S  thai  tin*  ifronuil  there 
v.i.rii*!,  .-.jri-r  a  tie.ji*.  he  wa>i:ed  a'vav.  The  diti'li  «oau»anies  reiilie«l  tliat  tliev 
iMMiri:izfd  'i.e  pri^r  rirh:  of  the  i:iiners  and  wo;;ld  move  the  dil»"hes  at  their  own 
fxpi  li-e  \\l.»n  the  wa>liiiiL:  ^h^nlM  t:rt  n«'ar  ti»  rlie  line,  lielore  that  titrtc  came. 
thv  ae-  i^i  1  ^ijO  was]»as>rd  ^rivini:  ii»  tlie  diich  c«»]iipanii-s  hUperinr  rii^hts.  Karly 
iri  :iii.-  year  i.ne  ••[  the  miners,  over  whose  claim  M-veral  ditdu'S  ran.  notified  tbe 
n-rap:itiif>  that  he  was  rajfidly  apjunachim;  their  lines  with  his  pipe,  and  the  hank 
A'.'ild  HNin  he  wa>he«l  away.  One  company  rej)lied  that  tiny  would  move  at 
il:i  ir  i/wn  exjfCiise:  another  pive  hitn  notii*e  not  to  «'onu'  within  r)0  Im,  or  they 
v.iinld  l.uld  him  res]Minriihle  for  all  ilamairo  dimi'.  lie  has  been  <"ompelled  to 
?liip  liecan>e  his  prolits  \v«Mihl  not  have  heeti  larire  <'noui;b  to  c»ivcr  the  damaije. 

I'linpiKi:!)  (;i:ant  OF  Land  Ai.nNCr  l)iTriiKs. — Tlie  tliteli  cotnpanies  have 
Hilicin-d  fmm  Ci»nirress  a  irrant  of  at  lea>t  l(H>  feet  i»n  ea<b  .siile  of  their  lines; 
and  tlieir  wisli  upi»n  this  puiiit  <b'M'ives  attentive  con<ideniiion.  If  such  a  ijrant, 
al  least  ah;iii:  thi?  niaiii  trunks  where  not  less  than  oOO  inches  of  water  are  carried 
lor  ^ix  montlis  in  tin*  year  wifh«»ut  di^tmhiuir  the  cbiims  of  miners  h»cated  pre- 
vious to  the  h)C.ition  of  the  ditidi.  wouhl  encourairt*  tlu*eonstruction  of  n<'\\  diiilies, 
or  w«iuhl  irlve  loijijer  life  t>r  irreat«'r  size  to  tln»se  now  in  exi^tetice,  it  wouhl  he 
]i.ili:ic.  Tiie.>e  Companies,  by  whosi'  assistance  S'TOO.OOO.OOO  liavi'  been  taken 
inuij  the  irround.  at  a  loss  of  .^lO.OOO.OtJO  to  ibemselves.  tb'si'rve  to  receive*  some 
fav.irs.  which  will  cost  notbintr  to  the  irt»vernment,  do  no  injustice  to  iu«lividual 
mines,  ami  increase  4»r  kei'p  up  the  su])i>ly  of  water. 

Before  the  luissaire  id*  the  a«'t  of  IS(ii).  trrantini;  tbe  riirbt  of  wav  to  tbe  «litebes, 
tiie  J'aciiic  I{ailn>atl  act  bad  been  )>ass4'<h  ^ivimr  to  that  road  alternate  sections 
fd"  public  land  bir  a  width  <»f  live  miles  tm  each  si<le  of  the  line,  and  thus  tbe 
Central  Pacilio  Railroad  Company  has  become  tbe  owner  of   many  miles  of 
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ditcb  belonging  to  different  companies  alon^  its  Unc;  and  oltbongb  it  bas  n«t 
seen  fit  to  demand  anytbing  from  tbem,  still  it  is  very  unpleasant  to  tbe  ditcb 
oompanicft  to  know  tbat  tbey  are  at  tbe  mercy  of  anotber  association  of  later 
date.  Tbo  act  of  1866  giving  a  rigbt  of  way  for  tbe  ditcb  companies  secures 
tbem  against  losing  tboir  lines  by  future  railroad  grants,  but  it  leaves  tbem  sub- 
ject to  fears  tbat  tlie  land  immediately  alongside  may  be  taken  in  sucb  a  way 
as  to  prevent  cbanges  and  improvements  tbat  raiglit  bo  required.  In  some 
places  wbere  tbero  are  bigb  flumes  a  strip  100  feet  on  eacb  side  of  tbo  line  wouW 
not  be  too  mucb  to  be  granted  to  tbe  ditcb  companies  ;  but  in  tbose  places  wbere 
tbere  is  a  pliun  ditcb  or  iron  pipe  on  a  pbiin  siuface,  tbere  would  seem  to  bo 
no  good  reason  for  granting  nioi*e  tban  nxim  enougb  to  drive  a  wagon  along. 

Measurement  of  Wateu. — ^Water  is  sold  by  tbe  incb,  and  usually  an 
incb  is  tbo  amount  wbicb  escapes  tbrougb  an  oriiice  an  incb  square,  witb  tbe 
water  six  iucbes  deep  above  tbo  top  of  tbe  oriiice.  Tbat  is  called  a  six-incb 
pressure.  If  a  large  quantity  is  sold,  tbo  orifice  may  bo  two  or  tbrcc  incbes 
iiigb.  Tbe  mode  of  uieasureuicnt,  bowever,  is  not  uniform.  In  some  places 
tbe  pressure  is  nine  or  ten  iucbes ;  in  otbers  tbere  is  no  pressure  but  tbe  quantity 
tbat  escapes  tbrougb  an  oriiice  an  incb  wide,  and  tbreo  incbes  bigb,  witbout 
pressure,  is  called  an  incb. 

In  calculations  made  by  macbinists  it  is  often  necessary  to  use  tbe  t«nu  "an 
incb  of  water,"  and  by  common  consent  tbat  pbrase  is  accepted  now  to  mean 
a  supply  of  4.032  cubic  incbes,  or  14o.86-100  p(»unds  per  minute;  3,360  cubic 
feet,.  10,666  gallons  in  24  boui-s ;  and  1,226,400  cubic  feet,  30,410  tons  of  40 
cubic  feet  eacb,  or  6,020,540  gallons  in  365  days  of  24  bours  eacb.  If  on  incb 
of  water  pass  200  feet  fall  it  supplies  an  amount  of  power  about  one-tentb  less 
than  one-borse  j)ower. 

At  tbe  last  session  of  tbe  legislature  of  California  a  bill  was  introduced  to 
provide  tbat  "  wbere  tbe  question  sball  bo  involved  as  to  tbe  quantity  of  running 
water  sold,  purcbasod,  delivered,  or  used,  and  described  by  **  miner's  inch,"  it 
sball  be  beld  and  declaRnl  tbat  a  ^  miner's  incb'  of  water  sball  consist  of  two 
and  one-tbird  cubic  feet  of  water  passing  a  given  point  in  one  minute  of  time,  or 
seven  and  -f-f^^yifa  gallons  of  water  passing  a  given  i>oiut  in  a  minute,  or  145j^*ij 
pounds  of  water  passing  a  given  point  in  a  minute."  Tho  bill  was  referred  to 
the  committee  on  mines,  which  reported  a  substitute,  providing  that  **  a  legal  inch 
of  water  sold  for  mining,  agricultural,  or  other  pui-puse,  is  hereby  declareil  to  l»e 
what  water  may  ptiss  through  an  oriiice  of  one  inch  square,  through  plank  of  one 
inch  in  thickness,  with  a  pressure  of  seven  inches  measured  from  the  centre  of 
the  orifice  to  the  surface  of  tho  water:  Provided,  the  water  sball  be  delivered 
from  a  box  in  which  tho  water  has  no  motion  except  that  caused  by  tbe  flow  of 
the  water  to  be  delivered  irom  that  particular  box."  I^otb  tho  original  bill  aud 
the  substitute  weix>  indefinitely  |)ostjx)ned.  The  objections  to  the  substitute  were 
that  it  might  bo  as  well  to  let  tho  miners  aud  ditch  companies  agieo  upon  their 
measurements  as  well  as  upon  their  prices,  and  that  some  companies  which  had 
long  adopted  other  modes  of  measurement  would  be  inconvenienced. 

Eureejl  Lake  and  Yuba  Canal  Company's  Ditches. — Tho  property  of 
this  company,  under  the  present  organization,  is  a  consolidation  of  tho  <litcb  and 
mining  property  formerly  owned  by  a  number  of  different  companies.  It  extends 
over  a  vast  range  of  country,  and  embraces  many  valuable  mines.  Tbe  main 
ditches  were  constructed  during  tho  years  1855  to  1859,  inclusive.  Purchases 
of  tbe  smaller  ditches  and  consolidation  of  the  larger  hayp  taken  place  at  different 
times  during  tbe  last  eight  years ;  that  between  the  Eureka  Lake  Water  Com- 
imny  and  tbe  Middle  Yuba  Canal  and  Wat^^r  Company  was  on  tbo  1st  of  August, 
1865.  All  tbe  property  of  this  company  bas  since  been  transferred  to  a  corpora- 
tion organised  for  the  purpose  in  tbe  city  of  New  York,  the  transfer  having  taken 
effect  on  tbe  Ist  of  January,  1866.  Tho  following  statement  is  derived  liom  the 
superintendent,  Mr.  Richard  Abbey:  Capital  stock,  $2,250,000.     Tho  first  cost 
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of  ctjnstnictinii  of  nil  the  works  woiiM  l»e  ilifficiilt  to  estimate,  but  \Vi»uM  pn»l»- 
ablv  uut  IVill  far  sin  in  of  SzJ.OOO.OOO.  The  cost  t:f  tlio  Eiuvkii  I-.:ike  Water  Com- 
|»ariy  aiul  MiiMlo  Yului  Canal  ami  Water  C\nuj»ai!y'.s  }»rj)|ierty  was  6l.G00.U00; 
lenffth  of  main  ilitc-hes  aiul  lliiines.  100  miles:  supplemental,  (iO;  eapaeity,  o.OOO 
iiiohes.  EstimatCil  anioimt  «»f  «r"l«l  takt»n  ont  by  the  miners  siipplieil  with  water 
by  this  Company  tlnrinir  the  last  Avo  years,  S'2.000,000  per  year. 

Mr.  Geor^re  Blaek.  civil  eui^neer,  thus  describes  the  district  of  country-  tUrongh 
which  those  remarkable  ditches  nui,  the  pn.»vailing  systems  of  mining,  and  the 
costs  and  profits: 

The  minin;:  M'ction  of  conntrj  supplicl  by  tht*  Middlo  Yuba  caual  is  situated  in  the  north- 
west of  Xevii'la  county,  anl  comniOQi'os  at  North  i^an  Juan ;  it  thcnoo  cxtouds,  ou  the  south 
Mi]«  of  the  Mi'KIle  Vubii  rivnr,  to  its  juncti«in  with  the  Main  Yuba:  thence,  ou  tho  south- 
easterly !x<]e  of  the  Main  Yuba,  by  8i'i>asto])ol.  Manzanita  Hill,  Sweetlands,  liuckcye,  Uirch- 
Tille,  anJ  Frvuch  C-iirral,  a  distance  of  about  six  miles. 

At  Junction  IMuif,  a  spur  from  Manxanita  Hill,  the  Middle  and  North  Yuba  rivers  join 
together  and  flow  in  a  south westiTly  direction,  for  a  distance  of  about  eifirht  miles,  to  the  junc- 
tion of  the  South  Yuba,  at  I'oint  IJetiaiuM*,  thive  miles  below  Freiicli  Corral. 

From  San  Juan  to  a  point  about  a  ipiarter  of  a  mile  Ix'low  Junction  BlutT,  the  north  edge 
of  the  mxDiugr  frround  is  ar  a  distance  of  alxuit  half  a  mile  from  the  river,  and  at  au  elevation 
of  about  f^n}  (et't  above  it,  haviu<;  a  (rr:id;ial  inclination  to  the  water's  edp^\  From  this  point 
to  French  Corral  a  slate  rid^c  of  hi* Is  extends  between  tho  northwest  sido  of  the  mining 
ffround  and  the  river.  On  the  south  it  is  bounded  by  a  low  rid>ro  of  hills,  which  extend  to 
the  South  Yuba.  Along  the  norih  and  wrst  sides  of  these  hills,  aud  in  tlie  intervening  val- 
leys, part  of  the  company's  main  caual  is  situated,  together  with  the  branches  aud  reservoirs 
kielonging  to  it. 

'I  he  mining  ^ound  from  San  Juan  to  French  Corral  is  Ci^mpoRod  of  a  succession  of  gently 
rounded  gravel  hills,  in  leugth  from  one  milu  to  tme  mile  and  a  half  each,  sepamted  by  ravioes ; 
the  width  is  more  contra2ied  in  some  places  than  iu  others:  on  an  average,  it  may  be  taken 
at  1,500  ft-et.  The  depth  along  the  ceutre  varies  from  I5()  to  2l)U  feet,  diminishing  towards 
the  sides.  The  deposit  rests  on  a  basin-shaped  depression  in  the  l)ed  rock,  which  is  composed 
in  some  places  of  granite,  in  others  of  either  trap  or  transition  slate.  In  those  places  where 
the  superiucutnlx;nt  gravel  has  been  washed  away  the  iH'd  rock  is  exposed  to  view,  and  pre- 
sents a  .similar  appearance  to  that  of  tho  present  iiv»'r.  which  tiows  several  hundred  feet 
bi-nciith.  The  warer-wnrn  appearance  of  the  locks,  all  the  an;^les  and  projecting  puints  of 
whi^-h  Lave  been  rounded  oti,  >how  very  plainly  that  at  one  time  a  powerful  current  vif  water 
mu<r  have  swej)t  over  them. 

The  gravel  lii  I U  are  coinnrt<i-d  I  if  layers  (iu  some  placei  almost  horiztmtal)  nf  sand  aud 
jrravel,  iuti'rniixed  liore  and  iln-ro  with  streaks  vi'  chiy.  'ilie  uup»r  layers  aio  cnmpused  of 
sULd  and  tine  gravel ;  the  gravel  becomes  ct»arser  as  the  depth  increases.  The  lower  portion 
U  composed  ol  boulders  and  gravel  cerneiired  toifi'ther  intti  a  hard  and  compact  mass,  resting 
on  tla.'  bed  rock.  OoM  is  found  tlironi^hout  tho  whole  of  this  deposit:  tho  upper  50  or  (R) 
fivt  <'oii!aiu  it  only  in  very  small  r|uan!iries;  it  increases  with  the  depth,  the  hiwer  20  to  <iU 
f^-et  lying  above  the  U-d  rock  being  iiivjiriably  the  richest.  The  gold  is  what  is  usually 
termed  **  tini:,"  being  in  very  ininuti!!  scales,  in  some  cas4's  almost  re.sembling  the  liueness  of 
uuaL     L.u'ge  and  ci^arse  gold  is  liuv.y  uut  with  iu  this  locdity. 

GiiM  niinin;::  was  at  Inst  ou\y  carried  on  iu  the  bids  of  rivers  aud  ravines  or  along  their 
baiik-*,  where  course  gold  was  lioiiid.  with  comparatively  liftle  hibor  or  expense  in  the  extrac- 
tion of  it.  When  tliese  places  wen;  partially  exhausted  tho  atteution  of  miners  was  turned 
to  deposits  such  as  these  under  notice,  which  couid  cuily  be  made  available  by  a  large  supply 
of  water,  brought  iu  ONcr  the  ininiirg  ground  at  a  high  elevatimi.  It  was  to  attain  iliis  object 
tliat  a  number  of  miners  julned  together  in  ISV.{  and  organi/i>d  the  Middle  Yuba  Canal  Com 
paijy.  ai>d  commeiice<l  tho  construction  of  their  works.  When  they  were  completed,  a  new 
systi'iu  of  working  was  inaugurated  here,  by  which  water  wtis  made  to  rephu'e  the  labor  of 
men.  I^ractieal  experience  has  since  then  proved  that  the  more  water  is  used  the  more  eco- 
nomically and  effectually  can  the  deposits  be  worked.  The  water  is  conducted  from  tho  llumo 
or  ditch  iuto  the  measuring  box.  IJ  to  M  fi-et  sijuare,  iu  the  sidu  of  which  openings  are  left 
two  iuchos  in  depth,  and  extending  along  all  the  sides.  The  water  is  allowed  to  attain  a 
depth  of  six  inches  above  the  ceutre  of  tlu^se  orifices.  Tho  measurements  are  made  accord- 
ing to  tho  sectional  area  through  which  the  wattir  flows ;  for  instancx",  2()  inches  iu  length  by 
2  inches  in  depth  iA  called  4U  inches  in  miners'  measurement ;  oUX^i^lOO.  and  so  *ni.  The 
di.Bcharge  is  regulated  ac^:ordiug  to  the  demand,  aud  is  allowed  t  >  llow  during  a  workiug  day 
of  Iu  hours.     A  cubic  font,  or  7.4'J  U.  S.  gallous,  equals  !W  miners'  inches. 

The  water  froui  the  main  canal,  or  from  the  reMer\'oir,  is  carried  over  high  flumes  and  in 
branch  ditches  to  the  dilTerent  hills,  where  measuring  boxes  are  fixed  to  receive  it ;  from  these 
boxes  it  flows  through  pipes  to  the  different  companies  at  work.    Tho  uuiiu  pities  at  present 
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used  aro  nuule  of  sheet  iron  one-sixteenth  of  an  inch  in  thickness,  firmly  riveted  together; 
(8,000  feet  of  pipe  are  in  nse  on  the  diiferent  hills. )  The  lengths  are  usually  about  1*2  feet ;  the 
diamoter  from  i  J  to  18  inches.  .  The  main  pipe  is  connected  to  a  cast-iron  box.  placed  as  low 
down  as  circnmstances  will  admit ;  to  this  dox  pipes  of  a  lessor  diameter  are  attached,  at 
different  sides,  so  that  the  water  can  be  thrown  on  different  points.  At  the  extremities  of 
these  pipt's  flexible  tubes  are  fixed,  to  which  are  attached  nozzles  with  metallic  ends.  The 
diameter  of  their  orifices  is  two  to  three  inches.  The  nozzles  are  pointed  against  the  bank 
which  has  to  be  removed.  The  wnter  nsed  varies  from  20U  to  1,(KX)  inches  ;  J, 000  inches, 
miners'  measurement,  equals  2(H-  cubic  feet,  or  197  U.  S.  gallons ;  in  weight,  },i\M^  pounds ; 
being  a  constant  discharge,  under  pressures  varying  from  140  to  200  feet.  This  colossal 
force  brought  to  bear  against  the  banks  cuts  and  breaks  them  away  to  within  a  few  feet  uf 
the  bed  roi'k.  Blasting  is  resorted  to  to  break  up  the  cemented  gravel ;  sometimes  long  drills 
and  sand  blasts  are  used,  with  only  a  small  quantity  of  powder.  Wben^  the  crust  to  be 
remove-d  is  too  thick  for  this  a  drift  i^  run  in  a  little  further  than  the  height  of  the  bank,  and 
from  J  to  20  kegs  of  powder  aro  used,  according  to  the  depth  of  the  bank  to  be  lifted. 

In  the  centre  of  the  hills  the  hard  gravel  is  generally  from  *i0  to  50  feet  in  depth.  A  drift 
is  run  in  on  the  bed  rock,  and  from  5u  to  175  kegs  of  powder  aro  used  at  one  blast. 

Some  miners  think  it  more  economical  aud  profitable  to  drift.  They  construct  parallel 
tunnels  100  feet  apart  on  the  bed  rock,  six  to  seven  feet  in  height,  running  into  the  cliffs, 
and  connect  them  tx>gether  with  cross-drifts.  The  connecting  walls  arc  washed  away  bv 
hydraulic  power,  which  causes  the  entire  cliff  to  settle  down  and  break  to  pieces  in  its  fall. 
The  water  is  then  brought  to  bear  on  this  mass  with  such  force  that  it  sweeps  everything 
away  through  tunnels  constructed  in  the  bed  rock.  Timber  sluices  are  laid  through  these 
tunnels,  varying  in  width  from  two  and  a  half  to  four  feet,  and  18  inches  in  depth.  The 
g^-ade  is  usually  1  foot  in  15.  Two  sluices  are  sometimes  used  in  the  same  tunnel  by  different 
companies,  from  two  to  two  and  a  half  feet  in  width  each,  ^^^^rcer  sluices  and  heads  of 
water,  with  a  smaller  grade,  seem  latterly  to  be  preferred  as  more  efficient. 

Several  methods  aro  in  use  for  the  effectual  saving  of  the  gold.  In  some  places  the  bottoms 
of  the  sluices  are  paved  with  rounded  stones  of  oblong  shape,  the  lesser  diameter  being  about 
tliree  inches.  The  gold,  as  it  is  carried  along,  is  deposited  in  the  interstices  between  them. 
A  "  clean  up  "  is  made  in  every  10  or  20  days.  In  other  places  blocks  are  used,  sawn  across 
the  grain,  and  about  two  feet  square  aud  six  inches  in  depth ;  a  ba  ten  two  inches  wide  and 
two  mchcs  in  depth  is  placed  between  them  across  tho  flume,  which  forms  a  hollow  of  four 
inches  in  every  two  feet ;  in  these  crevices  tho  gold  is  deposited.  These  blocks,  of  course, 
wear  out  very  rapidly,  and  have,  about  onco  in  every  two  months,  to  1>e  replaced.  Tho 
velocity  of  the  water  is  so  great  that  rocks  wtMgbing  from  100  to  150  ))ounds  are  often  carried 
along  by  the  current  through  the  tunnels.  The  entire  moss  is  precipitated  over  falls  from  12 
to  20  feet  in  height,  which  breaks  up  tho  boulders  and  cement ;  the  fragments  are  taken  up 
anew  by  other  sluices,  again  precipitated  over  fulls,  which  oi)eration  is  repeated  several  times 
before  tho  river  is  reached,  several  hundred  feet  below.  In  several  places  under-current 
sluices  are  used.  At  the  end  of  and  in  the  bottom  of  tho  last  sluice-box  a  grating  is  con- 
structed of  iron  bars,  through  which  a  portion  of  the  fine  gravel,  clay,  sand,  aud  water  is 
separated  from  the  lareer  particles,  and  drops  into  a  set  of  more  gently-graded  sluices  under- 
neath, varying  in  widtn  from  six  to  eight  feet,  through  which  thuy  aro  carried  off  by  tho  cur- 
rent iu  one  direction,  while  the  main  body  of  gravel  and  boulders  is  da.shed  over  the  falls,  to 
be  again  taken  up  by  other  sluices,  along  with  the  tailings  from  the  under  current,  and  sub- 
jected anew  to  tho  samo  operation,  which  is  thus  repeated  several  times  before  tho  river  is 
reached. 

To  show  the  enormous  ail  vantages  gained  by  the  present  system  of  working,  compared 
with  those  formerly  in  use,  I  mav  add  that,  taking  a  miner's  wages  at  ^4  per  day,  the  cost 
of  extraction  of  a  cubic  yard  of  deposit  will  be  as  follows : 

With  the  pan $20  CO 

With  the  rocker 5  IK) 

With  theLongTom 1  00 

While  with  tho  |)owcrful  means  now  employed  it  is  only 20 

A  considerably  greater  quantity  of  gold  is  retained  by  this  operation  than  by  any  other 
hitherto  employed.  Quicksilver  is  used  more  by  some  miners  than  by  others,  distributed 
through  their  sluices  so  as  to  form  an  amalgam  with  the  gold.  They  have  no  fixed  rule  to 
guide  them  in  its  use. 

The  works  of  the  Middle  Yuba  Canal  Company  were  commenced  by  the  construction  of  a 
small  ditch  from  Grizzly  canon  (a  small  stroam  which  fulls  into  the  Middle  Yuba)  to  i5aa 
Juan.  The  water  supply  not  being  sufficient,  the  ditch  was  enlarged  in  1855  to  its  present 
size,  while  the  works  were  extended  from  Grizzly  cafion  to  the  river,  across  which  a  small 
dam  was  built.  It  is  situated  about  three  miles  below  Mooro's  Flat,  the  latter  place  being, 
iu  altitude,  about  1,500  feet  above  it.  The  distance  from  the  dam  to  San  Juan  is  22  miles, 
and  four  miles  further  to  tho  termination  of  the  main  canal,  at  the  Sweetlauds  creek  reser- 
voirs. 
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Four  rcceiring^  reservoire  bold  the  water  which  flows  at  night  and  on  Sondajs — 

San  Joan  reservoir,  hayincT  a  capacity  of  discharge  of    2,300  inches. 

Ifaasanita  Hill  reservoir,  having  a  capacity  of  discharge  of 2,000      ** 

Nortfamp  reservoir,  having  a  capacity  of  discharge  of 2,500      " 

Garden  reservoir,  having  a  capacity  of  discharige  of * 2,000      *' 

Total 8.800      " 

The  various  hills  are  supplied  either  by  branch  ditches  from  these  reservoirs,  or  directly 
finom  the  main  canal. 

The  branch  ditches  are  connected  with  high  flames' which  span  the  low  gronnd  intervcniDg 
between  the  ridge  and  the  mining  ground.  At  San  Juan  a  high  flume  connects  with  the 
main  canal. 

The  length  and  greatest  height  of  these  flames  are  as  follows : 


San  Joan  aqnedact..... 
Kaianita  Hill  aqueduct 
Buckeye  Hill  aqueduct. 
Krchvillc  Hill 


Feet. 

1,200 

2,0(K) 

400 

1,000 


Height 


Feci. 


48 
54 

40 


The  agg^regate  leneth  of  the  branch  ditches  is  about  12  miles. 

The  dimensions  oftho  excavated  part  of  the  main  canal  is  as  follows :  bottom,  fenr  feet ; 
top,  seven  feet ;  depth,  three  feet;  the  grade  from  the  dam  to  Grizzly  canon  is  10  feet  per 
mile,  and  from  there  to  San  Juan,  12  feet  per  mile. 

The  dimensions  of  the  ditch  from  San  Juan  to  Garden  reservoir  are :  bottom,  three  and 
one-half  feet ;  top,  six  feet;  depth,  two  and  one-half  feet ;  grade,  12  feet  per  mile. 

The  main  flume  is  of  the  following  dimensions :  bottom,  four  feet ;  depth,  three  feet,  with 
same  grade  as  ditch. 

The  branch  ditches  are :  bottom,  two  and  one-half  feet ;  top,  four  feet ;  depth,  two  feet ; 
grade,  12  feet  per  mile. 

The  Mifc  capacity  of  the  canal,  as  it  is  at  present,  is  equal  to  a  constant  stream  of  1,500 
inches  for  10  hours,  miners'  measurement,  or  1^,000  for  24  hours  =  3d  cubic  feet  per  second. 

The  cost  of  the  works  has  been  as  follows  : 

Construction  of  canal  from  river  to  Mazanita  Hill $261 ,  765  83 

Construction  of  canal  from  Mazanita  Hill  to  Birchviile  Hill,  together  with  pur- 

eha.se  from  Sweetlands,  Slc 31,237  50 

£xpfr.n$es  and  improvements,  to  May,  \i^')7 70,954  29 

San  Jnan,  Mazanita,  and  Jones's  reservoirs 18, 099  29 

Purchase  of  Grizzly  Company's  works,  at  San  Juan 10, 000  00 

Purchase  of  Pollard's,  at  Buckeye  Hill 1,500  00 

Sandy  creek  extension 3,625  00 

Total  cost  to  June,  1858 397,201  91 

«  •  •  •  «  •  •*#  •  • 

Water  sales ^  receipts  and  expenses  of  (he  Middle  Tuba  Canal  Company ,  from  Jan- 

uary  20,  1856,  to  July  1,  1864. 

Receipts. 


.Tanuanr  20,  1856,  to  December  1,  ia')7 
December  1,  1657,  to  January  1,  1859. 
January  I,  1859,  to  January  I,  I860.. 
January  I,  I860,  to  January  1, 186:{  . . 
January  1,  186:$,  to  January  1,  1864. . 
January  1,  1864,  to  July  1,  1864 


|I64,ai4  45 
167,113  .'>8 
172,432  54 
37ti,  940  78 
12:i,  153  80 
68,726  01 


$142, 615  48 
148,689  74 
144,375  .TO 
369,577  81 
109, 480  87 
62,283  43 


1,075,201  16 


968, 022  72 


Expended  in  construction  of  extension  ditches,  reservoirs,  and  other  improvements,  and 
working  expenses  in  three  years,  ending  January  1,  1863,  (132,535  70. 
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Statentnt  ^  leaUr  taUa,  reeapU  and  expf*$ti  /rom  January  1,  1863,  to  June 
30,  1864. 


Balii. 

RHdpt.. 

Wnklni 
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1 
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1 
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1 
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1 

I 

an 

'Ti'i 
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8.32130 

liwiao 
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i(\  Hi  eo 

11,011  BO 
7,i«3S!0 
10.  am  60 
16.163  30 
10.668  4$ 

11 

e!!)oa45 
alossM 
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B,7ai  73 

(6W 
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TOO  00 
ftJSOO 
007  00 

aa»oo 

IE 

700  00 
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413  00 

4U00 
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losoa 

40.^01) 

Its  so 

130  75 
467  63 

seiKi 
aaoo 

710  63 

(015  46 

4eM 

81  BJ 
69  79 
SD7S 

74S7i 
160  05 
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160  S7 

CM  35 
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43930 

409  71 
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m73 

S'-^'-v-" 

Jfovdnbar 

^^,^ 
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S!=,:;;r.:;: 
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im,mm 

11H,7IM  30 

u,,nw 

«,  .34  a) 

4.:m>M 

3,:i>^«; 

6,ao2a; 

HKSiO 

The  einenBe  or$5,9S0  39,  in  November,  \>iG3,  ini^ludea  State  and  connlj  taxM. 
It  will  be  seen  from  the  foregoing^  staleniente  that  the  actuat  receipts  for  the  sales  of  water, 
&ora  1(36  to  luly  1, 1864,  a  period  of  eig-kt  andone-haifjeoni,  have  amounted  10  $968,022  73. 

The  receipts  from  Januaiy  1,  1860,  to  Januai;  1,  1663,  (tliree  jean,)  have 

amoontedto $369,077  Bl 

While  the  uipeDBes  bsTe  been IS, 535  00 


Netrecdpt*: 237,042  81 


Net  receipts 123,259  20 


Id  addition  to  the  snpplf  derived  Irooi  the  Uiddte  Yuba,  tbe  canal  alsoTecoivetpart  of  the 
watar  from  the  reservoir  of  the  Sierra  Nevada.  Lako  Componj,  which,  aftar  beiiig  used  on 
Americim  TTill,  Chipa,  AUegbany,  and  Minoaota,  fijla  inio  the  river  or  its  branches,  and 
fl  wi  from  thence  into  the  flume 

In  like  manner  the  water  in  Eoieka  Lake  Company's  reservoir,  a^er  being  used  at  Snoir 
Point,  Moore's,  Orleani,  Woolsey's  Flats,  and  at  oihar  points  along  the  north  side  of  tba 
lldga,  falU  into  tba  river,  and  oUo  Qows  into  the  Bnme. 

Yerj  eitensive  mining  opanttiaiis  hxve  been  carried  <ta  for  some  years  on  this  aoction. 
IVumeLs,  amounting  in  the  aggr^^te  to  thou  lands  of  feet  in  length,  have  been  driven  throogh 
the  bed  rock  to  Insare  the  UiH  necestary  for  the  sluioos.  These  tnnneU  have  cost  from  |15 
to  IIKper  foot  ran  t  some  have  tdien  years  to  complete,  while  others  are  still  in  conne  of 
eonstraetton. 

San  Juan  Huo.— The  Eareha  Claim  embraces  80  claims  of  ISO  feet  by  30  feet— conso- 
qnantlysoareaofSeiacree.  Tbedepthof thegold-bearingdepoBit is1<IOfeetl«lT5fect.  Tba 
north  edge  of  die  granite  basin  on  which  it  rests  is  at  au  elevation  ofSSU  feet  over  the  IGddls 
Tuba,  whieb  Sowa  beneath.  MO  to  1,000  inchM  of  water  per  day,  supplied  by  the  Eureka 
liSke  Company,  aie  used  through  three  iron  pipes  13  ioches  to  14  inches  in  diameter- 
Upward*  of  five  years — from  Anguit,  1866,  to  October,  I960 — were  taken  to  oooatniDl  a 
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Imiiiel  so  that  the  grayel  conid  be  worked  to  tbe  bed  rock.    The  expenses  mcorred  befbro  a 
dividend  was  declared  were  $142,000. 

The  expenses  of  working  this  claim  from  Jalj  24, 1860,  to  December  21, 1862 — two  and 
one-third  jears — were  as  follows : 

CasTas  and  hose t4»654 

Pnrchase  of  claims 22,800 

Water 67,800 

Labor,  qoicksilver,  tools,  &c ^ 51,952 

Lowering  tunnel *.....  20,000 

Lomber 6,400 

Powder 20,000 

193,600 
Proceeds  from  claims 287,200 

Net  profits 98,600 

During  the  period  of  two  and  one-third  years,  eight  months  wore  lost  in  lowering  the  exist- 
ing tnnnel,  so  as  to  obtain  the  reqaisite  fall  for  the  flumes. 
December  21,  1862,  to  April  1,  1 863-— three  and  one^fourth  months :  ' 

Expenses  for  water $11,000 

Laoor,  quicksilver,  &c 8,000 

19,000 
Ptoeeods  from  claims 60,000 

Net  profits 31,000 

In  Juno,  1863,  this  company  was  reenlarlj  incorporated,  and  the  oflSce  established  in  San 
Francisco.    The  following  is  a  detailed  account  of  expenses  and  receipts  since  then : 

ReceiptM  mmd  exfemdiimru  of  tke  Eureka  Chid  Mining  Company's  Claim  from  Jmwt  5,  1863, 

to  August  11,  1864. 

August  J 1,  1864: 

Cash,  labur  account $24,986  56 

Expense,  lumber,  candles,  coal,  merchandise,  incidentals 4,568  42 

Claims  account 602  50 

Hose 1,488  10 

Powder 9,642  17 

Water 35,782  49 

Quicksilver 272  81 

Taxes 108  40 

Dividend  account 06,000  00 

Balance 4,078  45 

147. 529  90 

Au^t  n,  1864: 
Cash  received  from  claims  from  June  5,  18G3,  to  date $147,529  90 

8AN  JUAN  HILL. 

Deadman  Cut  Mining  Claims—superficial  area,  square  feet 94, 623 

Average  depth,  feet 100 

Cubic  contents,  cubic  yards 350,455 

April  29,  1855,  to  Februarr  4, 1859: 

Water $23,565  76 

Spedal  expense 20,017  78 

Labor t 27,849  75 

71,43:5  29 
Cash  received  from  claims 156,307  73 

Net  profits 84,874  44 

nis  claim  was  entirely  worked  out  in  1859. 

Tbe  average  quantity  of  gold  in  it  was,  per  cubic  yard 44 

The  total  cost  of  extracting,  including  water,  per  cubic  yard 20 
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MANZANITA  HILL. 

McKeeby  &,  Company's  Claims,  average  lenfftli  851  feet  by  315  feet,  sqaare 

yards.. 28,240 

Average  depth,  feet 120 

Amount  of  gravel,  cubic  yards 1, 191,400 

Cash  received  from  claims $368,932  78 

Constraction  of  tunnel $18,000  00 

Water 81,555  25 

Expenses 142,717  53 

Dividends  paid 126,660  00 

368,932  78 


This  cWm  has  been  In  operation  since  1855.  The  total  quantity  of  water  used  has  been 
339, 374  inches,  the  price  oi  which  has  varied  from  50  cents  to  20  cents  per  inch.  The  aver- 
age quantity  of  gola,  30  cents  per  cubic  yard.  Cost  of  water,  7^  cents  per  cubic  yard.  Total 
cost  of  extraction,  including  water,  20  cents.  The  shaft  sunk  from  to6  surface  of  the  bed 
rock  to  the  sluice  is  169  feet  10  inches.  The  size  of  the  claims  is  180  feet  by  80,  or  one-third 
of  an  acre  in  area,  (each  company  owning  several  claims. )  The  average  quantity  of  water 
required  for  the  complete  working  of  eacn  has  been  18,614  inches ;  at  20  cents  per  inch. 

The  Middle  Ynba  Company's  receipts  over  expenses  for  12  months  ending  Julj 

1,1864 $85,506 

The  Eureka  Lake  Company's  receipts  over  expenses  for  12  months  ending  Julj 
J,  1864,  were,  say 145,GW 

Net  receipts 230,506 

•  •••••»• 

The  safe  capacity  of  discharge  of  the  cazials  of  both  companies,  being  a  constant  stream 
during  10  hours,  is  as  follows : 

Minors'  inches. 

Eureka  Lake  canal 3,000 

Miners'  canal .-. 750 

Other  districts 25tJ 

4,000 

Middle  Yuba  canal 1,500 


/ 


5,509 


5,500  inehes  for  ten  hours,  equal  for  24  hours i;^,200 

20  per  cent  deficiency  in  supply,  stoppages,  and  other  causes 2, 620 

10,580 

Say  10,000  inches  per  day,  &c. 

In  reference  to  the  Eureka  Lake  canal,  Mr.  Black  makes  the  following  remarks : 

The  section  of  country  which  can  be  supplied  by  these  works  extends  over  a  large  portion  of 
Nevada  county,  commencing  at  the  junction  of  the  North  and  South  Yuba  rivers,  tour  miles 
below  French  Corral;  thence  it  extends  in  a  northeasterly  direction  between  these  rivers  toward 
the  summit  of  the  Sierra  Nevada.  A  main  ridge  between  these  rivers  gradually  rises  from 
1,600  feet,  the  altitude  of  French  Corral  Above  the  sea,  to  8,01)0  feet  on  the  summit.  Numer- 
ous lateral  spurs,  with  ravines  separating  them,  extend  from  the  main  ridge  on  each  side  to 
the  rivers.  In  most  cases  the  mining  ground  is  situated  on  benches  near  the  extremities  of 
these  spurs ;  in  some,  however,  it  is  situated  in  channels  between  them.  From  French  Corral 
to  Eureka,  a  distance  of  about  32  miles,  the  average  width  betwccfti  the  rivers  is  seven  miles; 
from  thence  the  width  gnidually  increases  to  about  16  miles  on  the  sammit  of  the  mountaias. 
The  first  portion  is  that  in  which  the  mining  section  is  situated,  and  comprises  an  area  of 
about  175  square  miles.  The  area  of  the  dioercnt  places  where  gravel  deposits  have  been 
found  may  together  be  about  15  square  miles.  The  deposits  in  addition  to  those  from  Freuch 
Corral  to  San  Juan,  already  described,  extend  on  the  north  side  of  the  ridge  by  Badger's 
Hill,  Grass  Valley,  Eurisko,  and  further  up  by  Woolsey's,  Moore's,  Orleans  Flat,  and  Snow 
Point  to  Eureka;  and  on  the  south  slope  of  the  ridge  from  Montezuma  to  Pleasant  ^11, 
Cherokee,  Chinmey  Hill,  Columbia  Hill,  Lake  City,  Bloomfield,  Relief  Hill,  and  Mount 
Ziou.    The  thickness  of  the  deposits  varies  from  60  to  200  feet,  nearly  similar  to  those  before 
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described  at  San  Juan,  save  that  ihej  are  not  so  rich  in  pold,  and  are  more  intermixed  with 
9eam5  of  claj,  whkh  render  them  more  difficnit  to  be  worked.  • 

IVoB  Eureka  to  the  smmnit  of  the  mornitains  no  deposits  have  been  found.  The  peolof^- 
cml  fonnaiion  i^  mostljr  grenite  and  ffneiss,  which  rise  into  hiirh  and  nifged  peaks,  somo  of 
whkh  attain  an  elevation  of  9M^  feet  above  the  sea.  The  Middle  and  South  Tnbas,  with 
their  tribntary  streams,  sach  as  Canon  creek.  Pass  creek,  and  othera^  take  their  ri^e  in  these 
monntairs.  unoagst  which  are  nnmerons  lakes  from  'HO  to  400  acres  in  area.  The  Canon 
Creek  lake.  <iinaied  at  the  head  of  Canon  creek,  about  four  miles  west  of  the  summit,  is  the 
larjTP^t.  ar.d  forms  the  company's  principal  resserroir.  A  substantial  dam  formed  of  blocks 
of  granite  has  been  erected  across  its  outlet.  The  transveree  width  at  bottom  is  120  ftet,  its 
height  T*>  f<e<-i,  and  length  from  bank  to  bank  i^  feeL  The  front  is  protected  with  two 
layers  of  '2i-:Qch  lumber,  well  secured  to  the  lace.  An  arched  sluice  is  constructed  throajrh 
tne  dam.  by  which  the  flow  of  water  is  regulated  from  the  interior.  When  full  of  water,  the 
ve«  e>f  the  leseri-oir  is  5C0  acres,  the  average  depth  of  water  42  feet,  and  its  contents 
93r».(W.»>X^  cubic  feet  of  water. 

Sonztes  of  supply,  from  the  middle  of  April  to  the  middle  of  Aug:ust,  tu^  derived  firom  the 
rsoontain  streams,  which  become  swollen  from  the  repid  melting  of  the  snow,  and  afford  a 
iuox  months*  plentiful  supply.    After  that  date  leooorse  is  had  to  the  reservoin. 


MIXERS*  DITCH. 

Co-t  of  pnrchases  of  ditches  and  water  rights $67,900 

Misers*  ditch  and  reservoin  cost 1?^,000 

237,900 
CUREEA  LAKE  DITCH. 

Cost  of  purehase  of  small  ditches,  water  rights,  &c 174,950 

Eureka  Lake  dam 35,000 

Lake  Fuccherie  dam 3,000 

Saalier  iJams : 2,000 

Magenta  knd  Xatiooal  aqueducts • 23,000 

Storage  rescrrciirs 51,000 

lion  pipes  to  San  Juan 12,U)0 

Main  canal  and  dume 2ri6,(i00 

ija'.v.a:i:i 7,000 

806,150 
M^Log^z^ien:,  lavr  expenses.  Sec,  20  per  cent 161,*i30 

9w5.:irO 


The  f'l'/.^'svir.gr  '.^  a  list  of  the  stora^  reservoirs  named  in  the  above  estimate,  with  their 
capatiiy  a:.J  co»:: 


Loc;iI::v. 


I 

I 

"     Xo.  of     ■  Caoacitv 
:  reservoirs. .  in  inches. 

i 


Enri-ka ' 

Show  Point j 

Orleans ! 

Moore's [ 

^'oolsev's ' 

KeliefHi!! 

Bljomfi*:M 

Lake  City 

Kennebec 

Grizzly  Hill 

Columbia  Hill ' 

GrizzIvHiU ' 

Chero&ee ■ 

Lone  Eidge ' 

San  Juan ! 

Pleasant  Rid<re ' 

Montcsnma 


1 
1 
4 

4 
3 
1 
3 

2 

• 

1 

3 

1 
•> 

1 

1 
2 


50 
2,5«HJ 

aOO 

KiU 

1,000 

:500 

5u0 

2.  iN.'O 

250 

4, 5i'0 
4,Cut» 
500 
7w) 
3, 0<X» 
250 
2t't» 


Cost. 


I 


$300 
l,t.M) 
3,Ci00 
6.000 
7,5u0 
l,50i> 
1,500 
5,lH)0 
1,500 
1,000 

I5.rt;i0 

lu,OU) 

4,l»X) 

2,5i.'0 

li',  WjO 

L  rNX) 

LifUO 


I 
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21,150  '        71,600 
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Ac    DediKling  10  por  cent  from  tbis  For  bad  debU  will  iMre  s  dM  iDComo  of  tl45,2^ 

Some  idea  of  tbe  nueuilnde  nitb  which  mining  operatioiu  •re  carrted  on  aloof  tbia  rnlf^ 
maj  be  iDTerred  ftviii  Ibe  fiKt  that  lince  lA'iO  the  anuual  i]UBi]tit;  of  gold  traDMUitled  to  San 
Franeiseo  hai  anoaDted  to  from  81,500,000  to  Sii.OO<),000. 

So  gniii  liM  been  tbe  (laanlitj  of  ({TOiuid  wailjed  awaj,  that  many  of  the  raTinM  are  cor- 
ered  with  a  depth  ol  20  feet  and  npwardii  of  lailinKs  from  the  aliiice*,  compoied  of  tend  and 
gravel.  The  fall,  iherelbre  contidered  xiec«»mj  for  Ibe  doiMa,  of  one  foot  in  15,  can  only 
be  obtained  in  those  placet  that  are  sitnaled  abovn  the  riven,  inch  m  tboie  in  the  San  Juan 
diatrict,  and  higher  up  tbe  ridge  at  Itodgei  Hill,  Oiizdy  Hill,  Woolaey's,  Mooie'o,  and 
Orleans  Flat. 

In  Older  to  obviate  thia  difficnitj  ef  want  of  fall,  tannela  are  being  congtmcted  at  different 
pointa,  which  take  from  two  to  five  years  to  complete.  Borne  of  thoae  I  vigitod  are  throofrh 
granite  or  trap,  and  cost  at  the  rale  of  from  (21)  to  (GO  per  mnning  loot.  Tbej  are  six  to 
eight  feet  in  width,  and  seven  feet  in  bplfrht :  when  completed  a  flntne  will  be  liiid  thronf^h 
themand  extended  a  long  distance  down  the  ravine.  All  tbe  tailings  wifh  wbicb  a  ravine  is 
incumbered  will  be  carried  away  through  the  Qnmr  by  tlie  carrrnt  of  water.  After  the  present 
■  year,  many  of  (hose  lunueli  now  being  cunslmcled  will  be  tinlibed,  when  nnmerous  com- 
panies will  be  enabled  to  work,  wbicb  Aie  now  precluded  from  doing  ao  on  acconnt  of  insnf- 
fieiency  of  fall  in  the  creeks. 

I  annex  a  detailed  statement  of  the  localities  supplied  by  the  Enreka  Lake  Water  Com- 
peny.and  the  amoiinta  realiiod  during  one  week ;  it  la  a  fair  avenge  ilatemeDt  of  tho  weekly 
Mlea  during  the  year. 

tPaUr  $aUi  of  the  Eitnka  Lalu  Water  Comfamg  for  ihttettk  twdiMg  JMliTi,  16^ 
LaksOiiT.  arissi]'iini,aMiE«uMi>M tmno 

SnowPulot a  IG 

VBOteft 4CnO» 

"""■s MJH 


CaliuDbIa  Iini '..'.'.'.'.'.'.'.'.'.       833  a 


Abtlraet  ofmontUg  itporlt  bg  *ieraary  of  the  Evnhi  Lakt  and  Y\Aa  Canoi  C^m^ony. 
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Fr.:-':»''"Z  C  *:.:;al. — Ti.o  Xvviiu;  Wr.tiT  Curjpany  was  r.rirr.r:!.':r-*l  ar.l  ?:.c  r- 
|- :..-.««  ::\  N/v,-  V...rk  il  N".  Vi:..K-r.  ]>.;>.  It  thru  jvuvhiksi  .1  tl.c-  Sl.r.'y  i.:vvk 
,.:.  i  Vr:;zzly  «;i:rl:€-5.  c.iA  n -v.-  riwr..-.  in  i\.:.;:::i'n  t*  tl:t-M'  iliichoji.  a  larc  ^x!c:.: 
» 2  r;;:r.!:.:i  ir/"Mi.'l.  l'i.«-  .Sl:u«lv  Crctk  «r.:c!i  Y.-a.s  luoatoJ  iu  -Tanuarv.  1>."1.  iiiul 
;L^  ^ir.zz.y  'lite:.  ::i  ISOJ.  I]./!.  v%vro  I'-r.^t-T.criMl  t\»r  il.o  ]M;rp,.?o  «»i  i\»i:vcyi:^ir 
T';:/.  r  :>••!:*  Siiri'ly  trrok   a  tn'i-VtVr.y  •■!  :'..«•  Yuba  nwri  to  Fix-iioh  C"iTal. 

T:..'-  Si.f;  ]v  C:v«>k  cliuiu  t'..o  ic.lv  ••nf  in  vn-soiir  iv]»a!r  ai:«l  iisi*,  Lass  a  nir.r.hiir 
fv,-  r.t  :"y  •  l*  ;*>':!  2,C\'0  i::cl.e>.  L.::i«  :'s  Jiii.'a>'.;iv.  li.-*  \vul;h  i>  fiixLt  1\h':  at  the 
T  -:•  iii^'i  ^is  !•*.-"  at  -in-  l««:.f-m.  ;iii«l  i:>  •:..-;:!-  tLro  loit.  Lavin-r  a  irra*lo  ni*  about 
1 S  :. «.-:  ] .'.-  ::::!..-.  Its  u:vc:li  is  a:.«  ?;:  1:^  r..[\>,  :;inl  with  tl:o  ixoi'pii«»ii  t»f  somo 
4.0W  x*.-e:  f:'!l:ir.a:.ir  i^  excavaT»-l  \v]:mi!v  in  oarli.  Tho  ot>s:  of  constnurinn  of 
•ail. I:v,-  a:i«i  n:s«  :vi.::s  ..;v:iim1  bv  il.i*  Xt'va^la  (.'•..iiii»aiiv  l.as  I-ihu  al">ur  -SiriO.OOO. 
Tij^-v  pa.-s  tl.ri''ii:h  Uirchviile  laii.iiiir  viisTric:.  V«:u  at  i^vsciit  only  i^npnly  water 
to  t'L*.'  l':\r:«L  (.'.»rTal  •listriot.  Six  •  r  i'\*s\:x  si-rs  «'f  rlaiias  in  this  ilisrrii't  ln»<idos 
tlio  ciiii!!.-  •'•WT-C'd  wi.oiiy  or  in  pan  ly  il:o  Xtva«la  Company  aiv  snp|.lio»l  fmm 
iLiir  iii'ti-Los. 

A:.  ••L*  r  iti-ci.  froia  SLa-ly  iivf-k  to  Froncli  ComJ,  br.ilt  in  1<."».">,  at  a  cost  of 
i^»iJi«.-  -S-SO.O«:0.  in(]n«]'.i:ir  ri-scn-oirs,  L:ivinir  a  oarfv^y  of  abont  oOO  indios,  is 
r.iiT.«-«!  >'V  t1.<*  Kr.Tiiiv  'r::nni.'l  ('«'!apai:v  i»f  iliis  ^Hft  Tl;o  t  lincipal  claims  in 
:ii."  l':«  lich  (.'t'.Tal  «]i>::;or  aro  the  Karc  Ilayis  Cotapany,  Itir.l  ^:  Sniitli.  lUack 
ic  r.:\  "i.'-r.  Eiiipirt*  Tininel  (.'ompany.  Empiiv  Flat  Company.  l>.u'kuni  C»«inpany, 
Fr».-:.c':/>.  iilai>irr's.  Lnrke  &:  Comjiany,  an«l  tla-  N\'V:ula  Water  Company  chiims. 

Tl.i- )  ric*  paiil  for  wafer  is  !•>  ot'i:is  per  iaili.  ai.'l  tla*  i]naniiiy  nsoJ  by  dilfercnt 
C'onj]»aii*.i-s  van  IS  fr«ira  iOO  to  1.000  ir.t  1ms  per  »lay. 

Tiif  ir-.-M  ran:ro  of  this  disrrict  is  a  <lop«»siT  of  washo»l  irravol  fUlinjr  a  well- 
lU'tlne'l  oM  rivc-r  cLanncl  to  .tlu'  avorairc  <li'pili  of  about  1/0  foi'l.  varyinij  in 
^.i'lih  fr-  in  l.UOO  to  o.OOO  foot.  This  tloposit  is  otmtinr.ous  fnnn  Frenrh  i'orral 
:o  San  Jiian.  a  «]:>:a:n*o  *>(  >ix  r.iilos.  br  ilien  onlv  bv  vavir.os.  hr.i  below  French 
<'«ir.:.l  :::.'l  lib-v;-  San  J;;;;!i  ir  N  •/:;:  i-tf  by  tl.c  '.l«i'j>  c::fi'.«r.s  i-l'  i!io  South  and 
M'.-i-i'..-  Yi^'a  rivers.  'i'!:is  tl'.-p<»s:t  is  en!::]5..-.-.l  .if  v.  liat  iIs;*  i.ii:iers  call  f-!  u:  ami 
/'-.  /••,"..; — 'i.i-  \'.\r  i:v::v\  1  I'rreTiieTit  ui.'li'ilyi;,::-  il:e  n-l  or  irr;:y.  r>o;li  .<ra:a  haw 
T.'/i:  lit-:  •.r]v  Iv.u  v.-...vke  1  bvM:i>:;».ir  wii^i  l«-'.vilt  r  i.v.u  \v.;«.lanir  I'V  theliVilraulio 
;■:■•  ■  .->-.  Ill  :-t-:il':'..r  i:  i>  lu-li^-vi-.l iliat  tlw  bliie  «"emeiii  v. ill  "he  crn>hetl  with  pvator 
,-■'•*:•.  tM<!.ics  savii.iT  .■:  lari^vr  i'-.  rcj-iiiairo  of  i^i  Id  li'>t  1  v  ilu^  i»r«lin:irv  washinir. 

TIj:  F.!:j!>!re  'i'miiu  1  Cii]jj]'anv  have  built  ;ind  are  ruaniiiir  verv  s:ic«'esst'ullv 
:i  It'--.'::,;,  mill.  rvi:>!.i:i:r  t!.i-  blue  ccinrnt.  The  Anu-rican  Conni.-inv,  ;it  Sobas- 
:.'|'«1.  ;.;■!'  .jl.-o  realiziniT  j'-'-'its  froia  their  ei:rht->iami>  iijill.  wv^rkiuir  i he  same 
l'l:i»-  irravel. 

T'lO  Kiiirlish  or  "'Frnrkj-e  iJiidi  Coiavanv."  somr  10  or  more  vears  airo, 
o:\j'«.!idf-d  i.early  .S1.000.(m»0  in  u  diri'h  fn.m  the  ^li«hlle  Yi:]»a  tti  tin-  mint's  on 
u.*-  divi.iinii"  ri«!L''e  leTwei-n  :hi  .Mi«hUe  and  North  Yuba>.  The  i-nti-rprise  pn»ved 
di.'»asTrtj'>  for  the  reason  that  i>av:nir  hvdrardic  mines  could  not  be  found.  Tho 
C'dil  deposits  of  fhaf  reiriini  wrre  -renerally  fnund  in  a  thin  snatum  »»f  irravel 
Ivins"  "11  tlio  1»kI  r.K-k.  vv-hile  tin*  mass  'li'  eanh  a!»ovi'  CMUiained  iitile  »>r  no  isxAd. 

Tlie  payintf  lead  couhl  be  most  reailily  wtirked  by  "dritJiuir  inn,"  and  roipiireil 
bur  a  Mnall  amoimt  <»f  water  to  wa>h  it.  Umler  such  circuniMances  an  extensive 
and  expiiisive  ditch  like  the  I'ruekee  Company's  wouM  i.«u'  p;:y.  ami  has  fallen 
ir;;».»  diriisf.  Their  water  riirht  has  n-c-ntly  been  purcha>ed  by  M>me  San  Fran- 
cirf. o  rajiitalh-ts. 

TfciLfMXE  Drn'U. — ^b«st  of  the  iliteh  water  used  in  Tuolumne  county  is 
su[>plied  by  the  Tuidumne  C«»unty  Water  Company,  which  takes  its  water  from 
the  Stauislaus  nver  about  :iO  miles  in  a  dinct  line  above  Cohmd'ia.  'I'hc  com- 
fiany  f»wn  tw(»  ditches  known  as**  the  old"  and  "the  new."  The  ffrnuT  cost 
S.3r/u.0UO.  and  the  Utter  ?<l,000,000.  The  old  <liieh  was  coi:mience«l  on  the  1st 
July,  Jb'>L  and  it  beirau  to  supply  water  in  May,  1S.32,  but  the  price  of  water, 
iatrcMlnced  at  such  «jreat  e<jst,  was  necessarily  high,  and  ihe  miner.s  formed  a 
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combination  to  compel  a  reduction  of  prices  and  uftcrwanls  to  construct  a  nerv 
ditcb.  The  ditcb  was  made,  but  in  a  very  czpeneive  manner,  and  when  com- 
plet4Hl  it  was  burdened  with  debt,  so  that  it  soon  fell  into  the  hands  of  those  who 
owned  the  old  ditch,  leaving  many  of  the  creditors  unpaid.  A  bitter  feeling 
ensued  and  many  threats  of  assassination  were  made,  and  the  ditcb  and  flumes 
were  maliciously  injured  in  numerous  places.  Although  the  now  ditch  was  pur- 
chase<l  at  a  small  ]x?rcentage  on  its  cost,  it  did  not  pay  much  profit.  Part  of  it 
was  built  on  the  side  of  a  mountain  which  is  swept  nearly  every  winter  by  snow 
avalanches,  and  the  repaii*s  were  very  expensive.  Forty  miles  of  the  ditch  near 
the  head  are  now  abandoned.  *  The  company  has  75  miles  of  main  ditch  and 
branches.  The  river  supplies  an  abundance  of  water  till  the  1st  July,  and  after 
that  time  the  reservoirs  ore  drained  gradually.  One  of  them  covers  84  acres, 
and  another  is  a  mile  long,  three-quarters  of  a  mile  wide,  and  40  feet  deep.  The 
total  capacity  of  the  reservoirs  is  1,800  inches  for  four  months,  in  which  time 
they  are  exhausted,  so  that  there  is  usually  a  mouth  or  two  at  the  end  of  the  dry 
season  when  the  companvll^Dot  supply  water.  The  ditch  has  a  grade  of  18 
feet  to  the  mile,  and  th<S|j^^s  seven  and  one-half  feet  wide,  four  feet  deep, 
and  has  a  grade  of  16  f*^^^H^  xmle.  The  price  for  a  12-inch  stream  is  $3 
per  day;  of  15  inches  90^^^  1^  inches  $4;  of  21  inches  $4  50;  of  24 
inches  $5  ;  of  more  than^R^nd  less  than  48,  20  cents  per  inch  ;  of  more  than 
48  inches  18  cents  per  inch.  The  capacity  of  the  flnme  is  3,600  inches.  In 
many  places  flumes  were  constructed  where  it  would  have  been  much  cheaper  to 
have  had  ux)u  pipe,  and  this  is  being  substituted  now  as  the  flumes  give  way. 
Not  less  than  §100,000  might  have  been  saved  by  using  pipe  at  first.  The  com- 
pany supplies  Columbia,  Yankee  Hill,  Gold  Springs,  Mormon  Gulch,  Saw  Mill 
Flat,  Martinez,  Jamestown,  Montezuma,  Chinese  Gamp,  and  their  vicinities.  The 
amount  paid  by  the  company  as  dividends  in  1866  was  $35,750. 

PuoENix  DiTcn. — The  Phoenix  Ditch  Company  obtains  its  water  from  the 
Tuolumne  river  in  two  ditches,  known  as  the  Phoenix  and  Ilydraulic^  and  sup- 
plies Sugai*  Pine,  Soulsbyville,  Sonora,  Shaw's  Flat,  Poverty  Hill,  Algerine. 
Cherokee,  and  Somer\illc.  The  company  has  84  miles  of  ditching  and  16  miles 
of  flume.  Both  ditches  wore  started  in  1850  and  supplied  water  in  small 
quantity  the  next  year,  but  the  Hydraulic  did  not  get  water  from  the  Tuolumne 
river  till  1853,  nor  the  Phoenix  till  1854.  The  highest  flirnie  is  65  feet  high 
and  360  feet  long,  and  it  has  been  blown  down  once.  The  flume  at  Shaw's 
Flat,  300  feet  higli  and  600  feet  long,  has  been  blown  down  twice.  The  flume 
of  the  Phoenix  line  is  five  feet  wide  by  two  and  one-half  deep ;  that  of  the 
Hydraulic  four  feet  wide  by  two  deej).  There  are  two  reservoire  which  hold  a 
supply  for  two  months  and  a  half.  The  price  for  a  15-inch  sluice  is  $2  per  dav 
of  12  hours.  The  Phoenix  ditch  cost  8380,000,  and  the  Hydraulic  S500,000. 
Both  have  been  sold  twice  at  sherifis'  sale.  The  receipts  of  the  ditch  company 
were  838,000  in  1860,  and  $22,000  in  1866,  and  the  annual  expenses  are  about 
$9,600.  There  are  nine  ditch  tenders  and  collectors,  who  are  paid  870  and  S80 
per  month.  In  1855  the  price  of  water  was  $6  per  day  for  nine  inches.  The 
water  is  delivered  thwugh  an  orifice  three  inches  high  and  under  a  pressure  of 
four  inches  over  the  orifice.  There  are  near  Cherokee  and  Somerville  some  high 
gravel  hills,  which  may  require  a  large  supply  of  water  when  they  are  opened 
and  their  wealth  demonstrated.  About  one-foiu*th  of  the  water  is  sold  to  China- 
men, and  one-twentieth  for  irrigation. 

The  Golden  Rock  ditch,  south  of  the  Tuolumne  river,  from  which  it  obtains 
its  water,  6upi)lies  Gravel  Range,  Big  Humbug,  First  Garrote,  Second  Garrote, 
Deer  Flat,  Big  Oak  Flat,  Moccasin  Creek,  Spring  Gulch,  Boneyard,  Peuou 
Blanco,  and  Horseshoe  Bend.  This  ditch  cost  8300,000,  and  is  very  unprofitable. 
There  is  a  flume  1,300  feet  long,  and  part  of  it  is  256  feet^  high,  supported  by 
wooden  towers.  The  m(^in  ditch  is  38  miles  long.  The  prico  is  $2  per  day  ftwr 
a  stream  of  20  inches.  ^ 
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MrEPHT*s  Ditch. — ^Tho  MiiqjliyV  ilitch  was  coininenceil  in  1S51  and  tinislied 
in  ISoii.  Tlie  iirtal  c..>i  wa,>i  $2GO.00i.i.  of  wliicU  s^iun  SISO.OOO  was 'obrainctl 
hy  iLr  sale  of  u:iter.  Five y«*:irs after  the  work  was oominen(*<Hl  divideniis  l^firan 
to  c»"»rae  in,  an«l  twice  a^s  inu'.!!  wa.-  rt-ctivcJ  by  the  shareliolders  as tliey  havl  paid 
OUT  f'.nryt.ars.  l*ef».»re.  In  1*^00  610.000  were  paid  as  iU\-idonds,  and  the  Cala- 
ventft  iiiieh  was  lKjugl;T  for  S 50. 000.  Tbe  present  market  value  of  the  ilitcb  is 
pr.il.iilily  not  moa»  than  «»iji«*-sixih  of  its  original  eost.  The  Caleveins  ciicch 
*»btAiE?  i:-  vvaivv  iwnn  tbe  Stajiishuis  river,  anil  supplies  Di»U£:las  Flat,  Valledto, 
Frtneli  Fla*.  an  1  Jenny  Lind  and  Quail  Hill.  It  wastinisbeil  in  ISoS,  and  coet 
Slrt.tOO.  L'onn«i:T*»«l  witii  this  ditch  is  the  »Salt  Sprinfir  ri'sen'oir.  which  lowers 
2.*>»0  acres  and  is  oO  feet  det'p.  and  is  the  larj^^si  reser\-oir  in  the  foot  hills  of 
Califon^ia. 

MOKELUMXE  DiTcn. — The  Mokehnnne  Hill  and  Campi>  Seco  ditch  has  50 
nil«rs  of  main  ditch,  and  cost,  when  cons;ructeil,  8»500,000.  The  present  assessed 
valne  is  -S'i-5.000.  The  ibime  is  40  inches  wide  and  20  deep,  and  has  a  prrade 
of  13  fei-t  to  the  mile.  <.)riirinally  it  w:is  all  iMA^u  l^^it  the  iluminir  luis  been 
repkice*!  l>y  ditehinLT.  exeept  for  six  miles.  apOk^^ltA  of  that  distance  will  be 


ditch.  Ti:e  water  is  obtained  fnnn  the  south  M^Jj^f  jk^  Mi>kelnmne  river.  The 
places  supplied  are  Mokelumne  Ililt,  Cam piv^6co[  Chile  Camp,  Rich  Guich, 
and  Comanche  Canup,  and  Cat  Camp  is  to  Ik?  suppllKl  svnm.  In  the  extension 
of  the  ditch  to  the  last-named  phice  a  deprt^st-ion  5,000  fet^t  long-  and  60  feet 
deep  is  to  be  erosse<l  by  imn  pipe  two  feet  in  diameter,  with  30  fern  head.  It  is 
expecieil  that  the  pipe  will  carry  1.000  inches  of  water.  The  charge  per  inch 
is  25  cents  fi>r  12  hours  ti>  jdaoer  miners,  ajid  15  cents  per  inch  to  qnartz  miners 
and  millers.     The  water  is  discharire«l  uiuU-r  four  inches  of  pressun\ 

The  Union  Water  Company's  ditch  is  35  miles  h^ni^and  takes  water  from  the 
Stanislaus  river  to  supidy  the  placers'  minini::  district  between  that  river  and 
the  Calaveras,  an  arra  ««f  20  niih»s  st^uaie.  There  are  resen*oii*s  lai^  enough 
to  li'iM  a  >!ip{dy  of  (>''•»  inrl.t-.;  tf  w;i:ir  f^T  thr«e  months. 

Amadou  Ditch. — The  Ai:i:i'ii»r  Canal  Ci'mjiunv  lias  two  flitches,  the  Amador 
arid  tl:e  Piuiii<i' :  the  Mr.iln  rrui-.k  ot"  il:.'  AukhUt  is  20  miles  L»n:r.  all  ot'  ii  tiume. 
Tlif  w.iUT  i.-i  o'oiaii^«'d  iV.-iii  ih«'  M»krlir.nne  river.  The  t>riirinal  lenirth  was  31 
mihs.  luu  the  npper  parr  was  sn  ni'H'h  i.ijured  in  l.M>2  that  11  mih^  were  aban- 
doiie'l  and  ^^ill  i>rubablv  im:  be  ri'buih.  «>r  at  lea>T  there  is  m*  ihoutrht  now  of 
ri-bv.ililiniT.  I.^iirli  niiiriit  be  bubsrituteil  fnr  tlnme  for  at  least  half  the  distance, 
and  the  sub-itirntinu  is  to  be  enninieneed  smm,  since  portions  of  the  llume  will  not 
la>t  I'inir.  Thi.*  •iiieh  canies  400  inehis  of  water  durinij  eiirht  or  nine  months 
of  tlie  yt-ar,  br.i  ]»revious  i**  1S02  iliat  <mantiry  was  furnij?b«'d  the  year  nmnd. 
The-ye  are  ].ans  of  the  ditch  on  which  th«*  charge  for  water  is  10  cents  per  inch 
in  wintiT  and  1'}  in  >imiTiier,  and  on  the  other  parts  the  ])rice  is  lOg  cents 
thn.incrhout  the  vear.  Thei^mss  incoiue  in  lSGt5  was  S2S,000:  and  the  ordinarv 
expeii>es  S20.00U  :  and  the  extraordinary  inn)rovemenis  6S.000,  leaving  nothing 
for  dividend. 

The  \'oij;Ayo  dit<'h  has  35  miles  of  main  tnmk.  and  obtains  its  water  from 
its  tribiiTaries  of  the  Mokebiiune  river.  It  canies  450  inches  of  water,  but  the 
supply  cea.ses  in  July.  The  price  for  water  is  12.^  cents  per  inch  per  day.  The 
ctist  »>t*  the  ditch  was  > J  40,000.  The  gross  receipts  in  1S6G  were  §5,000,  and 
the  or«linar}'  expen>es  -So. 000. 

As  the  mines  at  Volcano  were  in  a  basin  to  which  there  was  no  sufficient  out- 
let, the  c*mipany  cut  a  channcd  in  the  bed  ro<'k  15  feet  deep  and  a  mile  and  a 
half  h>nir,  at  a  ciist  of  6=SO,000.  into  which  a  tail  sluice  was  ])ut.  The  company 
chajflres  50  cents  per  day  tor  tin*  privilei^e  of  nmniuir  a  sluice-hea<l  into  the  drain, 
and  the  company  liav«\  l)esiiles,  all  th<»  crold  which  they  can  catch  in  it,  and  it 
amoTHits  to  about  S3,000  per  year,  leaving  82,000  net. 

KuKtivA  Ditch,  (El  Dokado  County.) — The  Eiu^ka  Canal  Company  owns 
two  ditches,  \\hich  wea*  made  as  rivals  to  take  water  from  the  north  fork  of  the 


196  EESOUECES  OP   STATES  AND  TERRITORIES 

Cosnmnes.  They  supply  Pleasant  Valley,  Diamond  Springs,  El  Dora^^o,  Mis- 
souri Flat,  Logtown,  Buckeye  Flat,  Sliinglo  Springs,  Clarksvillo,  Western  Dig- 
gings, and  the  divide  north  of  the  Cosumnes  to  within  12  miles  of  Sacramento 
city.  The  main  trunks  of  the  two  ditches  are  170  miles  long,  and  the  trenches, 
which  carry  not  less  than  100  inches  each,  are  180  miles  more ;  making  350 
miles  of  ditching  owned  by  the  company  and  tended  by  ifs  17  employes.  The 
length  ef  small  ditches  made  by  the  miners  to  carry  the  water  from  the  company's 
lines  to  their  claims  is  not  less  than  450  miles.  The  original  cost  of  the  two 
ditches  and  their  branches  was  8700,000,  and  they  are  assessed  at  $30,000. 
There  are  16  miles  of  flume  belonging  to  the  company,  and  there  is  one  reser- 
voir that  covers  160  acres.  Alonff  the  his/her  lines  of  ditch  the  charge  fc»r  water 
is  16  cents  per  inch  for  10  hours  for  mining,  and  on  the  lower  lines  from  10  to 
12  cents ;  but  farmers  pay  33  cents,  because  the  water  is  worked  up  and  lost  to 
the  company,  whereas  the  miners'  water  nms  down  into  the  lower  ditches,  and  is 
sold  from  them  again  perhaps  three  or  four  times  over.  This  company  sells  for 
an  inch  the  amount  of  water  that  escapes  through  ail  orifice  tluree  inches  high 
and  an  inch  wide  without  pressure. 

Indian  Diggings  Ditches. — ^Three  ditches  from  the  south  and  middle 
branches  of  the  middle  fork  of  the  American  river  to  supply  Indian  l^iggings, 
Brownsville,  Fairplay,  Slug  Gulch,  and  Cedarville,  carrying  1,000  inches  in  all 
in  the  spring,  and  declining  to  150  inches  in  Septeml>er,  One  of  these  ditches 
was  finished  in  1853,  and  the  other  in  1854  and  1855.  The  three  are  owned 
new  by  one  man.  The  original  cost  of  the  three  was  8125,000,  and  they  are 
now  assessed  at  815,000.  There  is  a  mile  and  a  half  of  flume.  The  charge  is 
12 J  cents  per  inch  for  12  hours,  and  18^  cents  for  24  houi-s.  The  inch  is  deliv- 
ered under  six  inches  of  pressure.  There  has  been  sale  for  all  the  water  pre- 
vious to  1867.  The  expenses  of  the  ditches  wliile  full  are  about  one-fourth  of 
the  receipts. 

Natorna  Ditch. — The  Natoma  ditch  takes  its  water  from  the  south  fink  of 
the  American  river,  14  miles  above  Folsom,  and  supplies  Red  Banks,  Monnon 
Island,  Willow  Springs,  Rhodes  Diggings,  Texas  Ilill,  Alder  Creek,  Rebel  Hill, 
Prairie  City,  and  Tates's  Flat,  which  together  contain  about  500  minors.  The 
ditch  was  constructed  in  1852  and  1S53,  and  the  total  cost  of  the  main  tnmk 
and  branches  has  been  $200,000.  The  present  assessed  value  is  675,000.  The 
main  trunk  is  16  miles  long,  eiglit  feet  wide  on  lop,  five  feet  wide  at  the  bottom, 
and  three  deep.  There  is  also  one  mile  of  flume.  The  price  of  water  varies  at 
different  places,  but  the  average  is  20  cents  per  inch  ])er  day,  and  the  inch  is 
delivered  under  six  inches  of  pressure.  The  net  annual  profits  since  1860  have 
been  $30,800,  and  the  gross  receipts  were  twice  as  much.  Previous  to  1861  the 
gross  receipts  were  about  §75,000  annually. 

In  1857  the  company  i)urchased  9,000  acres  of  land,  most  of  it  auriferous 
ground  covered  by  their  ditches.  Having  thus  a  large  amount  of  land  which  it 
becxjmes  important  to  improve,  the  company  have  undertaken  to  build  up  a  largo 
roanufactiuing  town  at  Folsom,  to  which  thev  are  about  to  brin*;  250,000  inches 
of  water,  with  a  fall  of  80  feet.  A  canal  is  being  cut  a  mile  and  a  half  long, 
40  feet  wide  at  the  top,  2o  at  the  bottom,  and  seven  feet  deep,  with  a  grade  of 
four  feet  to  the  mile ;  and  a  dam  is  to  be  built  in  the  Americjm  river,  of  granite 
laid  in  cement,  400  feet  long,  60  feet  wide,  and  57  feet  high.  The  whole  work 
will  bo  finished  in  1868,  and  with  its  assistance  Folsom  will  l>ec4)me  tlie  most 
important  manufacturing  town  of  the  coast,  next  to  San  Francisco.  Water  power 
can  bo  furnished  here  at  one-third  the  cost  of  steam,  and  no  other  town  on  the 
State  coast  can  have  power  so  cheap  or  so  much  of  it,  or  so  near  San  Francisco. 

South  Fork  Ditcu. — The  South  Fork  canal,  in  El  Dorado  county,  has  a 
main  tnmk  34  miles  long,  and  carries  600  inches  of  water,  which  is  txiken  from 
the  south  fork  of  the  American  river  to  supply  Placerville  and  vicinity.  The 
original  cost  was  $500,000,  and  the  present  value  is  about  one-tenth  of  that  sum. 
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9l\  length  of  the  main  flume,  laterals,  and  lji"anches  is  142 J  miles:  The 
)f  tlie  ditch  from  the  dam  on  the  south  fork  of  the  American  river  to  the 
r  near  Placon illp  is  24  miles ;  from  tlie  resen-oir  to  Coon  Hollow,  nine 
ee-fuurth  miles,  and  from  lIangto\ni  Creek  to  Buckeye  Fhit  li2  miles, 
vert y  I'oint  Ijqiuch  is  four  and  one-eit^hth  nules  long ;  the  Indian  HiU 
four  and  a  hall';  the  Clay  Hill  hranch,  two;  the  Shober  Hill  branch, 
le  Hangtown  Hill  branch,  one  and  (mc-eighth;  the  Texas  Hill '])raucli, 
I  a  half.  The  Gold  Hill  canal  is  10  miles  long;  its  branches  and  later- 
: ;  Th<.»  AVebcr  caual,  ]:>:[  ;  the  Iowa  canal,  21,  and  the  Red  Hill  branch, 
I  a  hair.  The  »Soutli  Fork  ditch  has  three  resei^voirs :  the  Silver  lake,- 
Kilds  170,000,000  <Mil)ic  fcQt ;  the  Kcd  lake,  which  holds  115,000,000; 
-  AVillow  valley,  which  holds  50,000,000  cubic  feet.  The  Gold  Hill 
18  very  muddy  water,  and  sells  for  an  inchMhe  water  which  runs  through 
?e  two  iuirhes  high  and  an  inch  wide  under  a  four-inch  pressure.  Tho 
;\>rk  canal  sells  for  an  inch  the  amount  that  escapes  from  a  hole  an  inch 
under  six  inches  of  ])ressure.  The  charge  for  water  is  25  cents  i)er  inch 
ing  purj)oses  at  all  seasons.  Water  for  imgation  has  been  supplied  in 
ises  for  $7  per  acre*  of  vineyard  in  its  second  year,  whc^i  the  vines  need 
nee  or  twice  a  week.  I'he  grade  of  the  South  Fork  flume  is  four  and  a 
?t  to  the  mile.  In  one  jdace  iron  pipe  is  used  to  cany  50  inches  of  water 
I  depression  1,000  feet  long  and  190  feet  deep.  The  pipe  has  a  diameter 
lelies,  and  the  head  of  the  inverted  siphon  is  20  feat  higher  than  the  foot, 
n  is  about  a  sixteenth  of  an  inch  thick.  The  proprietor,  Mr.  T.  B.  Hunt, 
es  th(?  intention  of  constructing  a  ditch  to  supersede  the  present  flume,  to 
liles  longer,  to  have  a  grade  of  10  or  13  inches  per  mile,  to  carry  not 
ji  5,000  inches  of  water,  and  to  supply  many  places  above  tho  level  of 
lent  flume. 

•T  Ckeek  Ditch. — The  Pilot  Creek  ditch  takes  its  water  from  Pilot, 
silver,  and  lioelc  creeks,  and  supplies  Georgetown,  Volcanoville,  liottlo 
airplay,  Kelsey,  .Tolmtown,  Spanish  Dry  Diggings,  Spanish  Flat,  Green- 
.'ilot  Hill,  and  Wild  (Joose.  The  main  ditch  is  GO  miles  lonir*  and  cost 
)(),  and  there  are  G5  miles  <»f  branches  which  cot;t  8320,000,  making  the 
.St  Sr^OO.OOO;  and  the  present  miu'ket  value  is  818,000.  The  ditch  is 
red  one  uf  the  best  in  the  State,  on  account  of  the  small  jn'opoition  of 
md  the  solltlity  of  the  banks,  which  are  sehhnn  broken.  I'he  largest 
t*  llinne  is  300  feet  l(;ng  and  Do  feet  high.  The  capacity  of  the  ditch  is 
lichee,  but  it  is  seldom  full.  It  carries  1,000  inches  about  nine  months- 
'ear,  and  300  inches  at  the  close  of  the  drv  season  for  three  months.  The 
of  the  main  ditch  terniin:ain<^  at  AVild  Goose  flat  is  GO  miles;  the  Bottle 
aneli,  10  niihfs;  the  \'olcanoville  branch,  5  nules;  tho  Kclsey's  branch, 
es;  the  Fairplay  braneji,  7  miles;  ihc  Sj>anish  Dry  Diggings  branch, 
nih's;  tlie  liock  creek  feeder,  7  miles;  the  Kock  Canon  feeder,  ihrw 
md  the  Kl  Dorado  ditch  20  miles.     The  i)rice  for  water  is  12jV  cents  per 

fiiGAN  Flat  DiTrn. — The  ^lichicran  Flat  miners'  ditch,  on  tho  north 
tlxe  snnth  fork  of  the  American  river,  was  commenced  in  1858  and  com- 
in  ISGO,  at  a  cost  of  805,000.  It  is  now  assessed  at  83,000,  but  since 
y,  1SG5,  the  expenses  have  been  greater  than  the  receipts  by  83,019. 
July,  ISG-i,  till  January,  lsU5,  the  net  in'oiit  was  813,073.  Much  of  the 
vas  washfMl  away  last  winter.  I'lie  water  is  sold  at  20  cents  per  inch  for 
rs  lo  j)lacer  uiiners;  at  20  cents  per  inch  to  (piartz  miners  for  24  houre; 
farmers  at  810  per  acre  for  the  season,  on  an  average.  I'he  amount 
d  in  a  year  for  irrigation  water  is  81,200. 

OMA  Ditch i:s. — Two  companies  supply  Coloma  on  the  south  side  of  tho 
ork  of  the  American  river,  with  ditches  which  cam'  about  500  inches  of 
md  arc  13  miles  long.     They  supply  Coloma  and  Uniontowu,  charge  the 
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same  rates  as  tho  Michigan  Flat  miners'  ditcli,  and  sell  about  pno-tliird  of  their 
water  for  irrigation. 

Bear  River  Ditch. — The  Bear  river  and  Auburn  Water  and  Mining  Com 
pi^ny  has  75  miles  of  main  trunk  and  250  miles  of  branches,  constructed  at  a 
cost  of  $1,000,000,  and  now  assessed  at  $25,000.  In  1863  tho  receipts  were 
$90,000 ;  in  1S64,  $75,000 ;  in  1865,  $55,000 ;  and  in  1866,  $40,000.  The 
ditcli  takes  its  .water  from  Bear  river,  and  supplies  Auburn,  Illinoistown,  Now 
Castle,  Pine  Grove,  Virginiatown,  Clover  Valley,  Antelope  Ra^^ne,  Secret  Ravine, 
Miners'  Ravine,  Mississippi  Bar,  Rattlesnake  Bar,  Horseshoe  Bar,  Dot  en's  Bar, 
•Rose  Flat,  Millertown,  Doty's  Ravine,  Doty's  Flat,  and  Wliiskcy  Diggings — in 
fact,  tho  whole  country  between  the  American  river  and  Bear  river,  extending  25 
miles  from  north  to  south,  and  as  many  more  from  east  to  west.  It  is  estimated 
that  $50,000,000  have  been  washed  oat  by  means  of  the  water  of  this  ditch,  and 
could  not  have  been  obtained  without  it.  The  Bear  River  ditch  carries  3,000 
inches  when  full,  and  the  Gold  Hill  ditch  1,500 ;  but  in  September  tho  two  do 
not  carry  more  than  2,000  inches.  The  Bear  River  ditch  had  13  miles  of  flume 
on  the  hue  when  first  made,  but  since  then  ditch  has  been  substituted  for  all  save 
half  a  mile.  In  one  place  there  was  a  flume  139  feet  high  and  900  feet  long, 
erected  at  a  cost  of  $22^000,  and  ditch  has  been  substituted  for  it.  This  com- 
pany has  been  notable  for  its  litigation,  in  which  it  has  expended  8250,000,  and 
Bome  of  the  judgments  rendered  against  it  have  .been  notorious  for  their  injustice. 

Michigan  Bluff  Ditch. — Tho  El  Dorado  Water  Company  obtmfis  its  water 
fi:om  El  Dorado  canon,  and  supplies  Michigan  Bluff  and  vicinity.  The  main 
ditch  is  20  miles  long,  and  the  total  length  of  ditch  and  branches  35  miles.  Tlio 
amount  of  w^ater  caiTied  is  400  inches  during  the  rainy  season,  but  the  ditch  is 
dry  after  the  middle  of  July.  The  ditch  was  commenced  in  1853  and  finished 
in  1855,  at  a  cost  of  $100,000.  It  is  now  assessed  at  $8,000.  In  tho  spring 
the  demand  for  the  water  is  not  equal  to  the  supply.  The  price  is  15  cents  per 
inch,  delivered  under  a  six-inch  pressure. 

Dutch  Flat  Ditch. — Tho  Dutch  Flat  Ditch  Water  Company^s  ditch  has 
a  capacity  of  3,000  inches,  takes  its  water  from  the  north  fork  of  the  American 
river  and  from  Little  Bear  river,  and  supplies  Dutch  Flat,  Gold  Run,  Nary  Red, 
and  Lost  Camp,  and  formerly  it  supplied  Blue  Bluff.  The  length  of  the  ditch 
and  branches  is  60  miles,  the  original  cost  $100,000,  and  tho  present  assessed 
value  $40;000.  For  three  months  4,000  inches  ai'O  sold  per  dfiy;  but  for  ihe 
last  four  months  of  the  div  season  the  amount  is  not  more  than  400  inches.  The 
water  is  sold  under  six  incl;c:s  of  pressure,  at  12.J  cents  per  inch.  The  Central 
Pacific  railroad  runs  for  portion  of  its  route  very  near  the  ditch,  and  has  done 
very  serious  damage  to  it.  The  direct  loss  so  far  has  been  not  less  than  SGO,000. 
The  railroad  has  become  owner  of  the  ditch  itself,  where  it  crosses  tho  sections 
belonging  to  the  road;  but  has  not  charged  the  water  company  anything  for  the 
privilege  of  using  the  land.  But  in  consequence  of  the  near  proximity  of  the 
railroad  cutting  and  embankment  tho  ditch  was  ruined  for  about  a  mile  and  a 
half,  and  it  was  necessary  to  erect  3,000  feet  of  flume,  and  to  lay  down  3,500  feet 
of  31-inch  iron  pipe,  and  837  feet  of  32-inch  pipe.  The  ditch  began  to  supply 
water  in  1851. 

South  Yuba  Ditch. — Tho  South  Yuba  Canal  Company  takes  water  from 
the  South  Yuba,  Deer  creek.  Rock  creek,  ^leadow  lake,  and* other  lakes  in  the 
neighborhood  of  I^Ieadow  lake,  and  supplies  Nevada,  Chalk  Bluff,  You  Bet, 
Omega,  Alpha,  Blue  Tent,  Quaker  Hill,  Scotch  Flat,  and  Grass  Valley,  in 
Nevada  county,  and  Dutch  Flat  and  Gold  Run,  in  Placer  county.  The  company 
owns  several  ditches,  which  measure  in  all  275  miles  in  length,  and  cost 
$1,000,000.  Bean's  History  and  Directory  of  Nevada  County  says  r  "  In  12 
yetu^  the  expense  account  of  tho  company  reaches  $1,130,000,  and  its  receipts 
$1,400,000.''  A  dam  42  feet  hiffh  and  1,150  feet  long  was  built  across  the  outlet 
of  Meadow  lake,  which  when  full  is  a  mile  and  a  quarter  long  and  half  a  mile  wide. 
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rhere  'w  a  tunnel  3,800  feet  long,  cut  at  a  cost  of  $112,000  tlirougb  a  divide  bc- 
;  ween  the  South  Yuba  and  Deer  creek.   The  company  control  about  1 2,000  inches. 

The  South  Yuba  ditch,  in  Placer  county,  is  26  miles  long,  beginning  at  the 
lower  end  of  Bear  valley,  and  supplying  Grold  Run,  India  Hill,  Canon  creek, 
ind  Nan'  Red.  The  ditch  was  completed  in  1865,  and  it  mns  2,500  inches, 
rhere  is  usually  demand  for  all  the  water.  The  assessed  value  is  820,000.  The 
▼rade  of  tlie  ditch  is  13  feet  to  the  mile.  The  largest  flume  is  48  feet  high,  and 
iOO  feet  long.  The  head  of  the  ditch  is  so  elevated  that  the  water  is  sometin^es 
full  of  snow,  and  is  unfit  for  hydraulic  washing  or  for  any  other  kind  of  mining. 
The  cost  of  the  ditch  was  $108,000. 

Truckee  Ditch. — The  Tnickeo  ditch,  to  supply  IMinnesota  and  other  points 
n  the  \icinity  on  the  Blue  lead,  near  the  soutl^em  line  of  Sierra  county,  was 
jonstnicted  in  1858,  and  was  abandoned  and  went  to  niin  in  1865.  *  It  is 
5aid  the  cost  of  the  ditch  was  $1,000,000.  As  the  diggings  grew  poor,  the  ditch 
reascd  to  pay  for  the  exj)enso  of  repairs.  There  were  13  miles  of  flume,  eight 
"ect  wide  and  four  feet  deep,  hung  on  the  side  of  a  steep  cafion.  An  artificial 
ake  was  made  for  a  reservoir.     The  capacity  of  the  ditch  was  3,000  inches. 

Sears\s  Ditch. — Sears's  Union  Ditch  is,  with  its  branches,  18  miles  long, 
ind  supplies  Ilowland  Flat,  Pine  Grove,  Potosi,  St.  Louis,  and  Cedar  Grove.  It 
arries  2,000  inches  for  four  months  in  the  wet  season,  and  about  200  inches  in 
X'tober.  There  are  two  miles  of  fluming.  An  extension  of  the  ditches  lias  been 
'4>mmenced,  to  be  20  miles  h)ng,  and  to  cost  $50,000.  The  charge  is  30  cents 
>er  inch  for  24  hours  for  piping  companies,  and  50  cents  for  drifting  companies. 
The  water  is  sold  uiider  a  pressure  of  10  inches,  measured  from  the  middle  of 
he  orifice.  There  is  a  demand  for  all  the  water,  except  in  the  spring.  The 
extension  is  to  supply  Scales's  Diggings  and  Poverty  Hill.  At  the  latter  point 
he  company  is  also  cutting  a  bed  rock  tunnel  six  feet  high,  six  feet  wide,  and 
)00  feet  long  to  drain  a  basin  nearly  a  mile  square  of  rich  ground.  The  tunnel 
s  to  1)0  finished  next  year. 

Nevada  ReservoiPw  Ditch. — The  Nevada  Reservoir  Ditch  Company  takes 
L.OOO  inches  of  water  from  Wolf  creek,  and  supplies  Sucker  Flat  and  Mooney 
b'lat.  The  main  ditch  is  28  miles  loug,  and  in  that  distance  there  are  not  more 
lian  GOO  feet  of  flume,  the  highest  I'J  feet.  The  ditch  was  commenced  in  1857, 
md  finished  in  18C0,  at  a  cost  of  $1 16,000.  The  com])any  does  not  sell  any  water, 
hit  uses  it  all  on  Sucker  Flat,  in  its  own  claims.  There  has  been  no  washing 
it  M*Kjnev  Flat  for  two  vears. 

KxcELsiOR  Ditch. — The  Excelsior  Canal  Company  owns  the  Excelsior,  the 
Bovyer,  the  Tunnel,  and  the  Onsley  Bar  ditches.  The  first  named  takes  1,500 
nch(?s  from  the  South  Yuba.  It  was  connnence.d  in  1854,  an<l  finished  in  1858. 
riie  sui>ply  is  constant,  and  the  length  is  28  miles.  The  Bovver  is  20  miles 
onir?  and  takes  2,000  inches  from  Deer  creek,  opposite  Rough  and  Ready;  but 
he  su])i)ly  fails  in  the  summer.  The  work  was  connnenced  in  1858,  and  finished 
n  lS5f).  The  Tunnel  ditch,  commenced  in  1851,  and  finished  in  1852,  is  20 
niles  loner,  and  takes  1,000  inches  from  Deer  creek.  It  fails  in  the  smnmer. 
The  Onsley  Bar  ditcli  is  10  miles  long,  and  starts  at  Smartsville,  where  it  is  fed 
,vith  SOO  inches  of  fresh  water  from  other  ditches.  It  was  commenced  in  1852, 
md  finisheil  in  185:}.  On  the  Excelsior  ditch  there  are  five  miles  of  low  flume, 
ind  half  a  mih)  of  lO-incIi  iron  pipe,  a  mile  of  20-inGli  pipe,  and  half  a  mile  of 
J«*5-inch  pipe.  The  40-incli  jiipe  crosses  a  depression  150  feet  deep,  and  with  a 
lead  uf  32  feet,  carries  2,500  inches  of  water.  The  original  cost  of  the  four 
lit^-he<  was  SI, 000,000.  The  water  is  discharged  imdor  10  inches  of  pressure, 
neasiired  from  the  centre  of  the  onfice.  The  price  is  20  cents  per  inch  for  less 
ban  100  inches;  15  cents  per  inch  for  more,  and  for  irrigation  there  is  no  fixed 
u'ice;  but  a  field  of  10  or  15  acres  pays  S50  for  a  seascm.  The  amount  of  water 
s  alK>ut  5,000  inches  for  eight  months,  3,500  for  two  months,  and  2,500  for  the 
iist  two  months  before  the  rains  come. 
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FoBBESTOWN  DiTCH. — ^The  South  Feather  Water  Company  gets  water  from  the 
south  fork  of  Feather  river,  and  supplies  Forbestown,  Brownsville,  Hansonville, 
Evansville,  Wyandotte,  Bangor,  and  Brown's  valley,  and,  in  fact,  the  entire  divide 
between  the  South  Feather  and  the  North  Yuba.  The  main  ditch  is  30  miles  long, 
and  the  branches  30  q^iles  more.  The  work  was  commenced  in  1855,  and  finished 
in  1857.  There  is  one  mile  of  flume  on  the  main  ditch.  The  highest  part  is 
60  feet  high,  but  very  little  of  that.  Tlie  original  cost  of  the  ditch  was  $300,000, 
and  its  present  assessed  value  is  $25,000.  The  ordinary  charge  per  inch  for  24 
hours  is  30  cents,  and  for  12  hours  20  cents;  but  there  are  places  where  the  water, 
after  being  sold,  can  be  picked  up  and  sold  again,  and  there  the  price  is  10  cents 
for  12  hom-s.  It  is  probable  that  a  branch  will  be  constructed  to  Indiana' Ranch 
and  Oregon  Hill,  at  which  latter  place  there  is  a  large  body  of  rich  ground. 

Oroville  DiTcn. — ^l^he  Oroville  ditch  has  a  main  tnink  22  miles  long,  and 
was  finished  in  1856.  The  original  cost  was  $250,000,  and  the  present  assessed 
value  is  820,000.  The  capacity  is  800  inches,  and  the  supply  exceeds  the  demknd. 
The  price  is  50  cents  per  inch  for  drift  claims,  10  cents  for  hydraulic  and  sluice 
claims,  and  81  25  per  acre  per  week  for  irrigation. 

Table  of  Canals  akd  Water  Ditches. — The  following  complete  table 
of  all  the  canals  and  water  ditches  for  mining  purposes  in  the  State  is  taken  from 
Langley's  Pacific  Coast  Directory,  a  valuable  work  published  biennially  in  San 
Francisco.  As  many  of  these  properties  have  been  consolidated  or  changed  hands 
since  the  table  was  prepared,  the  names  of  the  owners  are  omitted.  Mr.  Langley 
says : 

Thero  are  5,328  miles  of  artificial  water  coar9CR,  for  minine  purposes,  censtmcte<1  in  this 
State,  at  a  cost  of  $15,575,400.  In  addition  to  the  length  Core  stated,  there  are  numerous 
■absidiary  branches,  tlio  afrgregatc  length  of  which  is  estimated  at  over  800  miles,  and  seye- 
nX  hundred  miles  of  new  ditches  in  the  course  of  construction. 

In  addition  to  those  enumerated  above,  there  arc  numeroos  enterprises  organized  to  furnish 
water  for  municipal  and  agricultural  purposes.  Twenty-seven  cities  and  towns  in  the  inte- 
rior arc  thus  supplied,  and  the  capital  employed  amounts  to  several  millions  of  dollars.  The 
Spring  Valley  Water  Works,  of  San  Francisco,  is  an  extensive  and  costly  undertaking,  with 
a  capital  of  $G,0(X),000.  The  county  of  Los  Angeles  has  nearly  300  miles  of  ditches,  and 
extensive  works  for  the  sup])ly  of  water  have  been  completed  in  San  Bernardino,  Yolo,  and 
several  other  agricultural  counties  of  the  State. 

Table  of  canals  and  water  ditches  for  mining  purposes  in  the  State,  with  the  loca- 
tion, source  qf  water,  length,  cost,  dx,,  of  each. 


Name  of  ditch. 


AMADOR  COUNTY. 


Amador 

Amador  Co.  Canal . . . 

Boyle 

Buckeye 

Buena  Vista 

Bntte  Canal 

Cosumnes  Water  Co, 

Dry  Creek 

Indian  Gulch 

ludian  Gulch 

Kcllum  Ditches  (3).. 

Lancha  Plana 

Lorces 

He(.'ks 

Mile  Gulch 

Open  Cut  Flume 

Pardees  

Furinton^s 


Source  of  water. 


Sutter  creek 

Mokelumno  river,  north  fork . 


Sutter  creek,  north  fork 

Sutter  creek,  north  fork 

Mokelumne  river,  north  fork 
Cosumnes  river,  south  fork  .. 

Dry  creek , 

Jackson  creek,  middle  fork  .. 

Ilancheria  creek 

Jackson  creek ,  middle  fork . . , 
Jacksou  creek,  middle  fork. . . 
Rancheria  creek,  south  fork . , 

Jackson  creek,  south  fork 

Rancheria  creek 

Sutter  creek 

Jackson  creek, south  fork  ... 
Sutter  creek, middle  fork..,. 


a    . 

—  u= 

—  S 

a-2 


Cost. 


13 
6G 


5 
15 
50 
22 

4 
10 

3 

22 

30 

5 
o 


i 


4 


25 


$20,000 

40(,>,000 

3,5<K) 

3,000 

JH,0U0 
125,  (K)0 

40,000 
l»,  OOJ) 

10,000 
2,01)0 

22.000 

30,000 
2, 000 
1,500 
2,000 

90.000 


15,000 
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Tabk  qfcatuds  and  water  ditches,  dx. — Gontinaed. 


Name  of  ditch. 


•  AMADOR  COUNTY— Continuod. 


Pbelps  &  Co 

Pigeon  Creek 

Poiosi 

Proctor,  Walker  &  Co.*a  ., 

ReichUng  &  Alt  (2) , 

Richtmyer , 

Rich  d:,  Co. 's 

RiUer 

Salter  Creek  and  Volcano. 
Volcano 


Source  of  water. 


BUTTE  COUNTY. 


Abbott  &  Co  .. 

Bmte  Creek 

Cherokee  Co... 

Dewejs 

Forbestown 

Hatchings 

JLiUle  Butte 

Oregon  Gulch.. 
Bock  Creek.... 
Spring  Valley.. 
Table  Mountain 
WilliaBia 


Dry  creok 

Coeumnes  river,  south  fork... 

Dry  creek 

Jackson  creek 

Sutter  creek,  south  fork 

Dry  creek 

Big  Bar  canon 

Cosumnes  river 

Sutter  creek. 

Mokelumno  river,  tributaries. 


Butte  creek 

Table  mountain 

Feather  river,  west  branch 
South  Feather  river 


Butte  creek.. 
Oregon  gulch 
Rock  creek  . . 
Spring  valley 


Ta 


able  mountain. 


CALAVERAS    COUNTY. 

Calaveras  County  Ditch  Co 

Canipo  Scco  &  Mok.  Hill  Canal  Co. 

Clark  &  Co.'s 

Conrad's 

Fisher's 

Fisher's 

Harris 

Kadi.'ih 

Old  Gulch 

Piilsbury's 

Pope 

San  Antonio 

Table  Mountain 

Union 

Union  Water  Co 


DEL  NORTE  COUNTY. 


Bunker  Hill 

Cox  &  Frazier 

Cnrley  Jack 

Grider's 

Indepi.'ndence 

Indian  Flat 

Lone  Pine 

McLaughlin 

Moore'H 

Patrick's 

Quartz  Gulch 

Stevens  W.  M.  &  M.  Co. 


Stanislaus  river 

Mokclumne  river , 

Mokelumno,  south  fork 

Mokelumnc,  forks 

Mokclumnc,  middle  fork 

Mokclumne,  north  fork 

Mokelumue,  middle  fork 

Mokelumne,  middle  fork 

O'Niel's  creek 

Lincoln  Fork,  Mokelumne  river. 

Willow  creek 

San  Antonio  creek 

San  Antonio  creek 

Murrnv  creek 

Stanislaus,  north  fork 


WingatcBar |  Oak  Flat  creek 


Independence  creek 

Myor's  creek 

Grider  creek 

Grider  creek 

Independence  creek 

Myer's  creek , 

Indian  creek 

Kuxton's  creek 

Buzzard  Hill  creek 

Buzzard  Hill  creek 

Quartz  gulch 

Coon  creek  and  Craig's  creek . 


6 
7 
5 

14 
8 

15 
5 

25 
7 

43 


14 
10 

10 

11 


2 
14 
3 
3 
4 
4 
2 


Cost. 


$6,000 

8.000 

2;5(»0 

16,000 

10,000 

10,000 

4,000 

150,000 

18,000 

140,000 


700 

10,000 

5,000 

20,000 


1,000 
8,000 
3,000 
1,200 
4,000 
6,000 
2,000 


3G 

150, 000 

3(> 

25 

8(\  000 

8 

20,000 

15 

15,000 

20 

20, 000 

7 

10,000 

12 

11,000 

10 

15,000 

12 

10,000 

7 

8, 0(»0 

15 

15,000 

28 

40, 000 

10 

10,000 

50 

350,000 

4i 

18,000 

2 

1,000 

3 

3, 000 

2 

1,500 

1 

4,000 

3 

3,500 

4 

8,000 

2 

800 

2 

1,000 

2 

2,000 

H 

400 

7 

15,000 

1 

2,0u0 

202 


BESOUBCES  OF  STATES  AND  TEBBITORIES 


Tdbk  qf  canals  and  water  ditcJies,  dtc, — Gontinued. 


Name  of  ditch. 


EL  DOUADO  COUNTY. 


Brownsville 

Cataract 

Cla^HiU 

Eagle 

£1  Dorado  <&  Tannel  Hill.... 

Eareka  Canal  Co 

Foster 

Gold  Hill 

Granite  Creek 

Iowa 

Italian 

Jones*8  Hill 

Michigan  Bar 

Montezuma 

Parker 

Pilot  Creek 

Muir8(3) 

Bock  Creek  &  Michigan  Flat. 

Bossington 

Boosh  &  Bimpns 

Shanghae 

Shober  

South  Fork  Canal 

Texas 

Webber .* 


INYO  COUNTY. 


San  Carlos. 


KI.AMATH  COUNTY. 

Camp  Creek 

Cecilville 

Nordhcimer  Creek 

Petersburg 

Sawyer*8  Bar 

Sundi^  other  ditches 


LASSEN  COUNTY. 


Adams 

Adams  &  Batchelder 

Emerson 

Susanville 


MARIPOSA  COUNTY. 


Mortons 

Snow  Creek . 


MONO  COUNTY. 


Mono 


NEVABA  COUNTY. 


Bnckman  &  Cnrrans. 

E.Williams 

Empire  Co.*s...... , 


Source  of  water. 


Cosumnes  river,  south  fork 

CoBumnes  river,  south  fork 

Hangtown  creek 

Cosumnes  river 

American  river,  sofith  fork 

Cosumnes  river,  north  fork 

Hangtown  creek 

Hangtown  creek 

American  river,  south  fork 

Iowa  and  Brush  canons 

Chunk  canon 

Otter  creek 

Cosumnes  .river,  middle  fork 

Hanfftown  creek ..'. 

Webber  creek 

Pilot  and  Bock  creek 

Hangtown  creek 

Am.  river  S.  F.,  and  Bock  creek. 
'V^(^ebbe^  creek  and  Chunk  canon  . 

Canon  creek 

Cosumnes  river,  middle  fork 

Big  canon 

American  river,  south  fork 

Hangtown  creek 

Chunk  canon 


Owen's  river. 


Camp  creek 

Salmon  river, east  fork.. 

Nordhoimer's  creek 

Sal mqntiver,  south  fork. 
Salmon  river,  north  fork. 


Susan  river.. 
Susan  river . . 
Willow  creek . 
Piute  creek .. 


Maxweirs  creek. 
Snow  creek..... 


Virginia  creek. 


Steep  Hollow  creek. 

do 

Shady  creek , 


8 

6 

2 

♦8 

10 

450 

2 

12 

3 

21 

3 

15 

20 

10 

10 

150 

13 


10 

10 

16 

5 

11 


15 


1 

7i 
2 
5 
3 
73 


5 
4 

8 

u 


15 

10 


20 


13 
16 
13 


Cost. 


(15,000 

10,000 

500 

500 

15,000 

500,000 

1,200 

12,000 

9,000 

20,000 

3,000 

10,000 

60,000 

6,()00 

30,000 

380,000 

4,000 

150,000 

30,000 

6,060 

12,000 

5,000 

300, 0(H) 

300 

16,000 


30,000 


2,000 
7,500 
2,600 
7,000 
5,000 


7,000 

5,000 

12,000 

2,000 


10,000 
800 


75,000 


20,000 
40,000 
50,000 
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To&b  ^  ontdb  and  umfer  dUches,  dtc. — Gontinood. 


ADA  COCXTY— CoutiDOed. 


1  Water  tfo 

^aHiU 

t  A.  Jftcob's 

Tabk  Canal  Co. . 


PLACER  COLUTT. 

an  Biver  W.  &M,  Co., 

I  St  Beai  Biver 

&TLuniaa 

Valley 

Flat  Water  Co 


I  Water  Co.. 


Middle  and  South  Yuba  riven 

SoQtb  Yuba  and  Deer  creek. . 

Bear  river 

,   Shad7  creek 

Sleep  Hollow  creek 

Greenbotu  creek 

SonihYnba  river 

,    Grecnhdm  ^Teek 

..do 


YolcaDo  canoD 

American  rivei 

Li  tile  Bear  li 

El  Dorado  caiii 


lodia 


north  fork,  and 


Vulley 

Yankee  Jim. . 


rlTailcaiion 

Shirt  Tail  CAOOD,  south  fork.. 

Deep  cnfion 

Shirt  Tail  canon 

Secret  canon . 

South  Ynba  river 

Volcuno  cniion     

Shirt  Tail  i»Bon 


(30,^00 
40,000 
40,000 


100,000 
110,000 

5,000 
50,000 
15,000 
10,000 
10,000 
10,000 
10,000 

4,000 
23,000 

0,000 
35,000 
15,000 
25,000 


-  Itiver  and  Warren  Hill.  - 


>nd  Hill.... 
iU  &  Tajlor 
1  Banch.... 

Golden . 

-Mileltor 

Do 

Do 


.    Barton  ^Ich 

South  tWber  river 

do 

Mead  Valley  creek 

Butte  creek 

Slnlecre^k        

Cbipp'n  creek    

Mdaqnitfi  cteek 

SilVCTlake  

Nelson  CTfek  ... . 

.    Feather  river,  foutb  fork-  . 

Silver  lake 

Onion  Valtcy  creek 

'"II  creek 

Spanisb  creek 

Spring  Garilon  creek 

Bush  creek • . 

..do 


20.000 
&,000 
6,000 
2,000 
3,000 
4,000 
30,000 
30,000 
10,000 
SS,000 
12,000 
15,000 
15,000 
4,000 
8,000 
1,500 


204 


BESOURCES  OF  STATES  AND  TERBITOBIES 


Table  qf  canals  and  toater  ditches,  dtc. — Gontinned. 


Name  of  ditch. 


SACRAMENTO   COUNTY. 

American  River  W.  &  M. Co.... 

Deer  Creek  W.  &  M.  Co 

NatomaW.  &  M.  Co 

Sacramento  &  Amador  Canal  Co. 

SHAfiTA  COUNTY. 


Arbuckle 

Bald  Hill 

Cedar  Flat.... 
Clear  Creek... 
Cottonwood... 

Davis 

Do 

Eagle 

Know  Mucket. 

Prairie 

QnarU  Hill... 
Sacramento... 
Spring  Creek. 
Toflon 


SIERRA  COUNTY. 


American....' 

Amott 

ConncilHill 

Cox  Bar 

Depot 

Feather  River 

Uddle  Creek 

Fiak 

Goodyear's  Bar 

Grass  Flat 

Green  &  Purdy 

GrizalyHiU 

HosiW. 

Humbufi^ 

Indian  Hill 

Irish 

Jim  Crow 

Kanaka 

Kimball 

Sock  Creek 

Said  &,  Reese 

Sailor 

Sayer*s  Union  (4) 

Slate  Creek  &.  Qibsonvillo. 

Snow  Creek 

Trackee 

Wankegan 


SISKIYOU  COUNTY. 


Altona,  Mngginsville. 

Altona,  Oro  Fine 

Barker,  Oro  Fine 

Barkhouse 

Brown 


Source  of  water. 


American  riyer. 
Cosamnes  river. 
American  river. 
Cosnmnes  river. 


Cottonwood,  middle  fork. 

Cottonwood  creek 

Whiskey  creek , 

Clear  creek 

Cottonwood  creek 

Clear  creek 

do 

Eagle 

Clear  creek * 

Cottonwood,  north  foj^ . . . 

Chum  creek 

Sacramento  creek 

Spring  creek 

Clear  creek 


Watson Jerusalem 


Little  Grizzly  creek 

Fiddle  creek 

Rock  creek 

Yuba  river 

Indian  creek ..' 

Feather  river,  south  branch. 

Fiddle  creek 

Goodyear*B  creek 

Yuba  river 

Grass  flat 

Little  Grizzly  canon 

Cherokee  creek 

Cannon  creek 

Humbug  canon 

do 

Yuba  river. 

Jim  Crow  canon... •...^.... 

Ladies*  canon 

Bunker  Hill 

Rock  creek 

Sardine  lake 

Shower  branch 

Slate  creek  add  tributaries.. 
Slate  creek,  west  branch.... 

Snow  creek 

Truckec lake 

Slate  creek,  west  branch . . . . 


Kidder's  creek. 

do 

do 

Barkhouse.... 
Kidder's  creek. 


3  bo 


30 

6 

16 

•  6 


12 
8 
3 

53 

18 
8 
2 

16 
4 

17 
8 

22 

10 
3 

17 


7 
7 
3 
1 

H 

2 
(I 

4 

2 

3 

4 

2 
11 

3 

3 

3 

8 

2 

6 

3 

7 

6 
15 

3 

4 


16 

15 

12 

5 

9 


Cost. 


$300,000 
133,000 
390,000 
125,000 


10,000 
15,000 

3,000 
140,000 
10,000 
12,000 
10,000 
10,000 

5,000 
15,000 

4,000 
25,000 
16,000 

4,000 
18,000 


50,000 

12,000 

4,000 

2,500 

3,000 

4,000 

1,500 

18,000 

5,000 

2,500 

13,000 

3,000 

50,000 

2,000 

6,000 

5,000 

12,000 

14,000 

40,000 

10,000 

34,000 

10,000 

150,000 

10,000 

9,000 


7,000 


3,000 
4,000 
4)000 
2,000 
3,500 
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TaUe  of  canals  and  water  diidies,  <0c. — Continued. 


Name  of  ditch. 


ou  COUNTY— Continiied. 


'8  Ranch. 

)od 

•fl 

^lats 


▼ill© 

8  Bar 

•y's  Creek, 
ville 

nil....... 

'alley 

r 


er 

iver  Canal. 

ley .... 

Hill 


TANISLAUS  COUNTY. 


ann  Co 

Ferry  &  Table  Mt. 
re 


1  Brow 

^uin 

TRINITY  COUNTY. 


I 

I^reek 

Creek  W. 


Co.'s. 


[Qlch. 


18 


8. 

'8. 


k.. 
's.. 
iJar. 


8 

iff 

Jreek 

Jar 

City 

City 

en 

» Gulch 

>rk 

ilk 

.t 

I  &  Co.  (3) 

Flat 

t 


le..., 

eek.. 

Flat 

a . 

eek.- 
ftat.. 


Source  of  water. 


Scott  rirer,  sonth  fork. 

Cottonwood  creek 

do 

Scott  river,  80iith  fork. 

Tamer  creek 

Greenhorn  creek 

McKinney  creek 

do 

Howard  creek 

Mill  creek 

Howard  creek 

Mill  creek 

Scott  river 

Shasta  river 

Klamath  river 

Lake  Whiting 


Six-jnile  bar 

Stanislaus  river.. 
Tuolomne  river... 
Littlejohn*8  creek. 
Stanislaus  river.. 


Indian  creek 

Guzner  pulch 

Canyon  creek 

Eastman  gulcl) 

Carrier  jnilch 

Soldier  creek 

Franklin  creek 

Canyon  creek,  east  fork 

MooDpy  crulch 

FiHst  I-ork 

East  Fork  of  north  fork 

Eiistman^B  gulch 

Maxwell's  creek 

Clrtar  gulch 

Grizzly  gulch .' 

McKinley  gulch 

llatcbct  creek 

Trinity  jiver,  north  fork 

Canyon  cre(*k 

Canyon  creek 

Dcadwood  creek 

Moouey's  gulch 

Trinity  river,  north  fork 

Logan  creek 

(xruss  Valley  creek 

Mooncy  and  Calvin  gulches. 

East  Weaver 

Gwln  gulch 

Conner's  creek 

Kush  CTe<*k 

Stuart's  Fork,  east  fork 

Rush  creek 

lirown's  creek 

Indian  creek 

Swift  creek 

French  creek 


8 
4 
5 
6 
3 
4 
5 
4 
7 
5 
20 
85 
4 
3 


10 
7 
7 
4 

15 


2 

2 

4 

J 

2 

2 

2 

5 

2 

5 

2 

3 

2 

3 

2 

2 

3 

3 

3 

3 

2 

2 

2 

2 

2 

5 

H 

1 

2 

li 

8 

5 

8 
2 
3 
8 


Cost 


1300 

10,500 

8,000 

800 

3,000 

4,000 

2,500 

3,000 

2,800 

2,500 

2,500 

4,000 

40,000 

300,000 

2,000 

2,500 


00,000 
25,000 
40,000 
5,000 
40,000 


3,500 
3,000 

12,000 
1,500 
2,000 
4,000 
4,000 
8,000 
3,000 
6,000 
3,000 
6,000 
2,000 
4,000 
2,000 
2,000 
5,000 
6,000 
5,000 

10,000 
2,500 
3,500 
2,000 
2,000 
2,000 
5,000 
1,500 
1,000 
6,000 
1,500 

10,000 
8,000 

10,000 
2,000 
4,000 

10.000 
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Table  qf  canals  and  water  ditches,  dtc, — Continued. 


Namo  of  ditch. 


TRixiTV  COUNTY— Continued. 


Trinity  Centre 

Turner  Bar  Co.'s.. 

Wares  (3) 

Weaver  Creek 

Weaver  Creek 

Weaverville  Basin. 


TULARB  COUNTY. 

Broder  &  Van  Gordan 

Brown's  Mill 

Campbell  &  Martins 

Davenport's 

Everton's 

Fisher's 

Jenning's 

Johnson's 

Long  Ditch 

Lowry,  Worthley  &  Co 

Owen's 

People's 

Reeervation 

Rice's 

Town  Ditch 

Townsend's 

Union  Vineyard  &  Farming  Co... 


TUOLUMNE  COUNTY. 

Big  Oak  Flat 

Hydraulic  Co 

Jaoiestown  &.  Chinese  Camp. 

Phoenix  Water  Co 

Sonora  and  Yorktown  D.  Co. , 
Tuolumne  County  Water  Co.. 


YUBA  COUNTY 


Birmingham 

Brown's 

Burnett's 

Camptonvillo 

Collyer 

Deavor's 

Dennidon's 

Dunn's i 

Excelsior  Canal  Co. 

Feather  River 

Little  Willow 

McQueen's 

Monroe  &  Cornell.. 

Mrock's 

Mullan's 

Never's 

New  York 

Nine  Horse 

Oregon  Creek 

Peacock  

Pine  Hill 

Sleighville 


Source  of  water. 


Swift  creek 

Redding's  creek. 

East  &  West  Weaver  creeks. 

Weaver  creek... 

Weaver  creek 

Weaver  creek 


Kawiah 

Packwood  creek . . . 

Tule  river 

Sand  creek 

Kawiah 

Sand  creek 

Mill  creek 

Deep  creek 

Kawiah 

Sand  creek 

Sand  creek 

Kawiah 

Tule  river 

Kawiah 

Brown's  Mill  ditch. 

Sand  creek 

Kawiah 


Tuolumne  river 

Tuolumne  river,  north  fork. 
Wood  creek 

Tuolumne  river,  north  fork. 
Tuolumne  river,  north  fork. 
Stanislaus  river,  south  fork.. 


Strawberry  creek . 
Oregon  creek.... 
Dry  creek 


Dry  crock 

Oregon  gulch. 


Spencer . . 
Turffroy's, 


Sleighville  gulch.. 

Deer  creek 

Feather  river 

Willow  creek 

Dry  creek 

New  York  ravine. 

Dry  creek 

Dry  creek 

Indian  creek 

Oregon  creek 

New  York  ravine. 

Oregon  creek 

Yuba  river '. 

Bear  river 

Sleighville  gulch . . 

Dry  creek 

Oregon  creek..... 

Indian  creek 

Dry  creek 


2 
4 
II 
2 
4 
8 


5 
3 
4 
2 
2 
3 
4 
7 
3 
2 
4 
10 
4 
5 
4 

u 

7 


40 
50 
7 
100 
10 
35 


150 


Cost. 


$2,000 
6,U00 

12,000 
3^,000 
6,000 

10,000 


1,000 
4,000 
1,500 
1,500 
3,000 

800 
1,000 
l,.50O 

800 

700 
1,000 
8,000 
2,000 
2,000 
2,000 

500 
1,500 


600,000 

300,000 

15,000 

•  300,000 

'"'550,060 


1,500 

500 

10,000 

3,000 

600 

900 

500 

1,500 

500,000 

10,000 

1,200 

8,000 

12,000 

GOO 

1,000 

2,000 

600 

500 

6,000 

1,000 

1,600 

2,000 

3,000 

10,000 

6,000 

8,000 
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SECTIOir    XX. 

THE  MISCELLANEOUS  MINERALS  OF  THE  PACIFIC  COAST. 

In  referring  to  the  nature,  extent,  and  development  of  the  miscellaneous  min- 
erals found  on  the  Pacific  coast,  exclusive  of  gold,  silver,  and  quicksilver,  the 
materials  are  so  abundant,  and  the  details  so  interesting,  as  to  render  it  dif- 
ficnlt  to  select  sucb  portions  as  will  convey  the  desired  information  witlrin  the 
limits  prescribed.  When  it  is  remembered  that  there  is  scarcely  a  metal  or  min- 
eral used  in  the  arts,  or  knowna  to  science,  but  is  represented  on  this  coast — ^gen- 
erally in  greater  proportion  than  in  any  other  countiy — it  will  be  perceived  that 
a  mere  list  of  their  names,  and  of  the  localities  in  which  they  are  found,  would 
occupy  more  space  than  would  be  desirable  in  an  official  document.  This  branch 
of  the  report  is,  therefore,  confined  to  a  few  facts  relating  to  the  best  known  and 
most  important  of  these  products.  The  details,  though  necessarily  incomplete,  con- 
tain sufficient  data  upon  which  to  base  an  opinion  of  the  extent  and  variety  of 
tbo  miscellaneous  mineral  resources  of  the  Pacific  slope. 

Copper. — ^This  branch  of  mining,  which  was  in  process  of  development  last 
year,  is  at  present  in  a  depressed  condition.  Various  circumstances,  briefly  referred 
to  hereafter,  have  caused  a  reduction  in  the  value  of  metallic  copper  in  the  mar- 
kets of  the  world.  The  depression  has  been  felt  more  severely  by  the  miners  on 
this  coast  than  by  those  of  any  other  part  of  the  Union,  because  copper  mining 
being  in  its  infancy  here,  was  struggling  to  secure  the  aid  of  capital  for  its  oxton- 
aon ;  an  object  the  attainment  of  which  is  hopeless  under  existing  circiunstances. 
Another  drawback  has  been  the  increased  cost  of  freight,  consequent  on  the 
demand  for  vessels  to  carry  wheat,  flour,  and  other  produce  to  the  ports  to  which 
it  has  been  usual  heretofore  to  ship  ores  and  metals.  This  increase  has  boon 
equal  to  a  reduction  of  $5  per  ton  in  the  value  of  the  ores ;  because  they  must  be 
bhipped  in  order  to  reach  smelters  and  consumers,  as  tlicre  arc  no  regular  pur- 
chasers here,  except  such  as  buy  for  export. 

Reference  to  some  of  tlie  causes  which  have  tlius  crippled  the  development 
of  this  source  of  wealth  afibrds  the  best  means  for  judging  whether  such  reduc- 
tion is  likely  to  be  permanent,  or  of  merely  tem])t)rary  duration.  India,  for  the 
past  quarter  of  a  centurj^,  has  absorbed  all  the  ingot  copper  sent  there  from  all 
parts  (»f  the  world.  !Many  of  the  wealthy  natives  in  the  distant  interior  of  that 
countiy  hoarded  these  ingots  as  treasure,  and  thev  passed  as  cuiTcncy  among 
them.  The  imjKjrtations  of  goUl  and  silver  since  the  discovery  of  these  metals 
in  Califomia  and  Australia,  together  with  the  extension  of  railroads  and  other 
features  of  Eiu'opean  civilization  in  Asia,  have  almost  entirely  abolished  this 
custom.  The  precious  metals  have  superseded  copper  in  the  business  of  its 
seiai- barbarous  j^eople.  This  change  has  not  only  caused  a  stoppage  in  the 
demand  for  copper  in  what  was  fonnerly  the  best  market  f(jr  its  disposal,  but 
thousjinds  of  tons,  the  accmnulations  of  years,  have  been  brought  out  from  hiding 
places  to  be  exchanged  for  the  precious  metals.  It  will  recpiire  years  to  absorb 
the  prc^'ut  supply  of  copper  in  India  by  the  manufacturci-s  of  that  countr\%  par- 
ticular! v  as  most  of  the  utensils  and  oniaments  made  of  that  metal  used  bv  the 
people  are  imported  from  Europe  or  the  United  States. 

The  increasing  su])ply  of  ores  from  Australia,  Cuba,  Chili,  Africa,  Europe,  and 
the  United  Slates,  before  the  revulsion  in  India  was  severely  felt,  had  already 
l»egun  to  exceed  the  demand ;  and,  of  coui-se,  this  excess  has  greatly  incTcased 

since,  giving  the  control  of  everA'  open  market  to  those  countries  where  it  can 

be  mined  and  melted  at  the  lowest  cost. 

The  increase  in  the  nund)er  of  vessels  built  of  iron  in  Europe,  and  the  decline 

in  ship-building  in  the  United  States,  have  curtailed  the  demand  for  sheathing, 

which  a  few  years  since  was  the  chief  use  to  which  copper  was  applied  in  this 

countr}-. 
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TMe  of  canals  and  water  ditches^  dtc. — Continued. 


Namo  of  ditch. 


TRINITY  COUNTY— Continued. 


Trinity  Centre 

Turner  Bar  Co/s.. 

Wares  (3) 

Weaver  Creek 

Weaver  Creek 

Weaverville  Basin. 


TULARB  COUNTY. 


Broder  &  Van  Gordan 

Brown's  Mill 

Campbell  &  Martins 

Davenport's 

Everton's 

Fisher's 

Jenning's 

Johnson's 

Long  Ditch 

Lowry,  Worthley  &  Co 

Owen's 

People's 

Reeervation 

Rice's 

Town  Ditch 

Townsend's 

Union  Vineyard  &  Farming  Co. 

TUOLUMNE  COUNTY. 


Big  Oak  Flat 

Hydraulic  Co 

Jamestown  &  Chinese  Camp. 
Phoenix  Water  Co 

Sonora  and  Yorktown  D.  Co. . 
Tuolumne  County  Water  Co., 


YUBA  COUNTY 


Birmingham 

Brown's 

Burnett's 

Camptonvillo 

Collyer 

Deaver's 

Denni^on's 

Dunn's <. 

Excelsior  Canal  Co. 

Feather  River 

Little  Willow 

McQueen's 

Monroe  &.  Cornell.. 

Mrock's 

Mullan's 

Never's 

New  York 

Nine  Horse 

Oregon  Creek 

Peacock 

Pine  Hill 

Sleigh  ville 


Source  of  water. 


Swift  creek 

Redding's  creek. 

East  &  West  Weaver  creeks. 

Weaver  creek..- 

Weaver  creek 

Weaver  creek 


Kawiah 

Packwood  creek. . . 

Tule  river 

Sand  creek 

Kawiah 

Sand  creek 

Mill  creek 

Deep  creek 

Kawiah 

Sand  creek 

Sand  creek 

Kawiah 

Tule  river 

Kawiah 

Brown's  Mill  ditch. 

Sand  creek 

Kawiah 


Tuolumne  river 

Tuolumne  river,  north  fork. 
Wood  creek 

Tuolumne  river,  north  fork. 
Tuolumne  river,  north  fork. 
Stanislaus  river,  south  fork.. 


Strawberry  creek . 
Oregon  creek.... 
Dry  creek 


Dry  creek 

Oregon  gulch. 


8pcnc€r 


Turffroy's Dry  creek 


Sleighville  gulch . . 

Deer  creek 

Feather  river 

Willow  creek 

Dry  creek 

New  York  ravine. 

Dry  creek 

Dry  creek 

Indian  creek 

Oregon  creek 

New  York  ravine. 

Oregon  creek 

Yuba  river \ 

Bear  river 

Sleighville  gulch . . 

Dry  creek 

Oregon  creek..... 
Indian  creek 


rr  a 


2 
4 
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2 
4 
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3 
4 
2 
2 
3 
4 
7 
3 
2 
4 
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4 
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1 
1 

3 

1 
1 


] 
8 
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SECTIOir    XI. 

THE  MISCELLANEOUS  MINERALS  OF  THE  PACIFIC  COAST. 

In  referring  to  the  nature,  extent^  and  development  of  the  miscellaneous  min- 
erals found  on  the  Pacific  coast,  exclusive  of  gold,  silver,  and  quicksilver,  the 
materials  are  so  abundant,  and  the  details  so  interesting,  as  to  render  it  dif- 
ficult to  select  such  portions  as  will  convey  the  desired  information  witlrin  tlio 
limits  prescrilKKl.  When  it  is  remembered  that  there  is  scarcely  a  metal  or  min- 
eral useil  in  the  arts,  or  known  to  science,  but  is  represented  on  this  coast — ^gen- 
erally in  greater  proportion  than  in  any  other  country — it  will  be  perceived  that 
a  mere  list  of  their  names,  and  of  the  localities  in  which  they  arc  found,  would 
occupy  more  space  than  would  be  desirable  in  an  ollicial  document.  This  branch 
of  the  report  is,  therefon?,  confined  to  a  few  facts  relating  to  the  best  known  and 
most  important  of  these  proilucts.  The  details,  though  necessarily  incomplete,  con- 
tain sufficient  data  upon  which  to  base  an  opinion  of  the  extent  and  variety  of 
the  miscellaneous  mineral  resources  of  the  Pacific  slope. 

Copper. — This  branch  of  mining,  which  was  iu  process  of  development  last 
year,  is  at  present  in  a  depressed  condition.  Variotis  circumstances,  briefly  referred 
to  hereafter,  have  caused  a  reduction  in  the  value  of  metallic  copper  in  the  mai- 
kets  of  the  world.  The  depression  has  been  felt  more  severely  by  the  miners  on 
this  coast  than  by  those  of  any  other  part  of  the  Union,  because  copper  mining 
being  in  its  infancy  here,  was  stniggling  to  secure  the  aid  of  capital  for  its  exten- 
sion ;  an  object  the  attainment  of  which  is  hopeless  under  existing  circiunstances. 
Another  drawback  has  been  the  increased  cost  of  freight,  consequent  on  the 
demand  for  vessels  to  carry  wheat,  flour,  and  other  produce  to  the  ports  to  which 
it  has  been  usiml  heretofore  to  ship  ores  and  metals.  This  increase  has  been 
equal  to  a  reduction  of  Bo  per  ton  iu  the  value  of  tlie  ores ;  because  they  must  be 
shipped  in  order  to  reach  snicjtcrs  and  consumers,  as  there  arc  no  regular  pur- 
chasers here,  except  such  as  buy  for  expoii. 

lU'ference  to  some  of  the  causes  which  have  thus  crippled  the  development 
of  this  soiu-ce  of  wealth  afiords  the  best  means  for  iudsrinu:  whether  such  reduc- 
tion  is  likely  to  be  pennaii(T*t,  (»r  of  merely  tem])orary  duratitm.  India,  lor  the 
past  quarter  of  a  century,  has  absorlx^d  all  the  ingot  (•<)p})er  sent  there  from  all 
j)arts  of  the  W(^rld.  ^lany  of  the  wealthy  natives  iu  the  distant  interior  of  that 
(••luntry  hoarded  these  ingots  as  treasure,  and  they  pass(?d  as  cunency  among 
tbeni.  The  imj)ortati<>ns  of  gold  and  silver  since  the  discovery  of  these  metals 
in  California  and  Australia,  together  with  the  extension  of  raih'oads  and  other 
features  iA'  European  civilization  in  Asia,  have  almost  entirely  abolished  this 
custom.  The  precious  metals  have  superseded  copper  in  the  business  of  its 
sciui-barbarous  people.  This  change  has  not  only  caused  a  stoppage  in  the 
demand  for  copper  in  what  was  formerly  the  best  market  for  its  disposal,  but 
thous:inds  of  tons,  the  aecunnilaticms  of  years,  have  been  brought  out  from  hiding 
places  to  be  exchanged  for  the  precious  metals.  It  will  require  years  to  absorb 
the  present  supply  of  (topper  in  India  by  the  manufaeturei*s  of  that  country,  par- 
ticularlv  as  ni(.>&t  of  the  utensils  and  onianicnts  made  of  that  metal  used  l>v  the 
people  arc  imported  from  Europe  or  the  United  States. 

The  increasing  sujjply  of  ores  from  Australia,  Cuba,  Chili,  Africa,  Europe, and 
tbc  United  States,  befon?  the  revulsicm  in  India  was  severely  felt,  had  already 
Ugun  to  excee<l  the  <lemand ;  an<l,  of  coui-se,  this  excess  has  greatly  increased 
sincv,  giving  the  control  of  ever}-  open  market  to  those  countries  where  it  can 
W  mined  and  nielte<l  at  the  lowest  cost. 

The  increase  in  the  number  of  vessels  built  of  iron  in  Europe,  and  the  decline 
in  ship-building  in  the  United  States,  have  curtailed  th(}  demand  for  sheathing, 
^hicL  a  few  years  since  was  the  chief  use  to  which  copper  was  applied  in  this 
counir)-. 
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Anotbor  cause  for  the  decrcago  in  the  demand  for  copper  arises  from  the  sub- 
stitution of  cheaper  metals  in  the  manufacture  of  articles  formerly  made  of  copper^ 
and  the  introduction  of  processes  for  depositing  copper  on  other  metals  by  olec- 
tiicity,  by  which  a  mere  film  of  the  dearer  metal  gives  the  cheaper  one  the  appear- 
ance, and  causes  it  to  serve  most  of  the  piu-poses  of  the  other. 

The  above  are  among  the  leading  causes  of  the  present  depression  in  the  valn6 
of  copper,  and  springing,  as  thev  do,  from  circumstances  not  likely  to  change 
for  the  l>etter,  the  prospects  of  the  copper  mines  on  this  coast  are  not  very  flat- 
tering. 

The  mines  of  Bolivia  and  Chili,  owned  by  European  capitalists,  worked  at  less 
cost,  and  more  convenient  to  the  English  and  French  markets  than  those  of  Cali 
"fomia,  can  drive  the  ores  from  this  coast  out  of  those  markets.  The  imports  of 
South  American  ores  into  England  in  1866  reached  35,336  tons,  while  but  4,591 
tons  were  received  from  California,  and  the  disproportion  will  be  still  greater 
dming  the  present  year.  During  the  past  six  months  only  1,211  tons  have  been 
shipped  from  San  Francisco  to  England,  while  the  receipts  from  South  America 
during  the  same  period  exceeded  482,000  quintals  of  96  pounds  each.  The 
present  prices  of  freight  and  'ores  forbid  any  increase  of  shipments  hence  during 
this  year.  South  America,  in  1866,  also  sent  86,440  tons  of  ore  to  France,  a 
market  to  which  our  ores  cannot  be  sent  with  profit,  unless  a  great  reduction  can 
be  effected  in  the  expenses  of  mining  and  exportation. 

The  copper  mines  of  the  United  States  have  formidable  competitors  in  the 
European  markets  in  the  mines  of  Africa  and  Cuba.  The  richest  ores  on  the 
English  market  for  some  time  past  have  been  brought  from  the  Cape  of  Good 
Hope,  Africa.  These  ores  average  from  30  to  50  per  cent.  The  mines  of  Cuba 
have  also  yielded  a  largo  quantity  of  rich  ores.  The  product  of  fine  copper  in 
Europe  and  America,  during  1867,  is  estimated  at  90,000  tons,  of  which  Bolivia 
and  Chili  will  produce  two-thirds. 

The  following  tables,  showing  the  value  of  ores  in  England  during  the  past 
three  years,  and  the  cost  of  their  production  on  this  coast,  explain  the  causes  why 
California  cannot  compete  with  Chili  in  supplying  the  European  markets.  As 
the  prices  at  Swansea,  Wales,  regulate  the  whole  European  market,  it  is  only 
necessary  to  give  the  rates  at  that  place. 

Price  of  copper  ores  at  Swansea  in  1865,  1866,  and  1867. 


Grade. 


10  per  cent per  ton. 

17  per  cent ^ do.., 

21  per  cent do... 


I860. 

1066. 

$41  50 
66  62 
91  62 

1 

$33  87 
58  75 
67  62 

18G7. 


$36  50 
66  50 
69  75 


Cost  of  extracting  and  delivering  ores  at  Swansea. 

Mining per  ton.  $14  00 

Bags do...  4  00 

Sorting : do...  1  00 

Wear  and  tear  of  machiuery do. . .  1  50 

Interest  on  capital do...  1  50 

Freight  to  San  Francisco do...  10  DO 

Freight  to  Swansea do...  15  00 

Commissions,  &c do...  5  00 

Insurance -. do...  1*50 

Cartage,  wharfage,  &Q « do...  50 

Total  expenses do...  54  00 
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By  comparing  those  expensefi  with  the  list  of  prices  above,  it  will  readily  be 
perceived  that  ores  under  15  per  cent,  do  not  cover  ex}K'nBes.  As  seven-eighths 
of  the  ores  obtaine<l  on  this  iroast  do  not  reach  that  standard,  it  is  nnprofitnblc  to 
extract  them.  Tlie  same  figures  apply  to  the  markets  nt  Xew  York  and  l)oi«ton. 
As  more  than  tliree-fuurthn  of  the  ores  smelted  in  Kun)|K'and  the  Atlantic  States 
do  not  average  15  |kt  cent.,  it  is  clear  that  the  mines  whence  such  ore  is  obtained 
pt.wsess  a  great  advantage  over  those  on  the  Pacific  coast,  entirely  through  the 
aiviiig  in  cost  of  labor  and  transportation. 

The  statistics  relating  to  tlie  copjK?r  mines  of  England,  published  by  anthority 
of  the  government  of  that  conntrj'  in  18GG,  show  that  during  that  year  198,298 
tons  of  ore  were  obtained  from  the  Ensrlish  mines,  which  viehled  1  J, 888  tons* of 
fine  copper,  or  an  average  of  but  5 .9  per  cent.  Tliis  ore,  estimatecl  at  B25  per 
ton,  was  valaed  at  $4,907,450.  As  the  mines  on  this  coast  couhl  be  made  to 
produce  annimlly  an  equal  quantity  of  oi*e  of  greater  vahie,  the  jiroportions  of 
the  loss  the  C4>untiy  sustains  by  their  remaining  undeveloped  deserx'cs  considera- 
tion. 

The  establishment  of  comprehensive  smelting  works  at  some  suitable  place, 
with  ample  capital  to  conduct  openitions  on  a  libenil  scale,  would  be  a  great 
ailvantage  to  tlie  country  by  encouraging  the  development  of  this  interest,  and 
would  doubtless  in  time  yield  fair  returns  for  the  amoirit  i  ivested. 

The  present  plan  of  erecting  tem|Mjran'  smelting  woiks  near  each  mine,  for 
the  purpose  of  op«»rating  on  the  richest  ores,  is  an  injuiy  to  the  copper  interest, 
because  it  exliausts  materials  which  might  l)e  more  advantageously  employed. 
Tlie«5e  teraporarj'  works  can  only  operate  on  the  richest  oxides,  carbonates,  and 
silicates*  which  form  but  a  small  proportion  of  the  ores.  The  great  mass  of  them 
consists  of  sul]>hurets,  in  the  rcKluction  of  which  the  oxygen,  carl>on,  and  silica 
of  the  richer  ores  ser\'e  an  important  purpose.  It  is  the  opportunity  of  selecting 
suitable  ores  for  combining,  which  the  smelters  of  Wales  {Kissess,  ^rith  a  market 
UtT  every  kind  and  grade  offered,  that  enables  them  to  operate  so  snccessfully. 
The  ores  from  the  Ci^mish  mines  are  sulphides,  and  would  be  too  poor  to  work, 
hut  for  this  ammfrement.  Lime  and  silica  beinij  essi'utial  elements  in  the  reduc- 
\u.tn  of  copper  from  its  ores,  connnon  sense  teaches  that  it  is  more  economical  to 
MTijilny  tliesi*  <*Icnients  when  combined  by  natiu*e  with  the  metal,  than  to  collect 
\h*'m  from  other  sources  ami  mix  tlu»m  artiiicially,  at  additional  cost.  It  was  to 
H^MMire  tliis  advantage  that  the  Boston  sniclteiv,  during  the  ])ast  year,  sent  to 
Wales  to  purchasi*  a  cargo  of  carbonates  to  mix  the  sulphides  received  from  this 
coast,  iKrausc  the  miners  here,  who  have  large  cpiantities  of  carbonates,  prefer 
converting  them  into  matte. 

None  tjf  the  English  copper  nn'ners  ever  smelt  their  ores.  '^I'hey  are  all  sent 
to  the  public  market;  smelting  and  mining  being  considered  separate  and  distinct 
ojX'rationrt  in  that  country. 

The  metlnxl  of  transacting  ])usiness  in  the  Welsh  ore  market  is  peculiar,  but 
pvvs  satislacticm,  owing  to  its  fairness  to  buyer  an<l  seller.  All  the  ores  intended 
lor  sale  arc  pile<l  and  sampled  ten  days  In-fore  the  wile  takes  ]>lace.  Dining  that 
Time  the  smelters  desiring  to  do  »>o  can  take  siimjdes  to  estimate  the  value  of 
bJich  p:ircels  as  they  want.  Kach  sends  in  his  bid  in  writing,  sealed,  directed  to 
the  agent  having  the  jiarticular  parcel  for  sjile.  The  highest  bidder  for  any  lot 
has  it  awardefl  to  him.  This  is  a  better  plan  than  for  miners  to  l>e  obliged  to 
seek  purchasers,  without  knowing  th(»  value  of  the  ore  in  the  market. 

New  Discoveries. — The  circunjstimces  alx)V<»  stated  have  had  the  effect  of 
preventing  pmspecting  for  copiK.T  to  a  great  ext(?nt.  But  some  discoveries  have 
been  made  withiu  the  present  year,  tlnrngh  few  of  them  have  been  much  developed. 
Among  the  roc»st  inquirtaut  an.'  the  following : 

The  Sierra  Buttes  copper  mine,  IcK-ated  near  Ilurd's  ranch,  Sierni  county.  The 
I^kIc  on  this  discoverv,  which  niav  be  tra^-ed  by  its  tmtcrop  for  nearly  u  mile, 
differs  from  that  in  any  of  the  copper  mines,  in  several  material  res])ects.     It  is 
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the  only  body  of  copper  ores  of  any  importance  tbns  hi  found  in  the  gntnito  on 
this  coast,  except  at  Meadow  lake,  Nevada  connty,  hereafter  referred  to. 

The  ore  is  contained  in  a  quartzoso  gangae  rock,  the  lode  having  a  well-defined 
fluecan  (as  the  miners  term  the  soft  clay  which  usnally  accompanies  tnie  veins 
of  oro)  on  the  foot  wall ;  the  hanging  wall  being  a  hard,  compact,  feldapathic 
granite,  which  also  constitates  the  ^^  country"  in  wUch  the  lode  is  enclosed.  These 
arc  considerable  quantites  of  molybdenum  in  the  vein-stone,  in  the  form  of  both 
the  sulphite  and  oxide  of  that  metal.  There  are  other  lodes  of  copp^  ores  in 
the  same  locality  contained  in  the  muite;  but  each  differs  somewhat  in  compo- 
sition and  appearance  from  all  the  others,  forming  an  interesting  field  for  scientific 
investigation.  The  Sierra  Buttes  is  the  only  one  of  these  lodes  that  has  been 
worked  to  any  extent,  owinff  to  its  containing  sufficient  gold  in  the  gangne  rock 
to  pay  for  extraction,  though  the  ore  will  average  10  per  cent,  of  copper.  The 
cost  of  transportation  iix)m  that  distance  to  a  market  over  such  roads  as  exist, 
under  the  present  condition  of  affairs,  causes  such  a  grade  of  ores  to  bo  valueless. 
A  tunnel  is  in  course  of  construction  on  this  mine,  which  when  completed  will 
strike  the  lode  at  a  depth  of  1,000  feet  below  the  surface.-  In  a  shaft  sunk  on  it 
to  the  depth  of  60  feet,  the  lode  was  found  to  be  seven  feet  wide. 

A  promising  outcrop  of  copper  ore  has  been  found  near  Marango  Pass,  San 
Bcinardino  county,  California. 

A  company  was  incorporated  at  San  Francisco  in  July>  1867,  with  a  capital 
stock  of  $240,000,  for  the  purpose  of  working  a  copper  mine  in  the  Moto  district, 
Ban  Luis  Obispo  county,  California. 

In  the  California  mine,  at  Meadow  lake,  Nevada  county,  the  highest  inhabited 
portion  of  the  Sierra  Nevada,  at  an  altitude  of  8,000  feet  above  the  level  of  the 
sea,  metallic  copper  is  found  in  the  quartz,  the  gold  and  copper  in  which,  though 
intimately  mixed,  are  never  allo3'ed  with  each  other. 

The  vein-stone  of  the  lodes  in  this  elevated  district  carries  a  percentage  of 
copper,  generally  in  the  form  of  sulphurets,  cx)mbined  with  those  of  iron,  lead, 
zinc,  cobalt,  nickel,  and  arsenic.  In  the  Shooting  Star  mine,  at  the  depth  of  40 
loot,  the  lode  contains  an  ore  which  yields  15  per  cent,  of  copper,  340  per  ton 
of  silver,  and  820  per  ton  of  gold.  It  is  proposed  to  erect  furnaces  to  smelt  the 
rich  but  complex  ores  of  this  district. 

The  Lyons  Company's  mine,  located  about  three  miles  from  the  town  of 
Ash  ton,  Colusa  county,  in  the  Coast  range,  contains  a  body  of  oxides  and  car- 
bonates. A  temporary  furnace  was  erected  to  work  those  ores,  but  being  unfit 
for  the  purpose,  one  of  Haskell's  water-lined  furnaces  is  now  being  built.  This, 
though  not  a  new  discovoiy,  had  not  been  of  much  importance  till  smelting 
operations  were  commenced. 

Persons  who  have  visited  the  new  Territory  of  Alaska  report  it  as  being  rich 
in  copper.  M.  Foucoult,  a  French  gentleman,  who  spent  several  months  m  the 
Territory  among  the  Indians,  states  that  they  Value  copper  as  much  as  civilized 
men  value  gold.  The  chiefs  wear  masses  of  it  suspended  round  their  necks,  as 
highly  prized  ornaments.  Some  of  the  higher  chiefs  have  lumps  of  tho  metal 
that  weigh  several  hundixKl  iK)unds  each,  which  are  heir-looms  of  the  tribe,  ai«i 
are  kept  in  the  great  wigwam.  This  gentleman  states,  that  in  order  to  obtain 
these  nuggets  of  copper,  the  Indians  keep  up  large  fires  for  weeks  on  tho  out- 
croppings  of  the  lodes,  which  melts  the  carbonates  and  oxides  near  tho  surface. 
It  is  a  well-known  fact,  mentioned  in  the  writings  of  the  earlier  visitors  to  this 
coast,  that  tho  natives  of  that  Territory,  and  those  immediately  adjoining,  were 
the  only  tribes  that  possessed  cx)pper  weapons  and  ornaments  when  first  disooveied 

In  August,  1866,  a  discovery  of  copper  ore  was  made  in  the  mountains,  on 
the  south  branch  of  King^s  riVer,  IMlare  eoonty,  about  68  miles  from  Fmno 
City.  There  are  four  distinct  and  parallel  lodes,  a  few  feet  apart  from  each 
other,  in  the  locality^  each  containing  a  percentage  of  '^ horseflesh"  ore,  or 
erubescite,  in  a  quartzose  gangue  roc£    The  lodes  are  from  two  to  dght  loet 
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• 
wide,  and  are  traceable  for  several  miles,  cresting  a  high  hill  and  acrops  a  steep 
canon.  An  analysis  of  the  ore  shows  it  to  contain  60  per  cent,  copper,  820  per 
ton  in  gold,  and  nearly  $60  per  ton  in  silver.  Chi-ing  to  the  mountainous 
character  of  the  country  where  this  discovery  was  made,  bat  little  can  be  done 
towards  its  development  till  a  road  can  be  made  to  convey  materials.  This  will 
involve  an  expense,  which  capitalists  are  not  disposed  to  incur  in  pros|XKrting 
copper  mines  at  present.  If  there  were  no  copper  in  the  ledges,  there  would  bo 
lew  difficulty  in  obtaining  funds  to  prospect  them  for  the  gold  and  silver  they 
contain;  but  the  disasters  which  have  befallen  the  copper  interest  within  the  past 
year  have  cast  a  feeling  of  distrust  over  ever}'thing  bearing  the  name  or  nature  of 
copper.  There  is  abundance  of  wood  and  water  in  the  vicinity  of  the  discover)' ; 
and  Gonld  one  of  Haskell's  furnaces  be  crecte<l  there,  the  parties  who  own  the 
lodes  would  probably  realize  something  for  their  labor  and  enterprise. 

Several  discoveries  have  l)een  made  within  the  (»a$t  few  months  in  the  moun- 
tains bordering  the  Tule  river,  in  Tulaa»  county,  which  have  been  pros]H*cte<l 
safficiently  to  demonstrate  their  value.  The  Icxles  are  generally  similar  in 
character  to  those  found  on  the  sc»uth  fork  of  Kiiig^s  river,  in  the  same  county, 
and  descrilKMl  above.  The  localities  of  the  two  discoveries  are  about  50  miles 
apart.  The  LhIcs  on  the  Tulare  are  contxiined  in  the  metumorphic  slate,  near 
lis  junction  with  the  granite. 

A  body  of  ore  has  been  partially  developed  near  Copper  City,  Shasta  county, 
en  which  a  company  of  English  capitalists  have  ofTered  to  erect  smelting  works, 
provided  the  parties  owning  the  mine  Mill  grant  them  a  lease  on  terms  they 
propose. 

It  is  stated  by  parties  who  have  l»een  prospecting  in  Utah  during  the  past 
Kason  that  the  croppings  of  coppia*  ore  are  abundant  in  the  south  and  southeast 
sections  of  that  Territory.  Co}>|>er  ores  are  reported  to  have  been  found  in  iho 
Battle  Mountain  district,  Uumbohit  county,  Nevada,  about  90  miles  north-north- 
west from  Austin. 

The  sur\'eyors  emj»loyed  by  the  Central  Pacific  Railroad  Company  report 
the  existence  of  copjKT-lK'aring  lodee  in  the  Trinity  mountains,  Humboldt  county, 
Nevada. 

ItECENT  Develoi»men'T  OF  THE  CorPKR  MiNES. — Tho  condition  of  affairs, 
n.*sulring  from  the  causes  stated,  \\\\\  W  best  exhibited  by  showing  the  extent  of 
the  development  of  the  mines  described  in  the  previous  rejH)rt.  Tliis  will  also 
afford  a  me^ms  for  comparison. 

The  CoppEKoroLis  Mixes. — These  mines,  owing  to  their  extent,  the  capital 
expended  in  their  development,  the  vahie  of  thr  ores  extracted  from  them,  and 
the  <|nantity  at  present  available  for  extraction,  jdace  them  at  the  head  of  tho 
copper  mines  on  the  Pacific  cojist. 

The  Union  mine  has  lKM?n  but  partially  worked  during  1867.  Its  owners 
find  it  mr>re  profiUible  to  place  it  in  a  condition  for  future  operations,  than  to 
extract  <»re  for  sale  at  present  prices.  But  little  ore  hjis  consequently  been  taken 
out — only  such  as  it  was  necessarj-  to  move  in  making  explorations.  The  number 
of  men  <'mj)h>ye<l  has  been  reduced  to  loO;  in  lsG;>  and  1S66  nearly  400  were 
employeil.  'i1ic  chief  work  doing  at  the  mine  at  present  is  keeping  it  IVee  fn)m 
water  and  making  the  necessary  repairs  to  the  works  al)ove  and  below  ground. 

The  exploi-ations  in  the  main  shaft  have  extended  to  500  feet  in  peq>endicubr 
depth,  where  the  lode  on  the  nf»rtli,  near  tlie  line  of  the  Keystone  ground,  is  l/> 
feet  wide.  At  the  400-feet  level  in  the  same  shaft,  100  foet  aliove,  the  lode  has 
decreased  to  six  feet  in  width.  This  inereiise  in  its  proportions  is  a  favorable 
s^'mptom  of  permanence,  and  proves  the  corrwtness  of  the  ojiiniop  that  the  con- 
traction of  the  lode  at  the  400-feet  level  would  not  be  j)enuanent.  The  total 
qnantity  of  ore  taken  from  this  mine  from  January  1  till  July  15,  18G7,  was 
8,382,855  pounds;  total  quantity  since  it  was  opened  in  1861,  108,731,678 
pounds;  all  of  which  has  been  exported  to  tho  Atlantic  States  and  Europe, 
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except  aboat  2,376,000  ponnds,  or  1,000  tons,  portions  of  whicli  remain  at  the 
mine,  at  Stockton,  and  San  Francisco,  ready  for  shipment. 

The  Keystone  Mine. — ^Explorations  in  this  mine  have  been  oxtcnsivo  and 
costly  durinjo^  the  past  year.  The  cross-cut  toward  the  south  lino,  in  the  sixth 
level,  at  a  depth  of  350  feet,  running  from  the  south  or  Houghton  shaft,  struck 
the  main  lode  where  it  was  10  feet  wide,  of  15  per  cent.  ore.  It  was  deemed 
best  to  wnk  the  main  shaft  200  feet,  to  avoid  the  necessity  of  working  by  a 
winze  at  so  great  a  distance  from  the  shaft,  as  it  was  calculated  the  shaft  would 
strike  th(;  :ode  at  that  depth.  At  the  depth  of  552  feet  a  cross-cut  was  made  43 
feet  in  length  before  the  lode  was  reached.  Its  width  at  that  depth  could  not 
1x3  ascertained,  owing  to  the  great  increase  of  water,  which  prevented  the  men 
drifting  till  a  sufficiently  large  sump-hole  could  be  made. 

The  company  have  taken  out  but  little  oro  during  the  past  year,  having  ceased 
operations,  except  for  exploration,  earlv  in  April.  At  present  they  only  employ 
a  few  men  to  attend  the  machinery  anA  pumps,  to  keep  the  mine  from  filling  with 
water.  The  total  receipts  from  the  sale  of  ores  taken  from  this  mine  amount  t(} 
$375,000.  The  amount  of  assessments  collected  exceed  $100,000,  the  whole  of 
which  has  been  expended  in  developing  the  mine  and  purchasing  machinery. 
Tlie  company  has  never  declared  a  dividend. 

The  other  Copperopolis  \Mixes. — The  Empire,  Consolidated,  and  Inim- 
itable were  worked  to  some  extent  in  the  spring ;  but  have  been  idle  for  several 
months.  The  owners  of  the  latter  mine  (which  is  parallel  and  immediately 
adjoining  the  Union)  had  sued  that  company  for  taking  out  ore  from  their 
ground.  The  case  attracted  considerable  attention  from  its  novelty  and  the 
value  of  the  interests  involved.     It  was  decided  in  favor  of  the  Union  Company. 

The  Napoleon  Mike. — The  new  shaft  on  this  mine  was  sunk  to  the  depth 
of  195  feet,  when  work  was  suspended.  No  ore  has  been  taken  from  it  during  lsiS7. 

The  Campo  Seco  Mine. — This  mine  has  been  partially  worked  for  a  few 
months  during  the  present  year.  Smelting  works  were  erected  by  the  a>mpany 
as  early  as  November,  1865,  and.  arrangements  made  for  workhig  economically. 
A  railroad  a  mile  in  length  was  constnicted  for  the  purpose  of  conveying  the  ores 
from  the  mine  to  the  furnace.  By  a  judicious  arrangement  in  the  location  of  the 
works,  the  ore,  after  reaching  the  surface  through  the  shaft,  is  carried  down  to 
the  furnaces  by  its  own  weight,  and  these  being  located  on  the  banks  of  the 
^lokeluume  river,  the  slag  and  other  waste  is  dumped  into  that  river  at  trifling 
cost  for  labor. 

The  smelting  works  consist  of  two  cupola  furnaces  and  a  McKenzio  blasts 
moved  by  a  water  wheel,  and  a  roasting  kiln.  The  furnaces  are  built  of  sand- 
stone and  lined  with  steatite,  both  of  which  materials  are  abundant  in  the  neigh- 
l»i>rhood  of  the  works,  and  appear  to  be  tolerably  well  adapted  for  the  purpose. 
The  object  of  the  company  in  erecting  these  works  was  not  to  make  copper  or 
matte  of  a  high  standard,  but  to  concentrate  the  ores  obtained  below  10  per 
cent,  into  about  35  per  cent,  regulus.  The  experience  of  the  jiersons  in  charge 
coniii-ms  the  remarks  heretofore  made  in  relation  to  the  impolicy  of  eacb  mine 
smelting  its  own  ores.  The  ores  here,  like  the  bulk  of  all  obtained  from  the 
mines  on  the  cupriferous  belt  which  tmverses  the  State  from  north  to  south,  are 
nearly  pure  sulphides  of  iron  and  copper,  rarely  containing  more  than  five  per 
cent  of  tfilica,  and  consequently  difficult  to  reduce  alone.  The  average  assay  of 
20  samples  shows  45  per  cent,  sulphur,  40  per  cent,  iron,  6  to  10  per  cent,  copper, 
the  remainder  l)eing  silica,  water,  &c.  To  re<luce  such  an  ore  to  regulus  it  was 
foimd  necessaiy  to  add  20  per  cent,  of  quartz,  in  order  to  supply  sufficient  silica 
to  combine  with  the  iron  after  the  liberation  of  that  metal  from  the  sulphur.  Had 
kdlicatefi  of  copper  or  ores  containing  a  considerable  percentage  of  quartsose 
gangue  rock  been  available,  a  much  larger  product  of  copper  would  have  been 
obtained  at  the  same  cost  of  fuel,  flux,  and  lalwr. 

Even  in  the  processes  for  roasting  the  ores  in  kilns  the  absence  of  silica  is 
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a  great  (lirfoilvaiit.'urc  and  source  of  loss.  Tlie  sulphur,  when  in  sucii  excess  as 
ill  this  clas.'*  of  ores,  when  heated,  coats  the  ores,  fonuing  a  refractory  material 
fur  future  opc*rations. 

The  two  furnaces  on  this  mine,  when  in  full  operation,  smelteil  about  eight 
tuns  of  ore  and  20  }>er  cent,  of  qiuirtz  in  24  hours.  To  do  this  it  requireil  250 
hiishels  of  charcoal  daily,  which  cost  alxiut  20  cents  per  bushel ;  two  men  to 
attend  the  furnace  as  smeltei*s,  two  to  supply  materials,  two  to  carry  oiT  the  slag, 
which,  owing  to  the  large  proportion  of  inm  and  the  natiu*e  of  the  llux,  was 
large,  and  two  others  to  prepare  the  materials  for  the  furnace  feeders.  Most  of 
the  work  was  ]K*rf(»nned  l»y  Chinese  labor. 

The  Laxciia  Plaxa  Mines. — These  mines  being  under  the  control  of  the 
pwprietors  of  the  Union,  have  not  been  worketl  during  the  year. 

The  Mixe-s  ix  Amadou  County. — The  Newton,  Cos'umnes,  and  Pioneer 
mines,  in  this  county,  ceased  operatitms  in  April,  1S67. 

The  Mine.s  in  Mariposa  County. — The  principal  mine  in  this  county.  La 
Yictorie,  owing  as  much  to  disagreements  among  its  stockholders  as  to  the  <lepre- 
dution  in  the  value  of  ores,  has  been  idle  nearly  the  whole  of  the  present  year. 

Having  given  a  description  of  this  mine  in  previous  report,  the  following 
particulars  relating  to  its  working  will  be  interesting  for  reference :  After  an 
examiination  made  by  order  of  the  company,  the  engineer  in  his  report  states  that 
lie  mine  from  the  tunnel  lias  been  well  opened.  The  foot-wall,  where  the  tun- 
nel enters  the  vein,  is  well  defined ;  but,  as  yet,  the  hanging  wall  had  not  been 
fonnd,  although  the  vein  had  been  pierced  about  70  feet.  Two  thousand  tons 
of  ore  had  l>een  taken  out  of  the  mine,  chiefly  from  pockets  or  smaller  veins, 
nixed  with  the  materials  which  had  been  thrown  into  the  larger  vein.  A  series 
of  deposits  of  ore  exists  aboVc  the  foot-wall,  more  or  less  connected,  containing 
quantities  of  black  oxide,  and  until  the  works  aro  carried  below  the  surface  dis- 
turbances the  size,  value,  or  pennanency  of  the  lode  cannot  be  determined. 
From  the  indications  in  the  present  workings  there  is  reason  to  believe  the  mine 
will  prove  i)ermanent  and  valuable.  The  company  not  having  the  means  to 
•jbtain  proper  machinery,  had  done  the  best  they  could  under  the  circumstances. 
Tlie  mine  is  well  tinihend,  and  is  in  good  condition  for  future  oj>erations. 

A  shaft  had  V>een  sunk  Jib»»ut  DO  feet,  on  an  incline  which  it  was  suppose<l 
Viould  intersect  the  lode,  lint  by  a  cross-cut  rnn  from  the  lK)ttom  it  was  found 
that  the  l'>di.*  had  changed  in  dip.  The  shaft  was  therefore  sunk  nearly  vertical, 
s*)  as  to  strike  it  abont  80  feet  below,  or  on  a  level  with  the  tunnel.  While  run- 
ning this  cross-eut,  seams  an<l  d<*posiis  of  black  oxide  were  met  with. 

Tho  extract iun  of  ores  while  the  mine  was  worked  was  slow  and  costly,  owing 
to  the  broken  nature  of  the  countrv  n)ck.  The  difficulties  that  l>eset  the  com- 
l)any  are  in  part  due  to  the  isolated  locality  of  the  mine.  It  is  t4>o  far  from  any 
travelled  ro.'ul  to  obtain  the  advantage  of  cheap  transjxjrtation  by  teams  return- 
ing empty  from  the  mountains.  I'he  nearest  point  of  shipment  is  84  miles,  over 
a  rouglj  country.  The  cost  of  transiwrtation  swallowed  up  the  value  of  tho 
ore.  In  addition  to  this,  the  com]»any  conducted  its  business  on  the  same  extrav- 
agant scale  as  the  richest  of  the  Wash4)e  e4»mpanies.  Its  ollicers,  sidaries, 
olliee  rent  in  San  rrancis<*o,  and  incidental  expeuK'S  outside  the  mine  am4)unted 
t(.»  SICOOO  iRT  annum.  There  are  few  undeveloped  mines  that  could  stand  such 
a  drain.  Under  more  economical  management,  and  with  cheaper  trauspt)rtat ion, 
tliis  mine  might  add  something  to  the  wealth  of  the  State,  even  at  the  present 
low  price  of  copper.  Its  ores  iire  abimdant,  and  of  a  higher  grade  than  tho 
average. 

The  Bucuanan  Mine  is  located  in  llunters  valley,  ^lariposii  county,  and 
Las  been  worked  at  intervals  during  the  past  year.  The  shaft,  in  .June,  had 
reached  150  feet  in  depth,  where  the  lode  was  found  to  be  seven  feet  wide,  of 
tolerably  <;umpact  sulphurets.  llaving  oxides,  silicates,  and  carbonates  conve- 
nient to  the  smelting  works,  this  company,  during  the  year,  has  made  100  tons  of 
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60  per  cent  matte,  most  of  which  has  been  forwarded  to  San  Francisoo,  where 
it  remains  at  present  for  want  of  a  market.  There  can  be  no  better  illostration 
of  the  reduction  in  the  valae  of  copper  than  is  afforded  by  the  working  of  this 
mine.  The  matte  made  from  its  ores  in  1865,  averaging  60  per  cent,  of  copper, 
sold  at  San  Francisco  for  16  cents  per  i)ound.  The  same  giade  of  matte  cannot 
be  sold  at  present  at  nine  cents  per  poimd. 

At  James's  ranch  the  Green  Mountain  Company  have  erected  smelting  works 
and  made  a  few  tons  of  matte. 

None  of  the  other  copper  mines  in  this  county  have  been  worked  during  the 
present  year. 

The  Mines  ik  San  Luis  Obispo  County. — ^But  little  having  been  done 
towards  developing  the  mines  in  this  county  during  the  present  year»  there  are 
no  new  facts  to  report  concerning  them. 

The  Mines  in  Los  Angeles  County. — ^With  the  exception  of  prospeeting 
among  the  claims  near  the  Solidad  pass,  nothing  has  been  done  in  this  connty 
during  the  past  year. 

The  Mines  in  Plumas  County. — ^The  Genesee  Valley  smelting  works  had 
to  cease  operations  during  the  winter  owing  to  the  weather,  and  work  has  not 
been  resumed  since,  the  price  of  copper  oncring  no  inducements  to  the  proprie- 
tors to  incur  the  expense  of  refitting  funiaces  and  mine. 

The  Mines  in  Del  Norte  County. — With  the  exception  of  the  Alta  none 
of  the  copper  mines  in  this  county  have  been  worked  this  year.  The  Alta  com- 
pany have  been  engaged  in  developing  their  mine.  They  have  sunk  their  main 
shaft  to  the  depth  of  500  feet,  nui  their  tunnel  200  feet,  and  drifted  at  several 
levels,  finding  bodies  of  ore  which  appear  to  improve  in  quality  as  the  workings 
progress.  The  disturbed  and  broken  cliaracter  of  the  formation  ceases  at  200 
feet  from  the  surface.  The  company  has  sent  400  tons  of  ore  to  San  Francisco 
since  January,  1867,  which  has  been  reshippcd  to  New  York.  The  average  of 
ore  has  been  about  16  per  cent.  -,  but  the  costs  attending  its  transportation  to  San 
Fmncisco,  and  reshipment  thence  to  New  York,  absorbs  the  value  in  expenses. 

The  Mines  in  Contra  Costa  County. — None  of  the  copper  mines  in  this 
county  have  been  worked  this  year. 

The  Mines  in  Nevada  County. — Capital  and  labor  have  been  expended 
in  prospecting  the  copper  mines  in  the  western  part  of  tliis  county,  where  there 
is  a  copper-bearing  formation  extending  across  it  from  north  to  south,  on  which 
many  claims  have  been  located  and  to  some  extent  explored.  The  lodes  are 
generally  large,  but  the  ores  are  of  too  low  a  grade  to  cover  the  costs  of  trans- 
portation. Of  several  hundred  tons  sent  to  New  York  and  Swansea  the  average 
returns  did  not  exceed  nine  j>er  cent,  of  metal.  Under  more  favorable  conm- 
tions,  with  cheap  labor  and  tmnsportatiou,  these  mines  might  be  made  to  pay. 
At  present  they  can  only  be  worked  at  a  loss. 

The  first  shaft  in  the  district,  called,  the  Well,  because  sunk  for  the  purpose 
of  obtaining  a  supply  of  water,  is  near  Spenceville,  in  Rough  and  Ready  town- 
ship. It  was  used  as  a  well  for  five  years,  till  the  excitement  about  copper  in 
1862,  when,  on  cleaning  it  out,  a  deposit  of  sulphurets  was  exposed  70  feet  wide, 
and  extending  to  an  indefinite  length  in  the  direction  of  the  stratification  of  the 
enclosing  metamorphosed  clay  slate,  with  a  foot-wall  and  fluccan.  But  the  ore, 
only  ranging  from  eight  to  nine  per  cent.,  did  not  pay  for  extraction  and  transport 

The  Last  Cliance,  the  only  mine  worked  for  copper  in  this  county,  is  lociEUed 
on  this  belt,  near  the  Empire  ranch.  It  was  discovered  in  1863,  and  has  since 
been  explored  with  such  satisfactor}'  results  as  to  warrant  its  owners,  who  aie 
among  tne  most  enterprising  citizens  in  the  State,  (D.  O.  Mills,  of  San  Frandsoo, 
A.  Delano,  S.  D.  Bosworth,  and  E.  W.  Roberts,  of  Grass  Valley,)  to  make 
application  to  procure  title  from  the  federal  goveniment  to  the  land  on  which 
the  mine  is  located,  the  first  application  of  the  kind  made.  A  shaft  has  been 
sunk  to  the  depth  of  200  feet,  where  the  lode  is  found  12  feet  wide,  of  sulphur- 
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eta,  avenging  from  12  to  20  per  cent,  of  metal.  Before  the  rise  in  price  of 
freight  a  diipment  of  this  ore  to  Swansea  retumeil  a  prutit  of  $35  per  ton.  The 
oompanv  own  2.400  feet  on  this  lode. 

Confiderable  excitement  was  created  in  this  county  towards  the  closo  of  1S66 
br  the  discovery  of  on^s  iu  the  Fox  mine,  from  which  aliout  40  tons  of  oxides 
and  carbonates  were  shipped  to  Swansea  in  <!)ctolier  of  that  year.  But  the  excite- 
ment ceased  as  the  price  of  copper  decliued,  though  nearly  100  cliums  were 
recorded  durinir  the  last  quarter  of  1866. 

Several  small  parcels  of  ores  have  lH»en  received  at  San  Francisco  during  the 
present  year  from  the  Western  Star  and  Green  mines,  located  near  the  Last  Chance 
and  on  the  same  loile :  but  at  pn*scut  and  fur  several  moutlis  past  none  of  the 
mines  have  been  worked. 

Other  Califorxia  Copper  Mr>'ES. — With  the  exception  of  the  Union 
Company,  who  own  a  mine  in  Marin  county  which  they  prospecteil  for  a  few 
raonths  in  the  spring,  the  alx)ve  is  a  full  statement  of  tiw  progresis  made  iu  cop 
per  mining  in  Calilomia  during  the  year  1SG7. 

The  Oregox  Copper  Mine;?.— The  Queen  of  Bronze  and  other  mines  in 
this  State  have  l»een  idle  during  the  past  year.  New  discoveries  have  been 
made,  but  none  of  them  have  l^een  develoix^il  sufficiently  to  prove  their  vtihie. 
Thev  are  refcrnnl  to  merelv  to  show  the  extent  of  countrv  on  this  coast  iu  wluch 
copper  has  been  di^covcred. 

The  most  important  of  the  discoveries  have  Ikhju  made  in  the  southern  part 
of  Douglas  county,  where  croppings  «)f  ore  exist,  not  in  the  form  of  gossan,  as  in 
California,  but  as  masses  of  oxides  and  carbonates,  which  will  be  of  importance 
if  extenavc  smelting  works  should  be  eret-ted. 

The  mines  on  Eagle  cnx-k,  Baker  county,  have  l>cen  explonnl  with  such  results 
t£  to  have  induced  the  owners  to  enter  into  a  (*<.mtract  with  the  Ore<ron  Steam 
Navigation  Company  to  cany  their  ore*  to  San  Francisco,  at  a  stipulated  price, 
for  a  year. 

The  I^wer  Califorxia  Copper  Mines. — The  Sanco  mine,  at  Lon»tto,  has 
ii.01  been  worked  during  the  past  year.  Tlie  shaft  on  this  mine  has  reaclunl  the 
depth  of  114  feet,  where  the  ludr  is  seven  ft'ct  wide,  the  ore  Siiid  to  average  12 
j*er  cent. 

A  few  tons  of  ore  wore  received  occasional! v  at  San  Francisco  from  mines 
along  the  h>wer  coast,  during  the  past  spring,  but  such  sliipuients  have  entirely 
ceased  for  several  luonilis. 

Toe  Copper  MI^'ES  of  Nevada.* — Most  of  the  oa»s  found  iu  the  district  of 
Pahranagat,  tht>ugh  genenilly  famous  for  the  silver  they  contain,  are  more  pn>p- 
erly  desscribed  as  coy)per  ores.  Tlioy  consist  chielly  of  gvjiy  eop|H?r,  copper 
pyrites,  enibescite,  and  other  familiar  ores  i»f  copper,  combined  with  sulphites  of 
silver,  lead,  iron,  zinc,  A:o.  No  gold  has  yet  been  found  iu  the  <listrict.  These 
ores  are  contained  in  a  (juartzose  veinstone  in  some  ledges;  ui  otln»rs  tlie  ganguo 
rock  is  calcs])ar,  (a  carlK»nate  of  lime.)  Some  of  the  ores  contain  as  high  as  /iO 
per  cent,  of  copjXT.  This  district  lies  in  the  extreme  southeast  ct»rner  of  Nevada, 
where  it  joins  Utah  and  Arizona,  in  37°  37'  n»»rth  latitude  and  112**  longitude 
west  from  Greenwich.  The  mineral  wealth  of  the  district  is  contained  in  a  ninge 
of  mountains  alxMit  sis  miles  loni'  an<l  four  nnles  wide,  runnini^  nearlv  noilh  and 
south,  the  general  name  for  which  is  Mount  Irish,  though  each  peak  has  a  se]»a- 
rate  name.  Some  of  the  crests  of  the  range  tower  to  the  height  of  1 1 ,000  feet, 
and  are  covered  with  perjR»tual  snow.  The  lodes  present  the  characteristics  of 
true  fissure  veins,  and  api^ar  to  consist  of  several  series,  crossing  each  other  in 
eume  places  at  right  angles,  the  wlnde  being  contained  in  a  metamorjihosiHl  lime- 
stone formation.     In  any  other  locality  they  would  Ik;  valuablo  for  C4>pper  mining. 


*  Described  more  folly  in  the  section  on  Nevada. 


216  JBE80UBCE8  OF  STATES  AND  TEBBITORIES 

Similar  oies  are  obtained  in  the  mines  of  Inyo  and  Mono  coanties,  Oalifoniia. 
These,  however,  contiun  a  per  cent,  of  gold.  These  ores  are  refractory  when 
worked  hy  the  ordinary  mill  processes.  Some  of  this  class  of  ore  taken  from 
tlie  Camanche  mine,  in  Mono  county,  and  sent  to  Swansea  for  rodncUon,  returned 
$1,000  per  tcm  in  gold,  silver,  and  copper.  The  mines  in  Kearsarge,  Fish  Springs, 
Aurora,  and  other  districts  among  the  higher  divisions  of  the  Sierra  Nevada  pro- 
duce similar  ores.  The  completion  of  the  Central  Pacific  railroad  will  be  of 
great  benefit  to  the  miners  of  this  extensive  mineral  region,  {larticnlarly  if  a 
process  shall  be  discovered  by  which  the  gold  and  silver  can  l>e  extracted  with- 
out wasting  the  copper  they  contain — a  contingency  quite  possible.  If  such  an 
establishment  for  smelting  as  the  interests  of  the  coast  demand  were  -erected  at 
some  point  c(mvenieDt  to  water  and  raiUx>ad  carriage,  the  refractory  ores  of  the 
Sierras  would  become  valuable. 

The  Pea  vine  Mines. — In  Noveml)cr,  186G,  several  tons  of  ores  from  this 
district  were  brought  to  Sacramento  by  the  Central  Pacific  nulroad,  which  passes 
within  throe  miles  of  it,  being  the  first  shipment  from  the  Sierras  by  railroad. 
The  total  cost  for  freight  by  railroad  and  steamboat  was  $12  per  ton. 

Two  of  Haskell's  water-lined  furnaces  liave  since  been  erected  in  the  district, 
one  to  operate  for  silver,  the  other  for  copper,  but  neither  has  yet  been  completed. 
The  ored  are  chiefly  carbonates  and  silicates,  and  the  furnaces  will  probably  be 
able  to  reduce  them  to  a  portable  fonn  for  trau8iM>rtation.  As  they  contain  a 
per  centum  of  gold  and  silver  it  may  be  found  pn>fitable  to  ship  them  to  Europe 
lor  separation,  till  suitable  works  shall  be  erected  here. 

An  excellent  map  of  this  district  has  been  published  by  A.  J.  Hatch,  deputy 
United  States  surveyor,  which  will  be  found  usefid  for  reference. 

The  Mines  in  Arizona. — The  copper  mines  on  Williams  fork  of  the  Colo- 
rado have  been  partially  worked  this  year.  The  developments  have  been  satis- 
factory so  far  as  the  extent  of  the  lodes  and  the  gnvdo  of  tlie  ores  are  concerned, 
but  the  difficulties  attending  smelting  operations  for  want  of  furnace  materials 
and  fuel,  the  scarcity  of  means  for  transport,  the  high  cost  of  freights  from  tbo 
mines  to  market,  and  the  low  prices  paid  for  ores  have  caused  a  cessation  of  work 
or  oonfined  op(jrations  to  a  limited  scale.  In  March  there  were  100  men  employed 
at  the  Central  and  Planet  mines,  and  about  150  about  the  works  at  Aubrey. City, 
nearly  all  of  whom  have  since  been  discharged. 

The  receipts  of  ores  from  these  mines  since  January  1,  1867,  have  amounted 
to  1,156  tons,  600  of  which  were  from  the  Planet  mine.     The  whole  quantity 


ranged  between  20  and  60  per  cent,  of  metal. 
1  he  oi-cs  in  this  district  would  be  v; 


ralnable  if  suitable  8meltin£r  works  were 
erected  anywhere  on  this  coast,  as  they  are  cliiefly  carbonates,  silicates,  and 
oxides. 

The  Great  Central  Mine  contains  3,600  feet  on  two  parallel  lodes,  and 
several  hundred  feet  on  other  lodes  adjacent.  The  ow  is  abundant  and  of  good 
grade,  and  contains  some  gold  and  silver.  In  May  last,  the  company  had  about 
200  tons,  averaging  25  per  cent.,  and  50  tons  of  selected,  averaging  60  per  cent., 
lying  on  the  river  bank  awaiting  transportation.  One  of  the  smaller  lodes,  the 
"Marion,"  at  the  depth  of  75  feet  from  the  siuface,  is  five  feet  wide,  composed 
of  oxides  of  iron  and  copper.  At  the  depth  of  125  feet  from  the  surface  the 
main  lode  exhibits  symptoms  of  sulphur.  Tliis,  while  affording  evidenc-e  of  the 
permanence  of  the  lode,  is  not  favorable  to  smelting  operations.  For  200  feet 
on  each  side  of  the  shaft  on  the  main  lode  (which  is  the  extent  of  its  explora- 
tion)  it  is  found  to  bo  from  five  to  seven  feet  wide. 

In  April  last  the  company  completetl  a  furnace  capable  of  reducing  16  tons  of  ore 
in  24  hours,  and  made  about  50  tons  of  coarse  copper,  ranging  from  60  to  70  per 
cent.,  which  has  been  sent  to  New  York.     But  operations  ceased  in  June. 

The  I*lanet  Mine,  though  located  near  the  Great  Central,  contains  several 
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lodea  sod  deposits  of  ore  sqianitofiDiD  tliose  woilced  by  thst  oonpany,  andyidcU 
mtk  €i  a  difoent  cbancter.  In  one  of  the  drifts  a  body  of  red,  lemginoiis^  calr 
Bsnoos  cement  was  found,  aboot  18  inches  thick,  but  otherwise  of  unknown 
extent,  whidi  contains  a  per  cent,  of  metallio  copper  in  thofonn  of  fine  spangles 
Hid  flakes,  beaatilully  crystallized,  importing  a  peculiar  brilliancy  to  each  frao- 
hne  as  the  lights  of  tho  miners  are  reflected  upon  the  grains.  It  difiere  entirely 
bom  other  cqiper  ores  foond  on  the  coast    There  are  no  traces  of  sulphur. 

At  the  depth  of  80  feet,  in  tho  main  shaft,  the  lode  is  composed  of  a  coarse 
lUachite,  or  carbonate  of  copper,  nearly  ciffht  feet  wide,  quite  compact,  ami 
penrilled  with  dark  shading  hke  green  marble.  Along  the  foot  wall  there  are 
naaMi  of  chiysooolLi,  or  alicato  of  copper— -much  of  it  possessing  great  beauty — 
ippearing  like  bright  green  jasper,  elegantly  marble<l  with  darker  green  and  blue 
pencillings.  Some  of  these  masses,  which  are  susceptible  of  a  high  and  perma- 
sent  polish,  would  be  valuable  for  ornamental  purposes. 

It  IS  estimated  that  8100,000  worth  of  ores  have  been  sold  from  this  mine 
■nee  1862. 

McrBRAL  Hill  Mine. — ^This  and  tho  Empire  Flat  mine  are  owned  by  Green* 
Doan  ic  Martin,  of  San  Francisco,  a  firm  lun«^  ougaged  in  tho  purchase  of  copper 
ORB  on  this  coast.  They  have  erected  two  famaces  and  other  works,  with  a  3D 
bone-power  steam  engine  to  run  the  necessary  machinery,  at  Aubrey  City,  a  town 
which  has  sprung  up  on  tho  banks  of  tho  river  since  the  opening  of  the  mines, 
having  ezpendea  nearly  8100,000  in  tuning  the  mines,  building  a  whart  maUng 
roads,  &c 

The  Sfmngfield  Company  own  the  Punta  del  Cobre  nune,  and  several  lodes 
Dear  the  Great  Central  Company's  mine,  and  there  are  other  nuues  of  probable 
value  in  the  district. 

It  is  to  be  r^^ted  that  these  mines,  after  having  been  brought  to  their  present 
stage  of  dev^ofinient  at  s«>  great  an  expense,  have  l>een  compelled  to  cease  ope- 
rations.  Only  a  few*  hands  aro  now  employed  to  keep  tho  property  in  order. 
The  furnaces  aro  idle. 

The  following  details  of  the  expenses  of  transportation  from  the  Aubrey  mines 
amy  be  useful  in  showing  that  some  of  tho  causes  which  prevent  their  develop- 
ment may  be  removed. 

The  expenses  in  brining  ores  frofn  the  mines  to  San  Francisco  sum  up  aboitt 
S25  per  ton ;  tins,  coupled  with  815  per  ton  freight  to  Liverpool  or  New  York, 
makes  $40  per  ton,  without  culcolating  iu8iuiince,  conunission,  interest  on  capital, 
or  costs  for  mining,  which  swell  the  actual  cost  of  the  ore  to  870  per  ton,  nearly 
equal  to  the  present  market  value  of  25  per  cent.  ore.  No  further  explanation 
is  necessary  to  show  why  it  is  unprofitable  to  ship  even  rich  ores  firom  this  dis- 
trict. 

The  difficulties  in  the  way  of  smelting  are  as  discouraging  as  those  attending 
the  exportation  of  the  on's.  No  suitable  materials  so  for  as  known  can  bo  had 
in  the  Territory  of  which  to  construct  tho  furnaces.  All  material  lias  to  bo 
brought  from  California  at  a  great  expense ;  steatite  from  El  Dorado  county  and 
sandstone  from  Catalina  island,  Sec.  Owing  to  the  depreilatious  of  tho  Indians 
the  wood-cutters  wero  unable  to  so  out  of  sight  of  tho  settlement  to  obtain  wo<k1 
for  charcoal,  the  supply  of  which  was  consequently  deiicient,  tho  quality  bad, 
and  the  expense  enonuous ;  charcoal  mode  of  iron  wood,  mus(]uete,  and  cotton- 
wood  costs  850  per  ton.  The  total  product  of  copper  mode  under  those  circum- 
btanccs  did  not  exceed  40  tons. 

Under  more  favorable  conditions  tho  mines  might  be  made  profitable.  There 
are  places  along  the  river  bonks  where  100,000  tons  of  carbonates  and  oxidt^s 
of  copper,  averaging  18  per  cent,  of  that  metal,  could  bo  quarried  like  marble ; 
but  such  ores  are  valueless  at  present. 
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Tlio  follomng  table  gives  the  exports  of  eopper  legolus  and  ores  from  San 
Francisco  «ince  18G2 : 

Exports  of  copper  and  ores  nfice  1862. 


To  New  Toxk. 

ToBostoa. 

ToteL 

Year. 

Oret. 

Copper 
regolot 

Oree. 

Copper 
regmiu. 

Orel. 

Copper 
regiutu. 

Ores. 

Copoer 

regnlni. 

1883 

Ton: 

06 
1.337 

4,90516-20 
4, 146  3-20 
9, 962  8-20 
2,633 

T^MUI. 

Ton*. 
3.574  16-20 
4.20815-16 
5,064 
9.050 
4,53613-20 

Tout, 

Tons, 

TOH9. 

Ton$. 

3.6fi0]6-20 

5,55310  20 

10.234  3-80 

17.787  19-20 

86.68316-20 

4.511 

Tlntt. 

1863 

715-20 
264  720 
8,581  16-80 
12,38415-20 
1,878 

tnu 

1065 

25 

422 
178 

85 

1R06 

8010-20 
141  18-80 

50210-20 

1867 

319 18-SO 

•TV>tal..-.. 

A  070  780 

635 

26,434  4-20 

17, 126  13-20 

222  8-20        fif^  fi3l  4.90 

8478-20 

_               1 

The  above  table  exhibits  the  de«)line  in  the  exports  daring  the  present  year. 
A  considerable  portion  of  that  which  has  been  shipped  has  not  paid  expenses, 
bnt  was  sent  under  contracts  previously  made. 

CoPPER-SkBLTING  WoBKS  ERECTED  ON  THE  PACIFIC  COAST. — ^The  follow- 
ing list  of  copper-smelting  works  erected  on  the  Pacific  coast,  though  not  com- 
Slete,  shows  the  extent  of  the  business  and  the  amonnt  of  capital  invested  in  its 
evelopment : 

List  of  coppersmeltMg  works  erecied  on  the  Pacific  coast. 


Wbero  located. 


Antioch 

Copperopoli«  ... 

WaMo 

Generaee  Volley. 
Jamet*!  Ranch . . 

Bear  Valley 

KearPlaoerville. 
Ilonter**  Valley. 
K«ar  Ashton.... 
PeavineHUl.... 


WOllamii  Fork. 
Campo  Seco  ... 


Total. 


Mine. 


Union 

Queen  Bronse 
CoHmopoUtan  . 


La  Victorie. 


Bnchanan 

Lyon'i..., 

Peavine... 


Several 

Campo  Seco. 


County. 


Contra  Costa. 
Calareraa  . . . . 
Josephine  . . . . 

Pliima* 

Maripoaa 

...do 

El  Dorado.... 

Mariposa 

Colusa 

Storey 

*JoHcphine... 


Calaveras 


SUte. 


California . 

....do 

Oregon 

California . 

....do 

....do 

....do 

....do 

....do 

Nevada . . . 

Oregon 

Arizona . . . 
California. 


Plan. 


Welsh.. . 

Gemuui.. 
....do.... 

Local  . . . . 

HaskeU's. 
...do-... 
....do.... 
....do.... 
....do.... 
....do  .... 

Oermaa.. 

Welsh..  . 
....do  .... 


Coirt. 


$25,000 
75.000 
40,000 
30,000 
90^000 
20.000 
10.000 
SO.  000 

e.ooo 

10,«)0 

90,000 

10U,COO 

30,000 


406,000 


*  Completed  June,  1867. 

Several  concentrating  and  roasting  works  have  also  been  erected  near  some 
of  the  copper  mines  at  considerable  expense.  The  concentrating  works  on  the 
Keystone  mine,  at  Copperopolis,  cost  $50,000.  It  is  qaite  fair  to  calculate  that 
S500,000  have  Deen  expended  in  the  constmction  of  smelting  and  concentrating 
works  on  this  coast  dnnng  the  past  four  yeai-s,  nearly  all  of  which  has  proved  a 
loss  for  the  reasons  stated. 

Ihpobtation  of  Metallic  Copper. — ^The  increase  in  ship-building  on  this 
C'Oast,  and  the  facilities  for  repiuring  large  vessels  by  the  construction  of  docks, 
&o.,  at  San  Francisco,  create  a  demand  for  sheathing-metal  and  nails.  The 
general  use  of  copper  plates  in  the  quartz  mills  requires  a  large  supply  of  this 
metal,  as  much  of  it  is  destroyed  by  the  chemicals  used  in  the  processes  for  amal- 
punating  the  precious  metals.  The  increase  in  the  manufacture  of  maohinefy, 
m  the  construction  of  which  brass  forms  a  considerable  item,  and  of  articles 
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wholly  compodod  of  ooppcr  or  brosp,  a  branch  of  hufuness  vrhlch  gives  employ- 
ment to  ecveral  factories  and  fonndries,  requires  a  constantly  increasing  supply 
of  this  metal.  • 

The  follox^ing  statement,  showing  the  imports  of  copper  during  18G6  and  for  the 
first  six  months  of  1867,  embraces  only  the  rongh  metal  and  siieets.  All  other 
fonus  in  which  it  is  importe<l  arc  inc1ii<led  nnder  the  head  of  general  morchan- 
diso.  Thongh  very  incomplete,  and  confined  to  the  imports  received  at  San 
Francisco,  this  table  shows  tliat  there  is  a  field  for  the  manufacture  of  copper  on 
the  Pacific  coast  which  deserves  the  consideratiou  of  capitalists. 

ImportM  of  copper  at  Sou  Frauciscn  from  Jaummrff  I,  1866,  to  Julff  1,  1867. 

Ban  and  packajreft  :  In  1&C6,  1,245;  in  IdOT,  242:  totol,  1,487.  Canes  of  Bheathin|^:  In 
1866,  1,2(13;  in  J867,  3J?ri;  total,  1,589.  The  weight  and  toIuo  of  the  packa{i^  are  nol 
returned  at  the  ciutom-hooso. 

ThkMaxufacture  of  Sulphate  of  Copper  ly  California. — llio  annual 
ctmsumption  of  the  sulphate  of  c(»p]KT  on  the  Pacific  coast  amounts  to  nearly 
500  tons.  The  jiresent  wholesale  price  is  8:200  jwr  ton.  About  four-fifths  of 
tutal  quantity  im]N>rted  is  used  in  the  ])rocesse8  of  anmlgamation.  The  greater 
part  of  the  c»thor  fifth,  or  about  100  tons,  is  used  by  farmers  for  soaking  wheat, 
&c. ;  sulphate  of  cop|)er,  or  blue-stone,  as  it  is  generally  called,  being  the  best 
knouii  preventive  of  nist  in  that  grain.  Till  recently  all  the  sulphate  of  cop- 
per uficil  here  was  imported,  chiefly  from  England.  At  present  there  is  sufficient 
made  in  San  Francis<X)  to  supply  the  demand.  Crane  Sc  Brigham,  a  finu  in  the 
drug  business,  liavo  l»ecn  en-aged  for  several  years  in  |>crfecling  a  plan  for  the 
>janufacture  of  this  article  from  the  sulphurets,  which  were  too  poor  to  pay  for 
export  or  concentration.  They  expended  nearly  S50,000  in  apparatus  and  exper- 
iment's and  (ibtaine<l  a  jMiteut  for  a  pnxress  which  they  discovered  in  18G4.  But 
the  costs  <if  labor  and  btronir  opposition  from  importers  made  it  an  uu|)rofitable 
investment.  In  the  spring  of  18G7,  a  method  was  discovered  by  thoin  of  making 
tJiis  article  from  the  carlnniates  and  oxides  brought  from  the  \Villiam8  fork  of 
the  Colorado,  Arizona,  by  which  it  is  prepared  in  the  greatest  purity  at  a  c4»Bt 
lielow  that  for  wliich  it  can  be  profitably  im|>orted.  The  JSan  Franciw:o  Ilefinery 
Works,  and  otIkt  establishments  in  that  business,  of  which  there  are  several, 
also  make  quantities  r»f  the  sulpliate  of  copper  as  a  by-i)roduct  of  their  cheniicaJ 
operatives.  Under  these  circumstances  it  is  not  improbable  that  the  imjMirtaticm 
of  this  article  vnW  so<^m  cease. 

Iron. — The  failure,  till  recently,  to  discover  a  deposit  of  coal  on  this  coast 
suitable  for  smelting  purposes,  has  prevented  much  attention  being  paid  to  the 
liodies  of  in)n  ores  which  are  scattered  throughout  California  and  Oregrni.  But 
the  discover}-  of  good  coal  in  Washington  Territory,  and  in  the  late  Russian  |h>h- 
sessions  on  this  coast,  within  the  juist  year  or  two,  has  brought  the  subject  of 
iron  smelling  into  notice.  The  cousumpticm  (»f  j)ig,  bar,  plat<r,  and  overj*  <ith<'r 
description  of  iron,  already  considenible,  must  inca>uso  wiih  the  pn>gressof  the 
States  and  Territories  on  this  side  of  the  Rocky  mountains,  and  the  importance 
of  this  metal  in  manufactures  and  arts  imparts  to  the  subject  an  interest  searcely 
fiodnd  to  that  attache<l  to  the  pr<Hluctif>n  of  the  pre<.'ious  metals. 

With  an  aliumlance  of  material  nece*isarv  for  the  manufacture  of  iron  at  their 
do^>rs,  as  it  were,  it  is  sc>arcely  probable  the  j>eople  of  this  coast  will  l»e  uuieh 
longer  cr^nient  to  im]Hirt  so  Cbscntial  an  element  of  prosjjcrity  from  foreign 
countries. 

The  FIR.ST  Irox-smelting  Works  on  the  Pacific. — T^regon  is  entitleil  to 
tlie  credit  of  having  erected  the  first  iron-smelting  works  on  the  Pariii*:  ri»ast, 
thongh  several  of  tho  heaviest  stockholders  in  the  enterprise  are  citizeud  n[ 
California. 
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Tlio  Oregon  lion  Works  are  located  at  Oswego,  al)out  nine  miles  soutli  of 
Portland,  on  the  west  bank  of  the  Willamette  river.  They  are  the  property  of 
an  incorj/orated  company,  having  a  capital  of  $500,000.  Tlie  operations  of  this 
company  were  commenced  in  September,  1865.  In  1866  the  erection  of  the 
fiunace  and  necessary  buildings  was  commenced,  and  completed  in  June,  1867. 
But  smelting  was  not  immediately  commenced,  in  conse([nence  of  an  instifiicient 
quantity  of  charcoal,  the  fuel  intended  to  be  used.  The  destruction  of  the  com- 
jMiny's  foundry  and  machine  shop  by  fire  on  the  night  of  July  2,  which  involved 
a  h>ss  of  nearly  $100,000,  further  delayed  operations. 

The  furnaces  were  erected  under  the  direction  of  Mr.  G.  D.  Wilbur,  of  Con- 
necticut, and  are  constructed  on  the  same  plan  as  those  in  general  use  in  that 
State.  They  are  built  of  the  basaltic  rock  which  imderlies  the  ore.  This  mate- 
rial is  found  to  be  adapted  to  the  purpose.  The  cupola  is  32  feet  high,  and  the 
bosher  or  hearth  nine  fe^t  six  inches  in  diameter.  The  blast  (hot)  is  applied 
through  three  tuyeres,  under  a  pressure  of  two  pounds  to  the  square  inch,  gene- 
rated by  suitable  machinery  driven  by  water  power. 

The  charcoal  used  is  prepared  from  the  Oregon  fir,  which  has  been  foun^l  by 
experiment  to  be  adapted  to  smelting  purposes,  and  is  ver\'  compact,  weighing 
about  16  pounds  to  the  bushel.  Contractors  supply  it  to  the  company  at  eight 
cents  per  bushel,  deli  vennl  at  the  works.  It  is  calcidated  the  furnace  will  reduce 
nine  tons  of  ore  daily,  (24  hours,)  each  two  and  one-half  tons  of  which  being 
estimated  to  produce  one  ton  of  metal  in  pigs. 

The  first  pigs  cast  at  these  works,  and  consequently  on  the  Pacific  coast,  were 
made  on  the  24th  August,  1867,  when  about  six  tons  of  very  good  metal  were 
run  out.  The  ore  used  ranged  iirom  60  to  65  per  cent.  The  furnace  has  been 
nmning  continuously  since,  producing  from  six  to  eight  tons  of  metal  per  day. 
About  80  men  are  employed  about  the  works  as  miners,  furnace  men,  teanir 
sters,  &c. 

On  the  1st  day  of  October  the  Oregon  Iron  Company  had  produc<»d  224  tons 
of  pig  iron,  2,240  pounds  to  the  ton,  at  an  expense  as  follows : 

For  each  ton  (2,240  pounds)  iron  produced  there  were  used — 

166  bushels  cliarcoal,  costing  at  furnace  8  cents $13  28 

884  pounds  lime,  costing  at  fhmace  40  cents 3  53 

4,970  pounds  ore,  costing  at  furnace  $2  50  per  ton 5  50 

Labor  reducing  each  ton 6  67 

Total  cost  of  the  pig  on  bank  of  river 28  98 

This  does  not  include  interest  on  capital,  or  State  and  ooimty  taxes. 

A  sample  of  this  metal  was  received  at  San  Francisco  August  30,  1867, 
whieh,  after  thorough  tests  by  the  various  foundries  ki  that  city,  was  pronoimccd 
a  superior  article. 

The  average  cost  of  importing  pig  iron  from  Europe  to  San  Francisco  is  about 
$40  per  ton,  ranging  ^m  $35  to  845 ;  the  fluctuation  arising  from  the  rates  of 
freight,  which  is  usiuilly  from  $12  50  to  $15  per  ton.  Occasionally  it  is  brought 
by  French  and  German  vessels  at  a  lower  price,  as  these  vessels  generally  carry 
cargoes  of  light  merchandise,  which  require  heavy  freight  as  ballast.  The  usual 
freight  from  Atlantic  ports  is  from  $12  to  $16  per  ton  in  currency. 

Within  the  past  year  small  parcels  of  pig  iron  hav<5  been  received  from  Aus- 
tralia. The  Australian  iron  costs  about  $40  per  ton  in  gold,  delivered  on  the 
wharf. 

The  following  particulars  concerning  the  cost  of  producing  iron,  copied  from 
the  report  of  the  United  States  Revenue  Commissioners  for  1865  and  1866,  will 
be  found  of  interest  in  this  connection.     It  will  be  seen  by  these  figures  thM 
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wLile  it  is  quite  possible  to  make  iron  on  the  Paeific  eoast  as  cLeaply  as  in  any 
other  portion  of  the  United  Stateti,  it  cannot  be  made  sk»  cheaply  as  in  England': 

An  ciCabliahiiient  capable  of  prodncin^  in  the  United  States  10,000  tons  of  iiDished 
uon  per  annum  woQld  cost  r«»r  ure.  lense*,  lands,  blast  fiiniaces,  mills,  booHm, 
and  appurtennnoeA  necessary  for  tbe  full  eqaipuient,  from  tbo  ore  to  tbc  fin- 
w!wd  iron,  at  ibe  present  time $1,1^,000 

CapiUkl  to  carry  iton 71)0,000 

ToUl "2, 000, 000 

A  rim i far  one  in  Great  Britain  woold  cost ^'lOO.Ol'O 

Capiial  to.carry  iton :ttXi,0(X) 

Total tiUO,000 

Interest  on  12,000,000  capital  invested  in  American  establishment  at  8  per 

cent $160,000 

OnbO0,000inEng:landat5percent 40,000 

Learing  a  balance  of  interest  a^rainst  American  manufactures  of 1*20,  OCO 

■ 

In  the  Ignited  States  a  fiur  arerage  cost  of  producing  pig  iron  is  not  loss  than  $35  per  ton. 
In  £n{r!and  or  Wales  the  cost  of  producinf^  a  ton  of  pig  iron  aTcra«i:ea  $14.  To  the  diffenmco 
gbi*wn  by  the  figures  pven,  it  is  just  to  add  tbe  difference  per  ton  caused  by  larger  interest 
on  the  greater  capital  invested  in  the  United  States.     (  Tirfs  rejiort,  pages  1127  and  'JSte*.) 

Tills  qitestion  of  interest  on  capital  is  felt  more  severely  on  the  Pacific  coa^t 
than  in  any  other  State  in  the  Union,  and  forms  an  impediment  to  all  manufac- 
tures. 

In  the  vicinity  of  the  Osi^'o*^  works  are  numerous  beds  of  hydrous  sesqiii- 
oxidc,  which,  aa-ording  to  cstinjates  based  on  careful  measurement,  contain  ciO,000 
toiis^  This  ore  by  analysis  is  found  to  contain  from  40  to  5G  per  cent,  motal. 
X<arly  ono-foiirth  of  tiiose  Ix'ds  consists  of  solid  masses  of  ore,  the  remainder 
c'.;n>i>ting  of  tho  tame  dejH»sit  very  much  disintc^ated  and  broken,  but  equally 
ric'li  in  nicial. 

At  tli<*  di.stanoe  of  two  and  (»ne-half  miles  from  the  A\orks  a  similar  body  of 
or<'  lijis  lM<*n  found,  which  measures  100  acres  sujwrficially,  and  of  a  thickness 
varvin*'  from  six  to  12  feet.  This  bo<lv  of  4«e  is  esiimate<l  to  contain  several 
millions  of  tons.  Simihir  IxKlios  of  ore  have  Iktu  found  at  wvend  jdaces  within 
an  area  of  twenty  miles  of  the  works,  extending  as  far  as  St.  Helen's,  on  the 
CH»himbia  river.  In  every  casi»  where  these  deposits  of  ore  have  been  examined 
they  an?  found  to  W  underlaid  by  volcanic  lava  ami  ashes,  Wneath  which  are 
b<'avy  l>e<ls  {»f  basaltic  rocks.  No  vein  or  deposit  of  the  ore  has  b(»eii  found  in 
this  basalt,  but  in  many  places  the  ci*evices  and  fissures  in  that  formation  are 
filled  with  s<-ales  and  fragments  of  the  overlying  ore. 

These  Innlies  of  ore  present  all  the  appearances  of  having  Ireen  deposited  in 
a  liquid  slate,  in  indentations  that  existed  at  the  time  of  the  surface  of  the  basalt. 
Tlic  whole  fi»rmation  has  subseipiently  l>een  tilted  up  so  as  to  dip  to  the  east  at 
an  angle  of  about  10  degrees.  The  present  surface  of  the  ore  beds  is  covered 
with  a  dejKJsit  of  sand,  gravel,  and  clay,  from  a  few  inches  to  10  feet  in  depth. 

Similai'  bo<lies  of  ore  exist  in  the  vicinity  of  Blount  Vesuvius,  Italy,  which  are 
known  to  have  been  ejected  from  that  volcano  in  the  form  of  chloride  of  iron 
and  subsequently  metamorphosed  to  its  presi'Ut  form. 

LinK»nit<»  is  never  foimd  except  in  rewnt  or  secondary  geological  fonnations. 
It  i.s  the  most  vabmble  of  all  the  ores  of  iron,  l>eing  readily  convertible  into  steel. 
The  diffrrence  lK?tween  limonite  anil  hematite  consists  in  the  former  contxiining 
fn>m  15  to  20  per  cent,  of  its  weight  of  water,  while  the  latter  contains  none. 
Limonite,  owing  to  this  difference,  melts  at  a  considerably  lower  ten)iM?rataro  than 
heciatite.  a  most  important  matter  in  a  country  where  fuel  is  expensive. 
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An  analysis  of  this  Oregon  limonite,  made  by  Kellogg,  Hueston  &  Co.,  oi 
San  Francisco,  gave  the  following  results : 

Sosqui-oxide  of  iron 77.6( 

^{oistnre 11. 1( 

Silica 1.0^ 

Sulphurand  phosphorus .K 

100.0( 


Its  specific  gravity  is  4.25.  By  actual  working,  on  the  large  scale,  it  yieldec 
54.37  per  cent,  of  metal  in  pigs. 

The  extraction  of  the  ore  involves  but  little  expense,  as  it  is  all  near  the  sur 
fiico.  It  is  estimated  that  it  can  be  tuken  out  and  delivered  at  the  furnace  a 
$1  50  per  ton. 

These  Oregon  iron  works  labor  under  a  dii?advantage  in  having  no  Iimeston< 

in  their  vicinity. .  This  mineral  is  as  essential  in  smelting  operations  as  fuel  itself 

All  the  limestone  used  has  to  be  brought  from  San  Juan  island,  and  costs  86  pe 

.  ton  delivered.     As  it  requires  one-third  as  much  of  this  mineral  as  of  the  ore  fo 

smelting,  this  disadvantage  is  serious  in  point  of  expense. 

Iron  in  California. — ^Every  description  of  iron  ores  is  known  to  exist  ii 
California  in  abundance.  The  most  important  bodies  of  them  are  found  amon^ 
the  foot-hills  of  the  Sierra  Nevada  mountains,  at  too  great  a  distance  from  tin 
manufacturing  centres  to  admit  of  smelting  with  profit,  to  compete  with  importer 
iron  at  places  along  the  coast  having  the  advantage  of  cheaper  supplies  frou. 
abroad.  The  heavy  cost  of  inland  transportation  from  these  central  marts  is  ai 
adv<antage,  however,  in  supplying  a  local  demand,  because  transportation  upwarcL 
to  the  mountains  is  always  dearer  than  it  is  downwards  to  the  plains.  The  cosl 
of  castings  received  in  the  mountains  from  San  Francisco  rarely  falls  below  $20G 
per  ton;  it  is  generally  much  higher.  The  consumption  of  cast  iron  among  the 
quartz,  lumber,  grist,  and  other  mills  located  among  the  foot  hills  reaches  nearly 
2,000  tons  annually,  and  the  demand  is  limited  by  the  difficulty  in  suppl3nng  it 

The  cost  of  erecting  smelting  works  on  a  scale  snfiiciently  large  to  supply  the 
local  demand  need  not  exceed  a  few  thousand  dollars.  The  profits  of  such  an 
establishment  located  among  the  mines,  or  on  the  line  of  a  railroad  connected  witb 
the  mining  districts,  if  properly  conducted,  would  be  remunerative.  It  is  straoge 
that,  with  such  facts  patent  to  capitalists,  works  of  this  kind  have  not  been  estab- 
lished at  points  where  materials  and  facilities  are  known  to  exist  for  canying 
them  on  to  advantage. 

The  following  particulars  concerning  bodies  of  iron  ores  found  in  this  State, 
which  have  been  examined  by  competent  persons,  will  be  useful  in  showing  the 
character,  importance,  and  location  of  these  deposits.  For  convenience  they  are 
divided  under  the  heads  of  specular,  hematite,  magnetic,  chromic,  titanic,  and 
mixed  ores. 

Sprcular  Iron  Orb. — ^Deposits  of  this  ore  have  been  discovered  a  few  milei 
north  of  the  town  of  Santa  Cruz,  75  miles  from  San  Francisco,  near  tho  sea,  in 
the  Coast  range.     There  is  abundance  of  wood  and  limestone  in  tho  vicinity. 

Also  on  Utt's  ranch,  six  miles  from  Auburn,  Placer  county,  in  the  foot  hil]% 
45  miles  from  Sacramento. 

In  the  Coast  range,  in  San  Bernardino  county,  about  600  miles  from  Saoca* 
mento,  is  another  deposit  of  this  ore. 

Also  at  Four  Hills,  a  locality  about  10  miles  northeast  from  Downievillfl, 
Sierra  county,  among  the  summits  of  the  Sierra  Nevada.  The  ore  at  this  plaoi 
is  very  pure  and  abundant,  in  a  densely  timbered  country,  with  limestone  aiom 
ftthand. 
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Plumas  coantT,  also,  contains  valuable  bodies  of  this  ore.  On  the  side  of  a 
broad  canon  in  the  southern  portion  of  this  conntv,  in  sight  of  the  high  peaks  of 
the  Sierra  Nevada,  about  16  miles  from  Downievillc,  Sieira  county,  within  a 
couple  of  miles  of  the  line  of  the  proposcil  Orovillc  railroad,  there  is  an  iron 
mountain  composed  in  great  part  of  this  ore.  It  assays  from  40  to  70  ])er  cent, 
metal.  Parties  have  pre-empted  320  acres  of  the  land  embracing  the  mountain 
for  the  purpose  of  working  it  as  an  iron  mine.  It  is  intended  to  erect  smelting 
wi»rks  on  the  ground  during  the  present  fall.  Wood,  water,  and  limestone  arc 
close  at  hand,  and  the  Beck  with  Pass  wagon  road  runs  within  a  mile  of  tho  claim. 

There  are  deposits  at  other  places,  but  the  above  are  among  the  most  acces- 
nl>le. 

Specular  iron  ore  is  somewhat  similar  in  composition  to  red  hematite,  but  is 
readily  distingiiishe«l  from  that  ore  by  breaking  with  a  bright  metallic  fractim>, 
almost  like  cast  iron,  to  which  peculiarity  it  owes  its  name.  Like  hematite,  it 
is  of  volcanic  origin.  The  ores  of  Pilot  Knob  and  Iron  Mountain,  Missouri, 
belong  to  this  class.  It  requires  a  much  gn^ater  heat  to  smelt  specular  iron  ores 
than  any  others  of  that  metal ;  this  trait  is  important  on  this  coast.  Tho  iron 
made  from  this  ore  is  the  best  known,  when  properly  made. 

Magnetic  Iron  Ores. — The  most  imponant,  because  the  most  convenient, 
body  of  this  ore  in  Califoniia  exists  on  the  line  of  the  Central  Pacific  railroad, 
near  Clipper  Gap,  where  tliere  is  a  mountain  of  considerable  proportions  com- 
poned  almost  wholly  tif  the  variety  known  in  Gcnnany  as  *'  spiegelien,"  from 
which  steel  is  made  with  so  much  facility  in  that  country  by  the  Bessemer  pro- 
cess. 

The  advantages  of  having  a  plenty  of  wood,  water,  building  materials,  and 
fire-clay  for  furnace  purposes,  and  limestone  for  ilux,  and  a  railroad  running  close 
by,  have  induced  an  attempt  to  erect  smelting  works  in  the  viciuity.  Ilobinson, 
Brown  &  Co.'s  iron  mines  are  hx»ated  here,  about  three  miles  from  the  rail- 
road and  three  miles  from  Bear  river.  Thes<*  mines  wore  liK-nted  and  piiteuts  for 
the  land  fn>m  the  ft-deral  g()veniincnt  applied  for  in  May,  ISGG.  Tbi»  comjany 
purchased  the  title  <»f  the  railroad  to  ilie  even  sections  ot*  thv  land,  to  the  extent 
of  alK>ut  1,500  acres.  Tlie  greater  i)ortiou  of  this  land  is  well  covered  with 
tim)>er  suitable  for  charcoal.  1'he  ore  crops  out  from  the  mountain  in  many 
places.  Then)  are  two  qualities  in  the  dejKJsit;  on  the  east  side  it  is  highly 
maCTietic,  while  on  tli<»  west  it  is  very  much  like  the  Oreijiui  limouite.  Assays 
made  by  Kellogg  &  llueston,  c»f  San  Francisco,  in  ^lareh,  1SG6,  gave  the  fol- 
lowing results:  the  magnetic  ore,  64.37  per  cent,  metal;  the  hematite,  44.t57 
I»er  cent,  metal.  A  s|H»i'imen  sent  to  Professor  Jackson,  of  Boston,  ^lassachu- 
wtts,  was  analyzed  by  that  gentleman,  who  states  in  the  rei)ort  on  the  subject 
that  it  contains  no  phosjihorus,  sulphur,  titanium,  or  other  substance  injurious 
to  the  manufacture  of  iron. 

A  tunnel  has  bei*n  cut  in  the  side  of  the  mountain  to  test  the  thickness  of  the 
stratum.  At  the  time  of  our  visit,  in  June,  1S67,  it  had  lH»i»n  run  for  30  feet, 
with  no  signs  of  the  end.  On  the  opj)osite  side,  where  there  were  no  croppings 
near  the  surface,  a  shaft  was  sunk  lo  feet ;  at  that  dej)th  thvy  struck  gt>od  oro. 
Kstimates  as  to  the  probable  expenses  of  making  pig  iron  at  this  locality  and 
delivering  it  at  S.'in  Francis<>o  show  that  charcoal  can  be  made  and  delivered  at 
the  furnace  for  12i^  cents  per  liushel,  (the  Oregon  works  pay  S  cents;)  the  lime 
will  cost  S2  per  ton ;  the  total  cost  ft)r  labor,  materials,  and  interest  on  capital 
n^achiiig  620  per  ton,  to  which  must  be  abided  SG  per  ton  for  transport  to  San 
Francisco  by  railroad  and  steamer.  The  average  cost  of  pig  iii»n  in  that  city 
during  the  past  three  years  hiis  been  S41  50,  landed  on  the  wharf.  lis  price  at 
present  is  from  S47  to  SoO  per  ton.  The  mines  are  40  miles  distant  from  Sacra- 
mento bv  railroad. 

Arrangements  have  been  made  Tilth  the  firm  of  Coffee,  Risdon  Sc  Co.  to  erect 
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one  of  HiukelFB  patent  water-lined  cupola  fnmaecs,  to  test  ^ho  working  qnalitieB 
of  the  ore.     This  furnace  was  to  Lave  been  completed  in  August 

The  parties  interested  in  the  enterprise,  being  men  of  limited  capital ,  are  not 
prepared  to  C'Onduct  operations  on  a  scale  to  insiu-e  success.  It  would  be  to  the 
l)enef]t  of  the  State  if  capitalists  would  take  bold  of  the  business. 

Bodies  of  ore  of  a  similar  character  exist  near  Gold  lake.  Sierra  county,  in 
the  vicinity  of  the  line  of  the  Central  Pacific  railroad.  . 

A  deposit  of  fine  magneticlron  ore  was  discovered  in  the  summer  of  1867  on 
Gn>use  ridge,  14  miles  from  Washington,  Nevada  county.  This  ore  is  energeti- 
callv  masmetic — so  much  so  as  to  lift  knives  or  nails — and  is  said  to  contain  suffi- 
cient  gold  to  pay  for  extracting  that  metal  from  il. 

In  the  summer  of  1867  a  body  of  magnetic  iron  was  discovered  near  Chap- 
|mral  Hill,  Butte  county,  near  the  Grizzly,  a  tributary  of  the  Butte  creek,  about 
46  miles  from  Oroville,  on  the  Susanville  road.  The  ore  is  found  in  a  locality 
where  the  slate  and  granite  formations  unite.  Some  portions  of  it  are  so  mag- 
netic that  fragments  broken  off  can  be  lifted  by  the  larger  pieces.  It  was  this 
peculiarity  that  led  to  its  discovery.  An  analysis  made  by  Kellogg,  Hueston 
&  Co.,  of  San  Francisco,  yielded  65  per  cent,  of  metal.  The  deposit  is  in  the 
form  of  a  stratum  or  bed  of  unknown  thickness  and  extent.  In  July  a  shaft 
liad  been  cut  to  the  depth  of  20  feet  without  passing  through  it.  It  had  been 
traced  300  feet  in  length  by  nearly  a  quarter  of  a  mile  in  width.  Being  located 
on  a  densely  timbered  hill,  covered  with  broken  slate,  it  was  not  convenient  to 
trace  it  to  its  full  extent  There  is  abundance  of  wood,  water,  and  limestone  in 
the  vicinity. 

Bodies  of  similar  ores  are  found  in  the  Santa  Inez  valley,  in  the  San  Ea&el 
district,  Santa  Barbara  county,  about  450  miles  from  Sacramento. 

Magnetic  iron  ore  or  magnetite  is  one  of  the  most  extensively  distributed  and 
valuable  of  that  metal  found  on  this  coast.  It  contains  a  larger  per  centum  of 
metal  than  any  of  the  other  ores ;  when  pure  it  generally  contains  from  60  to 
70  \ycT  cent.  It  is  changed  in  many  places  into  specular  ore  by  the  addition  of 
oxygen,  which  it  absorbs  from  the  atmosphere. 

Ukmatitb  Ores  of  Iron. — There  are  large  bodies  of  simonite,  identical  in 
composition  with  the  ores  found  at  Oswego,  Oregon,  on  the  banks  of  Spring 
creek,  a  few  miles  west  of  Shasta  City — nt  an  elevation  of  nearly  6,000  feet 
above  the  sea — among  the  granite  peaks  of  the  Sierra  Nevada,  about  180  miles 
from  Sacramento. 

A  deposit  of  red  hematite  was  discovered  in  March  last  on  the  ranch  belong- 
ing to  the  Sisters  of  Charity,  about  16  miles  from  the  city  of  Los  Angeles.  The 
ore  presents  itself  on  the  surface  for  nearly  a  mile  in  a  stratum  averaging  15 
feet  thick,  enclosed  in  hard  metamorphosed  clay  slate. 

Chromic  Iron  Ores. — This  class  of  ores,  so  rare  and  valuable  in  the  Atlantic 
States,  is  abundant  on  this  coast,  being  found  in  the  Coast  range,  the  foot  hills, 
and  among  the  Sierra  Nevada^,  wherever  there  is  serpeniine  in  the  country. 
Among  the  most  important  dejwsits  of  it  are  the  scattered  and  broken  masses 
which  cx)vcr  the  ground  for  miles  in  the  \ncinity  of  the  New  Idria  Quicksilvei 
mine,  in  Santa  Clara  county.  There  is  another  body  of  it  cresting  the  ridge 
which  forms  the  boundary  line  between  Monterey  and  Fresno  counties.  In 
Tuolumne  county,  near  the  Crimea  House,  are  deposits  which  are  found  between 
the  strata  of  talcose  slate,  lying  in  a  vertical  position,  the  weathered  portiom 
of  which  stand  out  from  the  surrounding  hills  like  tombstones  in  a  grave* 
yard. 

In  Del  Norte  county  to  the  north  of  the  copper  mines  on  the  "  Low  Divide,*' thcrs 
18  a  peculiar  deposit  of  chromic  iron  disseminated  through  the  serpentine,  which 
constitutes  the  greater  portion  of  the  country  thereabouts.  This  ore  weathers 
into  round  grains  like  shot,  from  the  size  of  a  pin-head  to  a  four-pounder,  and  ia 


WEST   OP   THE   EOCKT   MOUNTxVINS.  225 

>priately  called  iron-shot  by  tlic  miners  in  the  vicxiity,  wlu)  find  aliundanco 
n  the  shiioes  when  washing  up. 

ere  IP  anoilior  Ixxly  of  clmunic  in>n  in  Del  Norte  county,  of  Uilferent  aj)pear- 
on  i?miih's  river,  about  20  miles  from  Crescent  City.  This  ore  is  compact, 
i?  black  jis  jet. 

San  Bernariliiio  c<»nnty  there  are  extensive  deposits  of  this  ore  along  tho 
some  of  wliich  contain  fine  i^peciniens  of  vautineliniie  chi*omate  of  Icatl  and 

T. 

the  south  side  of  iSan  Diesro  gulch,  Cuhiveras  county,  on  the  crest  of  tho 
St  hill.  op{H^<ite  the  Noble  Copper  mine,  tliere  is  an  is«ilatCMl  mass  of  this  oro 
vill  weiirh  t!:oiisands  of  tons,  which  sur.:ioinus  a  rather  singular  formation, 
mel  run  i:i  the  hill  beneath,  in  search  of  <'opper,  cut  .through  several  wido 

of  soqientine,  bnirite.  talc,  and  other  mainicsian  miuenils.  Chromic  iron, 
■ornate  rif  irnn,  i<  <»f  consiilorabir  in)pnriaii(e  in  the  arts,  but  not  as  a  source 
'taining  the  \rn  tab  Though  abuu<laiit  on  this  coast,  it  is  very  rare  in  tho 
tic  .S;:ir<'S  and  Kurope.  Enghunl  c<»ntains  si'arcely  any;  that  country 
iS  about  />.000  tiius  annually,  for  the  ]>ur))ose  of  manufacturing  the  varioiia 
)unds  of  chroir.'UTu,  used  in  calico  priming,  painting  porcelain,  making 
nts,  chniiiiic  acUl,  &c.  A  large*  cpianlity  was  fomicrly  shipj)e«l  to  England 
the  liarehills,  near  Baltimore,  Maryland,  where  the  most  valuable  deposit 
.*.  Atlantic  side  exsits.  With  cheap  transportation  and  lab(»r  this  oro  would 
»  export. 

:axic  Iiiox  Oi:i-:  is  gcnei-ally  found  on  this  coast  in  the  form  of  fine  grains^ 
liT  the  givater  portion  of  ihr  '*  black  santl,"  so  ditHcrdt  to  separate  from  the 
old  obtaiueil  fium  the  alluvial  washings.  All  volcanic  rocks  contain  titanic 
I  th(f  form  t»f  irr;iins.  As  these  rocks  disiuieirnite  the  frniins  aro  sot  free 
'  are  sev<*i*;il  varieties  of  litaniferous  iron  'u\  the  grains,  most  of  which  arc  mag- 
It  has  been  found  in  a  nund»er  of  thin  seams  in  traj*,  in  KI  Dorado 
V,  near  l)i;trnond  Siirinijs. 

Ljc  ex<ilri;i»'nf  was  rrc.ittnl  in  San  Fran<'isco,  about  a  year  since,  by  tho 
(•rv  of  titaijic  Wnu  in  th**  sand  <»n  tho  pe.ui:  within  the  harbor.  jSmall 
iiies  of  ir  were  coHt»(!t('d,  and  some  ol'  it  smjlred,  under  tlie  iuijjression  that 
lid  injiki*  piir-iron.  ;ij;il  that  tli«MV  was  a  **  lead"  of  it  in  the  vicinity.     The 

exph:riali«Mi  of  lis  Siuinu-.  slit»\vs  h4>\v  unn.'asonable  sufh  conclusions  were 
^e:>  Oni:>  nv  liiox. — 'i'liereisabi>dv  of  iron  ore4»u  IVati's  Hill,  near  lono, 
■;r  <"«>Mii*y,  on  rjie  bor.lcr  of  ilie  Saeraiaenti)  valley,  which  does  not  belong 
-  «»f  i.iic  varieties  ab(»ve  <leseribed.  If  is  of  an  earthy  natiuv,  and  evidently 
limenrarv  (jriirin,  ftmuinir  a  stratiuu  neailv  20  feet  thick,  extending  for  a 
:ic;a*  th<*  top  ««f  a  h»de  blulf,  which  projeets  into  the  vaMey.     It  containB  a 

\*(iT  Centum  of  imii.  In  K;veral  loealiiies  along  the  margin  of  tho  San 
lin  iind  Saeiamwito  valleys  there  are  dejjosits  of  iron  ores  in  tho  form  of 
i.  Jt  is  uiti  neeessirv  to  «iv»'  derails,  as  then^  are  such  abundant  sources  for 
linir  belter  ore.-:  rhev  will  )»e  described  uaihr  the  head  of  *'clavs,''  &c. 
>x  O'iKS  rx  Xi:vAi)A. — Tlie  Huvevors  <  inijlovi'il  bv  the  Central  Paciiic 
>:w:l  C<»rri}>any  rejxnt  the  discovery  of  extensive  be«Is  of  magnetic  ir^u  ovo 
I  a  Hh'»r:  di.-tance  «*f  the  lim*  of  that  road,  near  Crystal  Springs.  Also  at 
>iirir,  within  a  mile  of  the  road,  and  at  Long  Vallev.  'J'here  art^  many  other 
ts  in  Nevada  which  contain  iiou  ore.  'Phtn*  i>  a  Maries  of  regular  veins  of 
.;ir  oil-,  from  s  to  20  feet  t-Iiick,  near  tii©  e.'u-t  fork  of  W;iikers  river,  i:\ 
ralda  eounty. 

►X  Oi:i:s  I X  L'taii. — This  Territorv  abounds  in  iron  ores.    There  are  several 
td  of  carbonate?  of  iron  within  20  miles  of  Salt  Liike  City. 
>X  i)HKS  IX  AiJizrjXA. — The  abundance  of  nearly  all  kinds  of  iron  orcu  in 
erritory  is  «piit«;  remarkable.    Whide  ranges  of  mounlains  along  the  Ooloriuh> 

great  parr  c^.mjK^sed  of  them.     The  copjwr  mines  at  Williams  fork  arc 
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sorroundcd  with  beds  of  iron  ores.  In  the  Mineral  Hill  and  Planet  mines  the 
ores  are  pure  oxides  of  iron  and  copper.  Several  of  the  tunnels  run  in  workii^ 
these  mines  liavc  been  cut  through  solid  beds  of-  iron  ore.  The  wall  rock  enclodug 
nearly  all  the  copper  lodos  ai'e  of  the  same  mineral.    * 

Concluding  Remaiiks  on  Orbs. — ^Tho  above  examples,  selected  from  a  great 
number  of  a  similar  character,  are  sufficient  to  show  the  abundance  of  the  ores  of 
iron  on  the  Pacific  coast,  particularly  in  California,  and  the  advantage  that  State 
possesses  in  having  furnace  materials  and  limestone  convenient  to  the  mines. 

It  vAW  be  observed  by  rcferonce  to  the  analyses  that  the  *'  lay,"  or  per  centum 
of  metal  in  the  ores  found  on  this  coast,  ranges  from  46  to  80,  or  an  average  of 
upwards  of  50.  This,  however,  is  applicable  only  to  the  higher  grades.  Accord- 
^ing  to  the  goveinmeot  rotiuns,  published  in  England,  the  ores  obtained  from  the 
mines  in  Wales  do  not  exceed  33  per  cent.,  and  those  from  the  mines  in  Stafford- 
shire, the  great  iron  district  of  England,  do  not  exceed  30  per  cent.  Most  of 
the  ores  found  in  that  country  requiro  roasting  as  a  preliminary  process,  owing  to 
iheir  containing  deleterious  elements.  The  oros  on  this  coast,  being  nearly  all 
oxide,  can  be  smelted  at  one  operation,  and  will  produce  a  very  pure  metal. 

Thr  Consumption  of  Iron  in  California. — The  consumption  of  iron  in 
this  State  is  large,  and  constantly  increasing.  The  imports  of  cnide  metal,  given 
in  the  accompanying  table,  constitute  but  a  portion  of  the  total  quantity  used,  as 
much  of  it  is  obtained  by  rcmolting  worn-out  or  useless  machinen^,  and  other 
articles,  of  which  there  aro  many  thousands  of  tons  in  the  State. 

San  Francisco  is  the  centre  of  this  trade.  In  addition  to  supplying  California, 
as  the  following  table  will  show,  iron  and  macliinerj'  arc  exported  to  Nevada, 
and  the  adjoining  Territories,  the  Sandwich  Islands,  Mexico,  British  Columbia, 
and  other  countries. 

The  following  list  of  foundries  and  machine  shops  in  San  Ffancisco  will  convey 
an  idea  of  the  proportions  of  this  business  there.  I'hcro  are  also  23  other  foundries 
in  Cahfomia,  and  six  in  Nevada.  The  estiiblishments  at  Sacramento,  Nevada 
City,  Marysville,  Stockton,  Sonora,and  one  or  two  others,  are  able  to  make  almost 
any  description  of  machinery. 

Iron  Foundries  in  San  Francisco. — The  Vj^lcan  covers  the  block  embraced 
by  137  feet  on  Fi^mont  street,  and  running  275  feet  to  Beal  street,  and  extending 
tlience  to  Mission  street.  On  this  block  there  aro  brick  and  frame  buildings, 
suitable  for  an  extensive  business.  Every  description  of  machinery,  from  a  coffee- 
roaster  to  a  locomotive,  including  boilers,  and  everything  complete,  is  made 
hero.  Many  improvements  in  the  manufacture  of  engines  and  boilers  have  been- 
intnKluced  in  this  establishment,  lilost  of  the  machinery  used  at  the  Mission 
woollen  mills  was  made  here,  as  was  also  the  machinery  for  the  mints  at  Mexico 
and  British  Columbia.  The  most  powerful  engines  in  use  on  the  Comstoek 
lode,  Nevada,  were  also  made  here.  A  few  months  since  a  quartz  mill  was  made 
hero  and  shipped  to  Nicaragua,  and  a  pumping  engine  for  use  on  a  mine  at 
Parquiqua,  Bolivia.  The  capacity  of  the  furnaces  at  this  foundry  is  sufficient  to 
melt  35  tons  of  metal.     Nfarly  100  men  arc  employed  on  the  premises. 

Tlio  Fulton  is  located  on  First  street,  and  employs  abont  50  moulders,  doing 
an  extensive  business  in  architectural  casting ;  machinery  of  all  kinds  is  also  made. 

The  Etna  is  a  similar  establishment  to  the  Vulcan,  but  on  a  somewhat  smaller 
scale.  It  has  facilities  for  melting  six  tons  of  metal.  It  is  located  on  Fnimont 
Biroot. 

The  FranJclin  is  also  located  on  Fremont  street.  The  engine  used  for  print- 
ing the  Evening  Bulletin  was  made  at  this  establishment.  It  has  conveniences 
for  melting  10  tons  of  metal,  and  employs  25  men. 

The  Golden  State  is  located  on  First  street,  and  is  of  about  the  same  capacity 

the  Franklin. 

The  Pacific  is  an  establishment  reaching  from  First  to  Frdmont  street.     It  was 
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oommenced  in  1850.  The  buildings,  chiefly  constnicted  of  brick,  cover  two  50- 
vuialots.  The  maehineiy  for  the  new  rolling  mills  wiis  made  hens  the  lly-whcel 
for  which  weighs  25  tons.     It  can  melt  20  tons,  and  emph)ys  ab«nit  75  men. 

The  Mhicrs^  is  also  on  First  street,  and  extends  thwugh  ti>  Fremont.  It 
employs  alM>ut  250  men,  and  can  turn  out  a  20-stamp  mill,  boiler  and  all  com- 
plete, in  30  days.  The  iron  castings  for  the  State  capitol,  at  Sacramento,  were 
made  here. 

The  San  Francisco  is  located  at  the  comer  of  Fremont  and  Mis:^ion  strectfl, 
where  it  covers  a  fifty- vara  lot.  All  descriptions  of  machinery  i'.re  made  here. 
It  can  melt  15  tons  of  metal,  and  employs  about  40  men. 

The  Citt^  Iron  Works  are  locatetl  on  Fremont  ntreet.  Employ  about  20 
hands.  Considenible  machinery'  for  the  Sandwich  Island  iugar-mills  has  boon 
mode  here. 

The  California  Foundry  is  also  on  Fremont  stn»ot.  This  establishment  does 
an  extensive  business  in  architectural  castings,  which  it  makes  a  specialty.  The 
fronts  of  sevend  of  the  most  elcGrant  bnildinirs  in  the  citv  were  cast  here.  Itliaff 
fiacilities  for  melting  six  tons  of  metal,  and  employs  about  20  hands. 

The  Union  Foundrtf^  comer  Fii-st  and  Mission  streets,  is  the  oldest  and  largest 
establishment  of  the  kind  on  this  coast.  It  was  conmienced  in  1S49.  Tlie 
buildings  include  a  thro<»-story  brick,  having  a  frontage  of  1S7  feet  on  First  stroot, 
extending  275  feet,  and  fronting  1:20  iVoi  on  Mission,  the  whole  covering  nearly 
50,000  feet;  300  men  are  employed  here.  The  machinery  for  the  United  Statoa 
steamer  Saginaw  was  made  at  this  foundry.  The  lirst  locomotive  made  on  thin 
coast  was  cast  and  finished  here. 

The  Atlas  Iron  Worlcs  are  located  on  Fremont  street.  Thev  jire  chiefly 
engage<l  in  casting  for  agricultural  puqtoses.  Can  melt  seven  tons  of  metal,  and 
empk»ys  al>out  oO  men. 

The  Jackson  Foundnj  is  located  (m  Jackson  street.  Its  ojK^rations  are  con- 
fined to  Ciwting  stoves,  ornamental  railimr,  and  other  light  and  fancy  goods. 
The  ramies  used  in  nearlv  all  the  liivt-clarjs  hotels  in  the  city  wen*  made  hero. 
It  ifives  eHi[»loyni(nr  to  about  VA)  www. 

'i'lie  Ktnpirc  Ftjumlrji  is  on  Mis^ion  strert,  near  lk\de.  All  descriptions  of 
ma«-hiiierv  and  castinirs  arc  made  here.     It  eniT>lovs  .SO  ni(»n. 

It  is  within  limits  to  estimate  the  consum})tioii  of  ironinCaliloriiia  andtho  States 
and  Terrirories  dej)endent  (m  it  for  sii]>plies,  at  .'U),()00  tons  annually.  The  busi- 
nets  gives  emjjloynient  to  nearly  .'5,000  men.  There  are  'M  maelnne-shops  in 
San  Francisco,  in  ad<lirion  to  those  eonneeted  with  the  above-named  foundries. 

The  Iur^^e:>r  iron  vessr-l  ever  east  in  the  L'nited  States  wjis  ma<le  at  the  Union 
Foundry  in  iMOi.  li  was  a  shallow  pan,  capable  of  holding  I, .'>!()  gallons,  and 
weigliCtl  8,114  iHMinds.      It  was  for  us(?  in  on<-  of  the  local  soa])  factories. 

A  rolliijg-iaill  and  sieain  ftirgiiig  e.^tahlishiiient  has  recently  been  compleUnl 
at  San  Franeis^eo,  with  niaehineiy  an<l  apparatus  fia*  making  every  description 
of  bar  and  nxl  iron,  fioni  one-lnurth  <;f  an  inch  diameter,  and  one-eighth  of  an 
inch  thick,  to  12  inches  wide,  of  any  ^liap<'  re<pured  b\i  manufacturers,  including 
all  sizes  and  |)att«rns  of  railn>a<l  iron.  This  er^tablishnient  furnishes  a  market 
fur  all  the  scraj>  ir(»n  that  can  b(.'  obtaiiie*!.  It  is  proposed  to  erect  pu<ldliug 
tarnac<^  for  c<»nvert.iiig  ea>t  into  malleable  iron,  as  the  suj)ply  of  materials  is  not 
equal  U\  the  demand. 

The  above  f;u;ts  iire  suHieient  to  show  that  there  exist  on  the  Pacific  coast  a 
fair  deniiuid  for  iron  anil  s^.»me  facilities  for  its  uumufactme. 
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Imports  df  trtm  (ckkfli^  raUroadJ  into  San  Francisco  during  1866,  and  first  six 

motUhs  qf  1867. 


Description. 


Pigirou,  tons 

Btm 

Bars,  bundles 

Pipes 

Pipes,  bundles 

Hoops,  &c,  bundles... 

Hoops,  cases ^. 

Sheets,  bundles 

Sheets,  cases 

Plates 


9,388 

157, 508 

40,088 

18,278 

14,584 

31,985 

395 

21,604 

331 

7,622 


1867. 


2,063 

100,378 

30,229 

14,429 

7,451 

19,607 

394 

4,048 

121 

io,iai 


Exports  of  iron  and  machinery  from  San  Francisco  during  1866,  and  first  six 

months  qf  1867. 


Articles. 


Iron,  bars 

Iron,  bundles   

Iron,  pig,  tons.'. 

Sheets,  packages 

Hoops,  &c.,  Duudles 

Hoops,  cases 

Pipes,  bundles 

Pipes,  pieces 

Castings,  pieces 

Plates 

Machinery,  packages 

Machinerj,  pieces 

Machinery,  cases 


•a 

o 


1866. 


1,577 

648 


33 
177 
254 
120 


33 
40 
2,482 

889 
306 


1867. 


500 
229 


27 
121 


2,  :^2 

1,108 


GO'S 

o 
H 


1866. 


2,012 
432 
10 
14 
383 
23 
5 


lo: 


1867. 


12 


t 
o 


1866. 


300 
37 


8 


12 


14 

47 


1867. 


77 
167 


98 


£ 

o 
o 


1866. 


16 


2 

30 


56 

54 

2U7 

19 


1867. 


138 
IB 


Coal. — The  importance  of  coal  as  an  elemont  of  national  and  local  prosperity 
is  90  generally  recognized,  that  it  is  unnecessary  to  make  any  remarks  touching 
the  advantages  of  an  abundant  supply.  But  the  relative  value  of  the  sevenu 
varieties  of  coal  for  domestic  and  manufacturing  purposes  not  being  so  generally 
understood,  may  render  some  explanations  on  this  point  appropriate. 

The  vaiieties  of  coal  to  which  England  owes  its  prosperity,  and  which  are  80 
abundant  in  Pennsylvania  and  other  Atlantic  States,  do  not  exist,  or  at  all  eventi 
liave  not  been  found,  on  the  Pacific  coast  But  there  are  extensive  beds  of  other 
varieties,  which  differ  as  much  m  their  composition  and  heating  qualities  as  the 
coals  of  other  countries  differ  from  each  other.  In  the  northern  parts  of  the  coast 
the  coal  is  as  superior  to  that  found  at  Mount  Diablo  and  further  south  as  the 
Welch  coal  is  to  the  Scotch,  or  the  Pennsylvania  anthracite  to  that  found  in 
Irc^land. 

Modem  geologists  have  abandoned  the  idea  that  coal,  to  be  of  good  qualitf, 
must  bo  found  in  one  particular  fonnation.     Experience,  the  most  reliable  guijb^ 
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aoBtn£cU  soeh  ft  ibcoiy.  Eeeeanrhrs  in  IntJia.  CbioA.  Austialu.  New  ZmLiihI, 
Chili,  ftcd  ca  itb  ixost,  prove  ibai  gtxxt  roa).  a«la[i'.nl  ui  n«aily  all  pafpowji,  W 
faond  oaieide  t>f  the  nrbciniferoiie  fonuauon.  Science  hzn  fjuled  lo  de&iitiutiaiP 
tliftt  gwd  coal  may  nut  be  found  ia  .idv  g«?uli^c:d  fonaaliuu.  lliere  me  luaay 
ieatioii«  for  believing  iLai  nben  ilie  mines  on  Uiis  cua^i  shall  be  wurLnl  to  a 
dppili  apprc-ailiinj  «iat  of  ihe  mines  in  other  wunnics.  ihc  quality  of  the  coal 
will  be  fuimd  to  t«ar  a  f4Vi>rable  coRipari«on.  Aual\~£e^  luade  by  Profetti<r 
Blako  and  oiher  srientidc  geriilecien.  of  c.>al  token  at  a  greater  deptb  tliau  the 
wnples  reeled  by  ProfefsoV  WLituey,  >□  IStil  anil  IStiS.'ehonly  after  the  Cali- 
fcnua  isines  were  opened,  cshlbii  a  uiarkcd  iinproveiueDt. 

The  fuUowins  repons  exhibit  the  change  in  c.  tupodtiun  of  the  Uount  Diablo 
cool  as  the  depth  of  the  mines  increafcs : 

AmalifsU  qfsampJe  r/  mal  fnni  PiilAurtf  miw.  lalxn  from  thick  scam.  liOO  fitt 
j'fWH  suijacc,  in  IStiT,  by  Pn/cfsor  W.  P.  lilabc. 

MaitfBn 3.» 

Bitmninoiu  nutter . . 47. 06 

FixtdmboD 44.90 

jUhea *.7I 

»».M 
There  was  no  trace  of  Ealphor  in  the  sample. 

AjuUgsU  </  coal  taken  800  fict  Moir  surface  on  fix  t«c/w  in  Blodl  Diamimd 
mine,  in  2Iaif,  1867,  6(*  Prtifcssor  Price,  superintcndi^ff  cbcmist  to  GoMcH  CU$ 
Chemical  Works,  and  to  San  FniMCwro  Htfining  Works,  dr.,  tfr. 

Houtim 9,S* 

AihM a-r. 

Solpbnr. a.«5 

Oi'gfn  anJ  niaogBn „ ., ^.f>*l 

Bjdrogen a.7r> 

C«bon 5t.7! 

UM.CM 


AncdifSis  (/  JUounl  DiaUo  coal,  Uikcn  fn-m  miir  surface,  in  ISGl  ami  lSli2,  by 
Professor  Whtlncy,  SlalcgciAt^i^t  •ifCulit'ornia. 
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3 

S 

1 

e 
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r 

Y 

13.  f4 
41).^ 
44.Lt-J 

'-> 

ia.47 
4t).:ic 

■111.15 

411.1:1 

it.  i:i 

44.  ."h. 

:)!>.:» 

Aih 

r..5ii 

4.M 

...; 

;!.'.it 

7.M 

II  ftill  be  ecen  by  cmpitriii!;  these  n-jwrlrt  that  tlii>  propnrliim  of  imiislure  in 
this  coal  h  mucli  lc8»  in  tlic  nt'ciitly  cxiiiHinnl  »iniple.  TliiH  cluinjje  in  coni- 
powtion  increases  the  piiwtfr  (if  the  foul  fur  gcneiiitin'r  steam  niul  uiIkt  purpiiBes 
It  least  25  per  cent.  It  wok  ihe  excend  of  moisture  in  the  coiil  tiikm  from  near 
(be  sor&ce  that  caused  it  to  crumble  on  expotiure  to  the  uir,  or  when  thronii  iuw 
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the  foe.    ThcBo  defects  ^ecroaung  with  inoreaaed  doptli  of  the  niincs,  the  value 
uf  the  coal  iocrcaees  in  proportion." 

Thoro  is  a  very  inaterial  diffcicnce,  however,  in  the  quality  of  the  coal  taken 
from  each  of  the  Beauia  in  tho  Mount  Diablo  mines,  aa  well  as  between  this  coal 
&nd  tliat  obtained  from  other  ininee  on  tho  coast,  leading  to  tho  inference  that 
each  is  separate  in  origin. 

The  Clark  or  upper  seam  at  Jfotmt  Diablo  is  enclosed  in  soft  sandstone  above 
and  below,  with  scarcely  any  shale  or  slate.  The  Bleach  Diamond,  or  lower 
seam,  is  overlaid  by  three  or  fonr  feet  of  slate  and  shale,  and  underlaid  by  two 
seams  of  tough  clay,  separated  by  folate  highly  charge<l  with  sulphur,  while  the 
ooal  is  comparativelv  free  from  lliat  clement.  Tho  middle  seam  is  divided  by 
date  and  contains  a  large  per  cent,  of  sulphur.  i 

The  following  are  the  prominent  trails  of  the  coal  found  on  this  coast:  The     | 
Mount  Diablo,  California,  is  an  inferior  quality  of  coal,  but  answers  tolerably 
well,  where  bnlk  is  no  great  object,  for  generating  steam.    Being  cheap  it  is 
used  to  a  considerable  extent  for  domestic  purposes. 

The  Nanuirao,  Vancouver's  Island,  is  excellent  for  generating  gas.  It  is  also 
extensively  nsod  for  steam  and  domestic  purposes.  It  bums  with  less  smoke 
than  Mount  Diablo  coal,  but  loaves  more  ashes. 

Tho  UcUingham  Bay  coal  is  considered  tho  best  on  this  coast  for  domestic 
pniTtoecs,  as  it  is  tolerably  free  from  odor,  and  bums  with  a  bright  cheerful  flame 
and  veiy  little  smoke.  It  may  Iwi  compared  with  tho  lower  grades  of  English 
coal.     The  mine  is  in  Washington  Territory. 

*  In  tbi3  coaDectioa  it  may  not  be  Dnintcrestm);  to  e'lvo  resulli  of  an  analyiis  made  b; 
lIoBBra.  FalkcDtin  &.  UanU,  Sbd  Framibt'o  Cbeu;lcal  Works,  of  Boma  Baghalivn  cdkI  from 
Bftet  Siberlit.  iviili  ii  comparuiivu  lalilo  of  iho  results  obtuned  from  difffient  kinds  of  coal,  u 
l«  th^T  conntiluenla,  and  iho  efTcet  oblaiued  in  tbeiruso: 
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8 
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ft 
Is 
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1 

1 

Cnmler1indi(NJd''B)!!!! 
Cnniberluid.(A.A.T.]... 

l.SSKJ 
1.3;(7 

i.aaa 

1.257 

.■■..28 
12.  C7 
ID.  53 

2:i.ei 

:'r,.8:t 
35.70 

83.15 
74.5:1 
7ti.0'J 
r.7.57 
&7.IXI 
5G.45 

r..5G 

11.31 
7.33 

5.10 
6,40 
6.05 

8.35 

10.00 
7.47 

ti.oa 

7K 
677 

a'a 

7C4 

Bi7 

153 
SM 
505 
421 

Volatilfl  combuitibiB  matter , 35.7'. 

Matitore ^ 1,R 

Fiicdcarbon ,' 56.45 

Earthy  matter 6.05 

Amount  of  (^  evolved  bj  10  pounds  avoirdupois  of  coal,  33  cubic  feet 

Tbe  smonnt  of  snlpbur  coDlained  in  the  sample  was  so  minnte  OS  not  to  warrant  •  qnut- 

titative  determination.     In  legatd  to  its  constituents,  the  coal  examined  seems  almoet  iceoti- 

i:al  with  tiiat  uf  Newcastle,  England. 

On  icnitin);  the  coal,  cakes  I'ormiug  « light  solid  coke,  yielding  fine  leddUb  sray  oahH^ 

which  did  not  show  Ibo  leant  tendency  to  form  slag,  but  passed  freely  througb  the  gntat 

were  prodncsd. 
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Tbe  Cc-'5  Bij.  Oregon,  is  a  fair  coal  for  many  purposc-5.  Whca  drst  t:ilwon 
from  ie  ry.zLf?  i:  appear?  r-s  c>»T:ipac:  ar.-!  s.iliil  as  "oaaael,"  bin  as  i:  C'.»i;:ai:^s  a 
large  pf-r  cer.'.Tim  ..f  nioisiare  i:  s x»r.  loses  this  appearance,  and  cniiiil.it^  when 
exposed  10  itr-  air.     I:  leaves  but  li:ile  ashes. 

The  Foca  Srraits,  WisLir-ir^'n  Terr::orv.  coal  is  racHierau-lv  well  aoai'te^l  h> 
stcani  or  inanifacc^iriijsr  p'lrposes.  b;irr/inu  \\\:\i  a  briirbt.  okv.r  llauic  a:iil  but 
11: Uf  snioke.  lea\-:Lii  b-.:  a  small  quanv.rv  of  iLu'k  sandv  :ishes.  TLis  o<»l 
"cakes"  a  c-y-i  ileal,  which  is  iis  chief  «ieiect. 

T^o  coal  f '-'.r.  1  tanier  nonh  no:  beir.^  much  iisoJ  in  California,  its  irui:s  asv 
no:  well  uLlersM- ■? 

It  is  foHL'l  by  i.-xyTn»-riv  :ha-  t!ie  cal  •  -f  il.is  co:ist  is  less  ilestruciive  ti»  boilore 
and  p"a:e>  tL.ia  tLt*  ar.iLi-aciii-  imjN:^ne»l  fn.»in  Ft  nnsylvania  it  ihe  bituiuiuou9 
coal?  Kff  Ari>tra::a. 

Tb<*  ari..i»:-  on  :Lc-  cc--:":jv  rf  1:10  c  .;il  f^rmati-.^nsof  the  Pacitic  ct>;isi,  fumislicd 
bv  Mr.  "W.  M.  Gubb.  1. ft  lie  Calif 'mi  a  Sra:e  Ot'v  logical  Sun'ey.  and  pubiishoii 
in  the  prev:..r:<  r*  Tior.  givps  m-ich  general  infomiarion  on  this  branch  of  ihe 
subj*  et.  and  i::::y  b-  n  iVrrr-.l  t»»  fi»r  gei.bigioal  lietiiils  respecting  the  foRuations 
in  v.Licl:  «>.':d  i>  f'':!i  1  ».a  the  Paci;ic  eoa^t. 

y^vr  D:.<:ovEr.rE.s  ix  Califoknta. — A  company  has  In-en  organized  within 
tbe  past  fo'.v  !n«'!:"l  s  I'-v  :he  purpose  ol  WMikii.g  a  seam  of  eoal  n-cenily  discov- 
ered near  the  r:i'-';:h  tf  Bea:-  crtek.  a  irihuiiLrv  ol  the  San  I-*iron7.i»,  a  few  miles 
above  San-a  Cniz.     The  siam  is  sratcil  t.«  bu  ue;:rlv  live  fii-t  thick,  and  the 

ft 

qcality  grx"!  f  t  s:r.;*aoe  cwil. 

It  r.]av  l»e  well  hoie  :•>  s:at<»  that  coal  is  miuh  inlliienced  bv  the  atmosphere. 
Experiments  made  by  the  Pt-ninsulai  and  Oriental  Steamship  Company  of  Eng- 
land, prove  that  coal  i»bt;iined  fri»m  tlie  best  mines  iii  that  cinmtry  losi^s  '20  jH»r 
cent.  <«f  its  heatinir  power  when  exposeil  t'>  t'u*  ati:u'Sphvre  f»ir  a  few  months  in 
Lot  cHmates.  TL-  >'.e:iRieis  belong: iig  to  this  coinpany,  when  in  the  tropics, 
c...::.-u;rif  Oi.i-l".  ■;::■: h  r..-»:e  i'TR-1  th;in  when  in  il.r  te:;ipiTalO  rlimate  of  Knmpe.  As 
iLe  tt-mperai:;:'-  *<*'  i\a;  a: m« '.sphere  <»n  this  r4'a^i  variirts  as  liigh  on  himl  < luring 
tLe  i^:iTn!ii<T  i:*i»:.:h:-  ;.s  in  the  tn»piis.  it  Wi»:i*'.J  Li-  uiiri'asi'Uabie  to  expect  iho 
(.■•>al  ti»;iijil  i;«\U"  th"  ml: lace  to  be  as  gtH'<l  as  it  will  be  at  a  dcjuh  out  uf  reach 
of  atmos);Lvrlc  ii.tiuen*  1  .^. 

xV  r(.\'.i:i  ni"  rod  is  1  ■.'!:: Lf  wi'ikt'l  «»n  the  sontli  fork  «>f  Clear  ereek,  Shasta 
00  lu'.v.  ::  jivv  Ti.li'.s  \\i  >*  i.i  Pit-rv  llilh  an-l  :.biiut  ;!0  miles  fp»m  the  Mlver  mines', 
it  '.vii>  •ii-i^«»v':»'l  i:i  ISoO,  \>i\i  was  ii«»t  worke.l  till  the  discoverv  <»f  the  minei) 

ft 

i:;  l^'t'j  :it:'«':«li'l  a  TiiiLik-r  i.-r  the  C'»al.  wliiih  is  u.M-d  to  gencMii*  steam  for  the 
<.L'L:"ir.e-  >:ih.i.'  i  nrn-.l.  A  sliaft  has  been  Mink  »»n  this  seam  ab«nit  00  feet  deep, 
at  ii:e  boTtfiiii  •":'   .hieh  the  oal  is  fniii:!,  abmit  foin*  I'eei  thiek.and  of  fair  ipmlity. 

Ill  this  part  nf  Sha>ta  c«-ii:/y  there  exists  a  belt  of  shales  nearly  a  mile  wide, 
tiberl  ti>  an  aiiirh'  of  ab.»i*  '^')  ♦hgre*  s.  whieh  eoniains  thin  seams  of  coal.  These 
miirht  be  ma.'ie  r-*  vi«'M  a  s^iiiiilv  of  fr.el  for  h»cal  use. 

Mr.  J«»hn  S.  Ibival,  i:i  .fauuary,  l^hl,  discovered  an  outcn>p  of  coal  in  Con'al 
n«»lhi\v.  San  .F«;aquin  <'»uii:y,  about  .*>(»  mih-s  south  <»f  Mount  Diablo,  in  a  ravine 
from  whirh  the  previnus  laius  had  wa>hed  the  hoil  to  the  di'pth  of  rio  feet.  Tho 
team,  v.henr  exoo>e«l,  \<  abitut  eiirhr  feet  thick.  It  is  iirenerallv  b«'liev«Ml  that 
the  beds  «.f  coal  w<»:ke<l  at  Mount  Diablo  pa^^s  ihrouirh  this  localiiv.     The  cost 

I  »^  ft 

of  tra:i.-pi'rtatioii  and  hibnr  has  heie;«»fore  i)ievenietl  the  working  of  coal  with 
profit  in  thi.>  vieiiiiry.  The  [>r«»jecled  railnuul  from  San  »]oi>v  U*  Slockit»n  pashing 
\vi;h:rj  f^ur  niiles.  aiid  the  San  Ji'anuin  river  beimr  accessible  bv  a  wai^on  road, 
it  is  p:v)ba!»h»  the  n«'W  dL-rc-'very  may  at  some  future  lime  prove  valualde. 

Nearly  l.oOO  ton>of  cojd  were  taken  from  mines  in  this  vicinity  in  iMi.'J — 'JOO 
toD.s  of  wIlcIi  came  from  the  (  ommercial,  and  SuO  tons  from  the  (.)'l>rien.  Tho 
'pulJTy  was  pMMl  L.nd  well  adapted  for  generating  gas. 

In  IbO'i  a  company  wa.s  <»rganized  f«»r  the  puiiHK^^e  of  thstilling  oil  from  this 
coal,  of  which  it  is  said  tu  contain  G.>  gallons  to  the  ton.     The  tpiaulity  of  water 
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tiiat  entered  the  shaft,  and  the  want  of  proper  pumping  machinGry,  caosed  a  sua- 
pcnsion  of  operations.  It  is  iwssible  that  with  proper  macbineiy  the  coal 
deposits  of  Corral  Hollow  might  be  profitably  worked. 

Clark,  Bruce  &  Company  have  recently  discovered  three  seams  of  coal  on  the 
west  side  of  Butte  mountains,  on  the  Colusa  road.  The  position  and  other  con- 
ditions lead  to  the  supi)osition  that  these  setuns  may  bo  continuations  of  those 
worked  at  !Mount  Diablo.  Samples  of  the  coal  tested  at  Maiysville  gave  satis- 
fiac4;ory  results.     The  work  of  prospecting  is  being  canied  on. 

l)e}>06its  of  coal  liavo  been  discovered  in  San  Luis  Obispo  county,  in  the 
Salina.<4  valley,  about  70  miles  from  Monterey.  The  coal  crops  out  in  a  small 
oval  valley  about  a  mile  in  length,  at  the  head  of  the  Salinas.  There  are  six 
or  seven  distinct  seams  in  this  outcrop  within  the  distance  of  300  feet.  The  for- 
mation has  been  considerably  dislocated  and  the  strata  tilted  up,  but  the  outcrop 
may  be  ti-aced  for  20  miles.  The  third  seam  from  the  top  is  nearly  seven  feet 
thick,  and  has  been  examined  to  some  extent.  The  coal  is  a  lignite.  The  lowest 
fleam  in  the  senes  is  about  five  feet  thick  and  has  also  been  examined  l>y  means 
of  a  short  tunnel.     The  other  seams  vary  from  10  inches  to  four  feet  in  thickness. 

The  Mount  Diablo  Coal  Menes  are  located  on  both  sides  of  a  high  ridge 
which  projects  from  the  north  side  of  Mount  Diablo.  They  arc  favorably  situ- 
ated for  aceess  to  navigable  water,  being  m  Contra  Costa  county,  about  Hvq 
loiles  south  from  the  San  Joaquin  river,  at  a  point  where  it  is  deep  enough  for 
vessels  of  1,000  tons  to  approach  the  bank. 

The  first  mine  in  the  district — the  Teutonia — was  located  in  1S58.  Though 
ooal  was  discovered  there  in  1852,  none  of  the  valuable  mines  were  located 
till  1859.  Several  of  the  most  productive  have  been  located  since  1860.  It 
vfiW  be  perceived  by  these  dates  that  California  coal  mining  is  still  in  its 
infancy. 

The  majority  of  the  locations  have  been  made  on  the  outcrop  of  coal,  which  is 
traceable  for  several  miles,  trending  easterly  and  westerly.  The  Peacock  mmc 
is  on  the  western  edge ;  the  Pacheco  and  San  Francisco  arc  west  of  the  Peacock 
but  not  on  the  outcrop.  The  disturbed  condition  of  the  seams  has  Ciuised  the 
abandonment  of  these  three  western  mines.  The  Cumberland,  or  Black  Diamond, 
one  of  the  most  valuable  mines  in  the  district,  is  located  about  thre^quaners  or 
a  mile  to  the  north  of  the  Peacock.  SomersvLUe,  a  small  town  created  by  the 
working  of  the  mines,  is  situated  about  a  mile  to  the  east  of  the  Black  Diamond, 
from  wliich  it  is  separated  by  a  high  ridge,  and  is  the  centio  of  operations  at 
pi'esent.  This  place  contains  about  200  buil'lings,  including  hotels,  stores,  a 
temperance  hall,  and  a  school-house,  and  has  about  800  inhabitants.  Within 
half  a  mile  of  it  are  the  mouths  of  five  different  mines,  from  which  coal  is,  or  has 
been,  extracted.  On  the  northwest  is  the  Union,  a  short  distjince  from  which 
ig  the  Manhattan ;  a  few  hundred  yards  further  east,  and  somewhat  lower  down 
the  side  of  the  ridge,  is  the  Eureka;  southeast  of  this,  in  a  ravine  at  the  base  of 
the  western  side  of  the  ridge,  is  the  Pittsburg ;  about  1,000  yards  to  the  north 
of  this,  and  still  lower  down  in  the  ravine,  is  the  Independent.  All  these  mines 
thus  clustered  together  about  the  sides  of  a  steep,  rugged  mountain  present  a 
angular  appearance.  Tlie  lofty  chimneys  of  the  steam  engines  belcliing  forth 
columns  of  dense  black  smoke;  the  dark,  dbii^v  dwellinirs  of  the  miners  and 
those  who  minister  to  their  wants;  the  tall  trellis-like  viaducts  across  the  ravines, 
over  which  the  locomotiv<*s  are  constantly  passing  between  the  mines  and  the 
wharves;  the  clanking  of  machinery,  and  busy  hum  of  workmen  and  teamsiers; 
the  gi'eat  piles  of  blacK  waste  at  the  mouth  of  each  mine,  all  tend  to  give  a  pecu- 
liar interest,  if  they  do  not  impart  much  beauty,  to  the  scene.  The  distant  view 
of  the  surrounding  country,  as  seen  from  the  ridge,  embract^  stretches  of  grassy 
jneadows  teeming  with  cattle  and  sheep ;  purple  iiills  breaking  in  rugged  outline 
against  the  sky,  and  glimpses  of  the  San  Joaquin  meandering  through  its  tale 
banks,  dotted  with  the  white  sails  of  sloops  and  schooners,  while  hero  and  there* 
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A  neat  cottage  emboeomed  in  orcbazds  and  sononndetl  bv  yellon*  gnun  fields, 
pRsents  a  scene  «f  quiet  beaaty,  sonrgcstive  of  the  pn>£^rp$s  of  civiiizatio;K 

The  Central  mine,  one  of  the  fii^t  workeil,  but  at  present  idle,  is  Kk*aietl  near 
tin  base  of  the  hilL  three-<]iuirters  of  a  mile  to  the  ea^st  tii>m  Soineni\iile,  from 
which  place  it  is  separateil  by  the  hilL  The  Pacitie,  the  most  nnreiuly  opened 
IB  the  district,  is  locateil  near  MarsLs  creek,  iM.'veu  mik*s  i*ast  of  ^^omei^ville. 

The  above  arc  all  the  mine;*  at  present  in  a  state  i)f  develo])r.ient.  The  Mount 
Hope  is  on  the  Black  Diamond  Company's  ground,  of  wLieh  tl:at  cvoupaiiy 
lesomed  possession  in  August  last,  and  is  not  describeil  as  a  separate  mine. 

The  mines  now  produeiu£r  coal  are  the  Black  Diamond,  Union,  Pictsbin^, 
Independent  and  Enreka.  The  worldngs  in  these  mines  are  exteiu>i\x%  some 
of  the  levels  in  one  connectinir  with  those  in  another,  so  that  a  person  may  travel 
a  mile  on  the  line  of  the  seam. 

It  ia  estimated  that  durinif  the  six  yeara  ending  July,  1867,  500.000  tons  of 
floal  Lave  been  taken  from  these  mines.  The  ipiantity  receiveil  at  San  Frau- 
cisoo,  as  shown  by  the  following  table,  amounteii  to  302,554  tons,  while  the 
oonsamptiDn  on  the  ground,  the  waste  in  handling,  &e.,  and  the  quantity  sent 
to  the  interior  by  water  and  teams,  will  make  up  the  ditTerence : 

AuuMul  neeipis  of  Momnt  Diablo  coal  at  Sam  Frmmeiteo, 

Tool 

1851 6,6i0 

1«2 23, 4W 

1863 43,tfiK) 

1864 ;r7,4oO 

laS 5t»,559 

Jtt» 79,110 

FiiBt  six  months  1867 Z 53.:iI5 

TotAl 30a,554 


The  discovery  of  tliii*  coal  has  canse<l  a  reduction  in  the  price  of  the  imjM»rteil 
article.  In  18-37  the  avevnc^e  price  of  iiiiiM»rted  c</al  was  S35  per  ton.  In  18G7 
the  average  price  is  about  S15  per  ton.     A  reduction  of  S20  per  ton. 

The  Mount  Diablo  coal  is  uwd  almost  exclusivelv  bv  the  river,  f<»nv,  and 
coasting  steamers,  and  by  uiost  of  the  stationary  engines  at  San  Fnmcisco,  and 
at  places  coiivenieni  to  the  rivci-s.  The  Hour  mills  at  Napa,  Suisun,  and  other 
places,  use  it,  and  con:?idei"al>le  cjuantiiics  are  consumed  at  SacmiiKMito  and 
Stockton.  Shipments  are  «»ccasioua  Jy  made  to  the  Sandwich  Islands,  where  it 
id  used  for  nnming  the  engines  on  the  suirar  plantations.  During  the  lirst  six 
months  of  1S07,  l.oOO  tons  were  shippetl  to  II«»nolulu. 

The  working  of  the  mines  luw  created  several  pros|K?ron8  villages  in  their 
vicinitv,  anions  wiiich  niav  l>o  named  Soinei*sville,  Clavton,  Nortonville  or  Car- 
hon<Uile,  and  Tittsburg  Landing,  the  temiinns  of  the  Black  Diamond  railroad, 
about  two  miles  from  Aiitiocli  antl  lour  miles  fn»m  New  York. 

Fn>m  the  known  dimensions  of  this  coal  ilehl  it  is  calculated  to  contain  about 
12,000,000  tons.  It  is  probable  its  extent  will  bo  traceil  lx»yond  the  present 
recognized  limits. 

The  Black  Diamond. — The  company  owning  this  mine  was  incorporated 
in  l&Gl,  and  have  worked  their  property  c»»utinuously  since.  In  August,  1867, 
the  mine  produced  about  4,000  tons,  which  was  its  average  monthly  pnxluct  for 
some  time  previously.  It  employs  al>out  150  men.  The  coal  is  extracted 
through  two  levels,  but  there  is  another  in  progress  which,  when  completed,  will 
Btri]^  the  vein  about  800  feet  below  l>oth  the  present  adits. 

The  upper  level  is  run  on  what  is  known  as  the  Black  Diamond  seam,  and  is 
reached  by  a  tunnel  4:iO  feet  hi  length,  cut  through  the  sandstone  which  encloses 
the  coal.  "  The  workings  on  this  level  extend  three-qmirters  of  a  mile  on  both 
tides  of  the  UuineL     This  coal  seam  is  four  feet  four  inches  thick. 
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Tlic  second  level  is  about  550  feet  below  the  above,  passes  throagh  the  CladL 
seam,  wliicb  is  three  feet  six  inches  thick,  and  extends  300  feet  beyond  to  the 
Black  Diamond  seam.  The  working  on  the  Clark  seam  extends  about  half  a 
mile  on  both  sides  of  the  tunnel  and  several  hundred  feet  on  the  Black  Diamond. 

The  third  opening  is  l>eing  made  by  an  incline,  wliich  will  stiike  the  coal 
about  five  hnndi'od  feet  below  both  the  other  levels.  It  will  cut  the  Clark  and 
the  Black  Diamcmd  scams.  When  this  incline  shall  be  completed  this  company 
will  have  a  sheet  of  coal  to  work  about  2,000  feet  deep,  running  the  length  of 
their  claim,  nearly  a  mile.  They  also  own  the  Manhattan,  which  they  expect 
to  work  through  the  above  levels  by  means  of  a  drift  now  being  cuL 

In  working  the  Black  Diamond  the  miners  pass  through  several  bodies  of  coal 
of  fan:  qiuility,  but  too  small  to  work  with  profit,  ranging  from  12  inches  to  18 
inches  in  tliickncss,  each  being  separated  by  a  stratum  of  hard  black  slate.  Two 
miles  south  of  the  tunnels  on  this  mine  the  Black  Diamond  seam  is  found  to  be 
divided  by  two  lenticulai*  beds  of  tough  clay,  each  from  10  to  12  feet  thick, 
divided  by  a  body  of  hard  clay  slate.  This  clay  furnishes  materials  for  the  pot- 
tery at  Antioch,  and  makes  good  fire  brick. 

The  mine  is  worked  by  stuping  and  drifting,  the  men  laboring  by  contract 
Every  facility  is  allbrded  by  the  company  to  take  the  coal  out  in  as  compact  a 
form  as  j)ossil)lc.  The  an-angcments  for  conveying  it  from  the  pit  to  the  vessels 
on  the  river  aflbrd  an  illustraticm  of  California  engineering  skill.  The  mouth 
of  the  main  adit  is  situated  nearly  midway  up  the  side  of  a  steep  mountain, 
several  hundred  feet  above  the  level  of  the  plain.  To  overcome  this  obstacle, 
a  massive  incline  has  been  constnicted  of  framed  timbers  900  feet  in  length,  the 
angle  of  which  is  15  degrees.  A  double  car  track  is  laid  on  the  incline.  By 
means  of  a  stout  wire  rope  passing  over  a  drum,  nine  feet  in  diameter,  the  loaded 
cor  is  made  to  haul  uj)  the  emi)ty  one.  A  car  carrying  20  tons  of  coal  descending 
pulls  up  10  tons  of  timbera  and  other  materials  used  in  tlie  mine.  The  foot  of 
the  mcline  connects  with  a  raih'oad  over  wliich  the  cars  arc  hauled  by  a  locomo- 
tive to  New  York,  on  the  San  Joaquin  river,  where  the  arrangements  arc  com- 
pleted for  loading  the  fleet  of  vessels  engaged  iu  carrying  coal  to  8an  Francisco 
and  other  places,  without  any  fiutJier  handling. 

The  railroad  used  by  this  company  has  no  connection  with  the  Pittsburg  road, 
to  be  descrilxnl  hereafter ;  this  latter  is  the  prop<»rty  of  another  corporation.  Its 
teiTainus  on  the  river  is  four  miles  distant  from  New  York. 

The  Pittsburg  is  worked  by  a  stopecut  at  an  angle  of  30  degrees,  by  which 
the  coal  is  reached  at  a  distance  of  S^iO  feet.  The  monthly  product  is  from  1,500 
to  1,800  tons.  The  coal  is  hoisted  by  a  horizontal  winding  engine  of  sufficient 
power  to  raise  200  tons  per  day. 

The  Pittsburg  Coal  Railroad. — In  1SG2  a  charter  was  granted  to  a 
company  by  the  State  legislature  to  coustruct  a  railroad  from  the  mines  to  the 
river.  But  little  was  done  towards  its  construction  till  the  summer  of  1SG5.  It 
was  not  completed  and  fumishe^l  with  rolling  stock  till  Febi-uary,  1866.  The 
roadt  a  remarkable  specimen  of  engineering  skill,  is  only  five  and  a  half  miles 
in  length.  From  the  mines  to  the  plain,  a  distance  of  a  mile  and  a  half,  the 
grade  of  the  track  is  274.56  feet  to  the  mile.  The  four  miles  from  the  river  to 
the  base  of  the  mountain  is  constructed  on  a  gradient  of  40  to  160  feet  to  the 
mile.  To  overcome  the  inequalities  of  the  suitace  of  the  country  o'ght  trestle 
bridges  had  to  bo  constnicted,  the  most  extensive  of  which  is  340  feet  in  length; 
a  tunnel  300  feet  long  had  to  be  cut,  and  a  number  of  heavy  banks  and  culvertB 
built.  All  the  timber  used  in  making  the  bridges  is  selected  Oregon  pine  mid 
California  redwood.  The  luils,  of  English  iron,  are  laid  on  square  i?ed wood Jties. 
The  gauge  of  the  road  is  four  feet  eight  and  one-half  inches.  To  oveixx^mo  the 
friction  of  such  a  steep  grade,  two  locomotives  of  a  peculiar  construction  have 
been  made  at  San  Francisco.  They  have  powerful  engines  and  three  pain  of 
36-inch  driving-wheels  each,  with  cylinders  14  by  18  inches.    Each  weighs 
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iUBLlft  tomi when  loMted  with fliel  and  water;  which  thejr  oany  themselves 

lanligpotendegB. 

:  She  total  ooBt  of  the  road  is  about  tl45,000. 

- 'All'the  nunes  in  a  position  to  do  so  have  oonstrnotod  side  bnmohos  to  oon* 

Mk  with  this  road.    It  is  esUmated  that  it  oan  deliver  3,000  tons  of  ooal  daily 

la  teard  the  vessels  at  the  wharl    The  coal  is  shipped  from  the  cars  to  the 

l«BMb  by  shntes. 

"  The  fiiction  on  the  brakes  when-  the  locomotives  are  cominfl^  down  the  incline 

iitramendons^  but  thus  far  no  serious  accidents  have  hi^pencd. 

The  coal  from  the  Union,  Pittsburg,  Independent,  ana  Eureka  mines  is  car- 
ied  liy  this  road. 

Ths  Tbtttoista,  the  pioneer  of  the  district,  has  been  explored  iib  a  depth  of 
SOO  feet  by  means  of  an  incline  cut  at  an  angle  of  30  degrees.  At  this  depth 
ke  upper  seam  of  coal,  two  feet  thick,  was  reined.  A  horizontal  drift  from  the 
Mttom  of  this  incline  strikes  tho  GInrk  seam  where  it  is  3  feet  10  inches  thick. 
Inotlier  drift,  run  in  an  oppodto  direction,  strikes  the  lower  or  Black  Diamond 
eanu  It  is  known  that  there  are  two  other  seams  of  ooal  in  this  mino^  the  low- 
)Bt  of  which  is  about  five  feet  thick.  The  want  of  cheap  fecilities  for  conveying 
he  ooal  to  market  prevents  the  owners  from  working  it  to  advantage*  The 
KHiipeiiy  owns  640  acres  of  ooal  land;  have  good  engines^  pumps,  and  hmstii^ 
mar.  The  mifle  faces  the  property  of  tho  Po^c  Company ;  the  mmnd  neariy 
oar  miles  between  the  two  mines  is  almost  a  level  plain.  The  land  belonging  to 
he  FadfSo  Company  extends  to  the  hills  bounding  the  Teutonia  Company's 

{TOQlld. 

Ths  Uvtov.— Operations  on  this  mine  were  commenced  in  1861.  The  teal 
s  Teached  by  a  stope,  which,  in  July,  1867,  was  600  feet  in  length,  having  a 
rertieal  depth  of  230  feet.  The  seam  averages  three  feet  six  inches  in  thick* 
leas,  and  is  on  the  Clark,  or  upper  seam.  The  monthly  product  ranges  from 
[,800  to  2,000  tons.     Tho  hoisting  is  done  by  a  horizontal  driving  engine. 

Thb  luDEPEXDETTr. — Work  on  this  mine  was  commenced  in  1801,  though 
he  coal  was  not  reached  till  1866,  owing  to  the  quantity  of  water  that  entered 
he  shxift,  the  mine  being  the  lowest  in  tho  district,  and  worked  by  a  porpen- 
licolar  shaft  700  feet  deep.  Upwards  of  $180,000  was  expended  for  machinery, 
mmps,  labor,  &c.,  before  the  coal  was  reached.  Tho  pump  in  use  at  present, 
ind  which  is  barely  sufficient  to  keep  tho  mine  dry,  is  driven  by  a  75-horse 
lower  horizontal  engine,  and  lifts  130,000  gallons  per  hour.  So  great  is  the 
nflox  of  water  that  a  stoppage  of  the  pumps  for  24  hours  would  requiro  20  dayia^ 
ramping  to  clear  it.  The  hoisting  and  other  machinery  is  powerful.  The 
^agcs,  or  hoisting  cai-s,  each  holding  nearly  a  ton,  are  lifted  by  a  rope  four  inches 
n  circumference.  About  200  car-loads  aie  hoisted  daily.  The  product  of  the 
uino  averages  abont  1,500  tons  monthly. 

The  Eubeka  is  owned  and  worked  by  the  Independent  Company.  About 
160  men  are  employed  in  both  mines.  This  produces  about  1,500  tons  per  month, 
)ut  conld  produce  more.  Tho  company,  in  March,  1867,  increased  their  capital 
Tom  $500,000  to  $3,000,000,  in  order  to  conduct  operations  on  a  larger  scale, 
ind  have  since  mad6  improvements. 

The  coal  is  obtained  by  an  incline  600  feet  in  length,  at  an  an^le  of  45^. 
[t  is  taken  from  throe  seams.  The  upper,  or  Clark  seam,  is  three  feet  eight  inches 
hick ;  the  middle,  two  feet  six  inches ;  and  the  lower,  or  Black  Diamond,  four 
id!^.  The  two  upper  seams  aro  passed  through  in  reaching  tho  lower  one.  The 
listance  between  the  upper  and  lower  varies  ftt>m  225  to  350  feet.  The  Eureka 
ises  a  horizontal  winding  engine  for  hoisting. 

The  Central,  which,  prior  to  the  construction  of  railroads  by  the  Fitsbui^g 
od  Black  Diamond  Companies,  fiimished  a  large  portion  of  tho  coal  sent  to 
tarket,  is  at  present  idle.  The  slow  and  expensive  transportation  by  teams 
ilaees  it  oot  of  the  field  in  oompetition  with  mines  having  tho  advantage  of  railn 
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roads.  It  is  in  contemplation  to  constrnct  a  railroad  to  connect  it  and  tho  Ten- 
tonia  with  tho  river.  l^)th  these  mines  oxe  locivted  on  the  same  side  of  tho 
mountain,  and  suffer  alike  from  want  of  cheap  transportation ;  Iwth  contain 
unbroken  seams  of  coal ;  have  been  well  opened,  and  have  powerful  machinery 
for  working  pniposes. 

Tni5  PACiric,  the  pro]x>rty  of  a  wealthy  corporation  of  New  York  capitalist:;, 
is  located  alwut  six  miles  east  of  Somei-s\'ille,  on  the  Rancho  do  los  Meganos,  or 
Marsh's  ranch,  as  it  is  now  called.  The  ranch  covers  thixje  square  leagues  of 
land,  embracing  a  jx)ition  of  the  foot-hills  at  the  base  of  Moimt  Diablo,  and 
extending  to  the  San  Joaquin  river.  Borings  and  other  ex})lorations  have  sat- 
isfied the  engineers  and  agents  of  the  company  that  the  seams  of  coal  worked 
in  Mount  Diablo  pass  in  a  nearly  horizontal  position  under  this  ranch,  covering 
a  space  of  six  miles  square.  A  shaft  is  now  in  progress  at  a  point  near  the 
western  extremity  of  the  ranch,  several  miles  west  of  the  distmrbed  formation  in 
tlie  Peacock,  Pacheco,  and  San  Fran(jisco  Companies'  ground.  It  is  calcidated 
that  this  shaft  will  stiike  the  Black  Diamond  seam  at  a  depth  of  400  feet.  The 
calculation  is  based  on  tho  dip  of  the  seam,  which  was  reached  by  an  incline 
sunk  about  1,200  feet,  from  which  the  scam  was  pix>spected  200  feet  laterally 
and  found  to  average  four  feet  four  inches  in  thicknesss.  The  Clark  and  middle 
seams  were  reached  in  July  last,  dipping  at  an  angle  of  30®,  leaving  little  room 
to  doubt  that  the  more  important  seam  will  bo  ix^ached  at  a  miiiicient  depth. 
The  coal  taken  from  the  mine  at  present  is  used  in  miming  tho/nachinery.  The 
shaft  in  progress  is  intendexl  to  serve  as  the  general  outlet  of  the  mine.  Its 
dimensions  are  16  feet  by  8  inside  the  timbers.  It  is  timbered  all  through  and 
divided  into  thrco  compartments,  two  of  which  are  fitted  for  hoisting  purposes. 
The  centre  ser>'es  as  the  pump  shaft.  It  is  estimated  that  when  the  mine  is 
fiau'ly  opened  and  the  machinery  in  ojxjration,  20  tons  of  coal  can  bo  raised  per 
hour.     In  July  last,  the  shaft  had  reached  150  feet  in  depth. 

The  machinery  was  made  at  the  Union  Iron  Works,  at  San  Francisco.  The 
pumping  engine  weighs  20  tons  and  is  of  175-horse  jwwer,  with  three  boilers, 
each  35  feet  long  and  42  inches  in  diameter.  'J'he  pump  is  what  is  known  as  a 
Cornish  "  lift,"  haN-ing  a  six-feet  stroke  and  I2j-inch  bore.  It  is  estimated  to 
be  capable  of  raising  a  body  of  water  the  size  of  the  bore  1,000  feet. 

The  company  have  a  lease  of  13,310  acres  of  coal  land.  A  railroad  from  the 
mine  to  the  river  is  projected. 

Labor,  Wages,  &c. — It  is  estimated  that  1,000  men  are  employed  in  and 
about  tho  mines  at  Mount  Diablo.  The  miners  work  chieflv  bv  contract.  The 
general  price  for  breaking  out  the  coal  is  $1  per  square  yard.  The  men  who 
perform  this  labor  make  from  S4  to  86  per  day.  The  unskilled  laborers  are 
paid  from  $40  to  $65  per  month,  in  gold.  Board  and  lodging  costs  from  $6  to 
$8  per  week.     No  Chinese  are  employed. 

The  monthly  wages  paid  by  the  several  mines  in  this  district  aggregates 
about  $50,000  or  $600,000  per  annum.  The  average  cost  to  the  companies  for 
extracting  and  delivering  the  coal  is  $6  per  ton,  divided  as  follows:  Miners' 
wages,  hoisting,  wear  and  tear,  and  interest  on  capital,  or  total  cost  of  coal  in 
the  bunkers  at  mouth  of  mine,  $3  50  i>er  ton ;  freight  by  nalroatl  to  Pittsburg, 
$1  per  ton;  shipping  from  thence  to  San  Francisco,  $1  per  ton;  commissions 
and  general  management,  50  cents  per  ton. 

The  present  market  value  of  Mount  Diablo  coal  suitable  for  domestic  purposes 
is  from  $8  to  $9  per  ton.  As  only  80  per  cent,  of  that  placed  in  the  bunkers  is 
marketable,  20  per  cent,  being  screenings,  which  are  sold  at  $5  per  ton,  the 
margin  of  profit,  after  all  expenses  are  paid,  is  very  limited. 

The  above  shows  as  nearly  as  can  be  ascertained  the  present  condition  and 
future  prospects  of  the  coal  mines  in  California.  It  has  not  been  a  remunera- 
tive business  to  the  capitalists  who  have  engaged  in  it,  owing  to  inexperience  in 
die  working  of  the  mines,  injudicious  management,  the  high  cost  of  zoads  to 
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Bftfigable  wmtensy  and  tlic  difficalties  to  be  overcome  in  creatinii^  a  iiugrket  wbcre 
the  beet  importctl  coals  bad  been  so  lon^  in  use.  All  these  obstacles  to  socoess 
ne  gmdnaiiv  disappearing,  and  it  is  believed  iho  coal  interest  in  California  will, 
in  tkne,  pay  a  fair  percentage  npon  the  capital  invested  in  it.  Incidental!}*  it 
has  been  of  advantage  to  the  CDuntiy,  having  funnshed  eraploment  to  a  condd- 
cnble  number  of  laborers,  created  a  demand  for  machinon*,  and  snpplied  cheap 
fiiel  for  domestic  use  and  for  pnrpoaes  of  manufacture  and  navigation. 

The  Coal  M:\es  of  Oregon. — A  seam  of  coal  was  di:>covered  in  May, 
1867y  on  the  land  belonging  to  Mr.  Frank  Coo]>or,  in  Marion  coimty,  about  30 
Biles  from  Salem.  Considerable  quantities  of  the  coal  ha\'e  been  sent  to  tliat 
dty,  where  it  sells  readily.  A  wagon  road  is'  being  constnicted  thence  to  the 
voiDe,  in  onier  to  supply  tbe  demand.  At  the  depth  of  G5  feet  the  seam  is  about 
fne  feet  thick^  and  the  quality  of  tbe  coal  lietter  than  at  tbe  siuface.  Good  coal 
has  been  found  near  the  Pi-emicr  mills,  on  Bear  creek,  a  tributary  of  the  Yaquina 
wretf  in  Benton  county,  about  SO  miles  west  from  Corx'allis.  Five  separate 
seams  of  coal  have  been  found  in  this  locality,  var^-ing  from  six  inches  to  four 
feet  in  thickness.  Tbe  most  valuable  seam  is  within  iive  miles  of  Yaquina  bay. 
This  is  al>out  four  feet  thick,  and  nearly  horizontal  in  position.  It  has  been 
pcoq>ected  over  a  considerable  extent  of  the  adjoining  country.  It  is  estimated 
that  coal  in  this  vicinity  can  l)e  delivereil  at  S3  50  per  ton,  owing  to  natural 
ladlities  for  working  and  transportation.  I^Iost  of  the  mines  aro  not  more  than 
fire  miles  from  naNngablo  waters,  and  that  distance  over  an  almost  level  plain. 
A  railroad  could  be  cheaply  constructed  to  the  place  of  debarcation. 

Towards  the  close  of  1SG6  a  seam  of  coal  was  discovered  on  the  Imnk  of  Til- 
lamook kiay,  50  miles  south  of  Astoria  and  GO  miles  northwest  from  Salem. 

There  is  another  coal  seam  of  a  similar  character  on  the  shoro  of  Nehalemi 
about  25  miles  further  up  the  river. 

Extensive  l»eds  of  coal  ai*e  in  progress  of  ex])loration  about  three  miles  from 
Farwcll  bend,  on  the  Snake  river.  A  tunnel  has  been  nm  on  a  vemcal  seam 
about  300  fc<?t,  where  a  number  of  smaller  seauis  c(?nnect  and  form  a  bodv  of 
o)al  aljout  10  feet  thick.  The  moiitli  i»f  tlie  nmnel  is  close  to  the  bank  of  the 
river.  Another  scam  of  coal  discovered,  200  feet  above  the  original  discover}', 
is  said  to  contain  g(XKl  coal,  and  to  bo  live  I'eet  thick. 

Coal  has  been  found  in  the  Calapot)va  mountains,  within  a  few  miles  of 
Barrv'c;  snrvcv  for  a  railroad  from  the  Columbia  river  to  California.  This  dis- 
coveiy  is  considered  of  inipoilancc  in  that  part  of  Oregon. 

There  is  a  coal  field  on  both  sides  of  the  Coquille  river,  in  Coos  county.  The 
Coos  Bay  mines  an?  in  tbe  n«)rtliorn  edge  of  this  field,  which  extends  into  Curry 
county.  Tbe  seam.s,  of  which  there  are  three,  are  thicker  and  the  coal  of  a 
lK.*tter  quality  on  the  Coquille  river  than  "at  Coos  bay.  The  two  larger  seams 
unite  on  the  river  and  form  a  VhhIv  f»f  coal  nearly  13  feet  thick.  There  is  another 
field  between  the  south  and  middle  forks  of  the  Coquille,  which  is  1,600  feet 
higher  in  the  mountains  tban  the  last  mentioned.  It  has  been  traced  for  22  miles 
in  length  by  eight  miles  in  width.  One  seam  is  10  febt  thick.  The  Coos  Bay 
de]H>sit  extends  about  25  miles  north  and  south,  and  20  miles  east  and  west.  It 
is  most  valuable  on  the  south,  but  is  only  worked  on  the  nortb. 

Coos  Bay  Coal. — What  is  kuown  as  (-ixm  Bay  coal  beers  a  gooil  reputa- 
tion in  California.  It  is  found  in  a  number  of  seams  which  crop  out  on  the  sur- 
face of  the  ridge  that  divides  Coos  Iwiy  on  the  south  from  the  Coquille  river. 

The  locality  of  tbe  best  mine  will  l)0  understood  from  a  brief  description  of 
the  bay.  Coos  bay  is  about  14  miles  in  length,  varj'ing  from  one  and  a  half  to 
two  and  a  half  miles  wide.  The  main  part  of  it  has  a  directiim  northeast  by 
southwest.  At  tbe  ujiper  end  thero  is  a  sharp  bend  to  tbe  north.  The  Coos 
river  rises  some  .30  miles  inland  and  enters  the  upper  end  of  the  bend.  Four 
miles  from  the  mouth,  in  a  densely  timbered  and  hilly  country,  is  Marshfield,  the 
centra  of  the  coal  mining.    The  £Du;il]ties  for  working  the  mines  are  crudci    If 
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the  anrongcmonts  were  more  complete  tlie  supply  of  coal  coald  be  increased. 
There  is  a  good  entrance  to  the  bay.  Tlio  bar  at  its  moath  has  14  feet  of  water 
at  high  tide,  and  there  is  a  government  light-house  convenient.  Four  miles  from 
the  entrance  of  the  bay,'  on  the  south  shore,  is  Empire  City,  the  seat  of  Coos 
county,  a  thriving  little  place. 

The  supply  of  Coos  bay  coal  at  San  Francisco  has  increased  during  the  past 
three  years,  as  the  following  table  will  show.  The  consumption  has  increased 
in  Oregon  to  an  equal  extent. 

1865 500  tons. 

186G 2,120    " 

1867,  (fii-st  six  mouths  only; 2,520    " 

Coal  in  Washixoton  Territory. — A  seam  of  coal  is  bcinj?  worked  on  the 
bank  of  the  Cowlitz  river,  six  or  eight  miles  from  where  it  unites  with  the  Colum- 
bia. The  Cowlitz  coal  differs  in  appearance  and  composition  from  other  coal 
found  on  this  coast.  It  is  light,  its  specific  gravity  scarcely  exceeding  1.  It 
breaks  with  a  bright  glassy  fracture,  bums  with  a  peculiar  white  flame  and  very 
little  smoke,  leaving  l)ut  a  small  per  cent,  of  white,  powdery  ashes.  It  cont^s 
no  sulphur,  does  not  soil  the  fingers  in  handling,  makes  a  hot  fire,  which  continues 
longer  than  most  of  the  west  coast  coal.  It  cakes  in  burning  and  makes  a  con- 
siderable per  cent  of  coke.  Professor  W.  P.  Blake  has  made  an  examination 
of  this  mine  and  coal,  and  considci's  them  valuable. 

A  coal  mine  of  some  reputation  is  at  Bellingham  bay,  near  the  northwest 
boundaiy  of  the  Territory.  About  two  years  since  it  became  the  property  of  a 
San  Francisco  corporation,  which  had  commenced  making  improvements  for 
mining  ^Jid  exporting  the  coal,  when,  from  s(mic  cause  not  clearly  understood, 
the  mine  took  lire.  The  fire  could  not  be  subdued  till  the  underground  works- 
were  flooded.  This  misfortune  prevented  operations  in  tJie  mine  for  nearly  a 
year,  and  caused  a  serious  loss  to  the  company.  It  was  reopened  in  Februarv, 
1867.  The  iivst  carcfo  of  coal  since  the  fire  was  received  in  Mnv.  Since  that 
time  the  supply  has  steadily  increased.  The  fj^llowing  Uible  gives  the  quantity 
of  coal  from  this  mine  received  at  San  Francisco  during  the  past  three  years  : 

1865 14,446  tons. 

1866 1 1,380    •* 

1867,  (first  six  months  only) 1,275    " 

The  Fuca  Straits  Goal  Mixes  are  situated  in  the  northera  jiart  of  Wash- 
ington 1'eiTitory,  on  the  south  shore  of  the  Straits  of  Fuca,  about  AC)  miles  south- 
west from  Victoria  and  40  miles  sontheasi  from  the  Pacific  ocean.  1'he  company 
owning  the  mines  possess  2,080  acres  of  the  surrounding  country.  The  land 
embraces  the  shores  of  Clallam  bay  for  several  miles.  The  surface  of  the  coim- 
try  is  exceedingly  hilly  and  broken,  and  is  covered  with  a  dense  forest  of  spruce, 
fir,  and  cedar  to  the  waters  edge.  Its  geological  fonualion  is  exjjo.sed  by  several 
landslides  of  recent  occuiTcnce,  some  of  them  being  quite  close  to  the  mine.  It 
consists  of  san^lstones  and  shales,  with  occasional  conglomerate,  the  whole  broken, 
divided,  and  tilted  up  in  cVfferent  (Xcections  by  dikes  of  indurated  sandstone.  To 
such  an  extent  has  this  displacement  been  efl'ected  that  it  is  difiicult  to  trace  the 
continuity  of  the  stratification.  The  largest  bodies  of  the  exposed  strata  dip 
toward  the  land  at  angles  varying  from  15°  to  40°.  'I'he  eroppings  of  the  cow 
are  conspicuous  from  Clallam  bay  to  Pillar  Point,  eight  miles  to  the  southeast 

The  lowest  seam  is  about  two  feet  thick,  and  is  seen  some  60  feet  above  the 
water  line  of  the  bay,  in  the  face  of  the  hill  where  the  mine  has  been  opened. 
It  dips  towaixls  the  land  at  an  angle  of  3/)^.  About  250  feet  higher  in  the  hiU 
is  another  seam  alK)ut  15  inches  thick,  and  300  feet  still  higher  another  eight 
inches  thick.  The  mine  is  located  on  the  lowest  of  these  seams.  The  work 
done  by  the  company  includes  a  tunnel  run  into  the  face  of  the  hill  70  feet. 


RBMlm  the  ood,  at  a  oonwuent  level  for  diiiiiiiiiff.  Vnm  tUs  pmnt 
1 260  feet  io  ]eugdk  has  been  nm  on  the  seem,  the  lower  pert  of  waoh 
to  dip  from  35"  to  25".  Lotenl  drifb  have  been  ran  350  feet  to  tlio 
180  feet  to  tho  westy  the  latter  tenninated  by  a  thick  sandetone  djke. 
IB  cyf  innular  malerials  weie  met  in  the  other  drift,  one  fear,  the  other 

1,500  tonsofooal  were  taken  firom  thiemineoptothecloeeof  1860|WheB 
B  ireie  sospended  for  want  of  fiinds  to  cany  them  on.  In  1867 aooni- 
I  incorporated  for  the  porpeee  of  working  this  nunc,  under  the  title  of 
nix  Goal  Mining  Company.  Operations  now  ^vo  better  promisB  of 
The  original  owners,  liaving  no  other  niachinCTy  than  a  hanii  pomp  and 
labored  onder  disadvantages.  Tho  coal,  owing  to  the  expense  of  labors 
iO  per  ton,  delivered  at*  San  Fnincisoo.  The  new  company,  lumng 
id  hoisting  gear  worked  by  steam,  can  obtain  it  at  less  expense. ' 
st  cargo,  500  tons,  from  this  mine  since  it  has  been  rec^ned,  was  leeeived 
tancisoo  in  Augost,  1867,  where  it  sold  %t  812  per  ton,  costing  the  eom- 
per  ton  to  deliver. 

Dglish  government  steamer  Zoalons  has  been  snpplied  from  this  mine* 
ineeis  of  that  vessel  speak  fevorably  of  tho  ooaI»  stating  that  it  makes 
in  the  floes  and  less  ashes  than  any  other  obtained  on  iSo  ooast. 
)w  company  have  extended  tho  workings  on  tho  original  inolinoto  1|800 
ro  tho  seam  is  nearly  four  feet  thick.  In  making  laboal  drifts  ficom  the 
'  the  incline,  tho  dikes  mentioned  as  interfering  with  tho  workings  on 
levels  were  not  met  with,  thongh  these  lower  drifts  were  extended  300 
east  and  nearly  700  feet  northwest 

40  men  are  at  present  employed  at  tho  mine,  who  take  ont  lOO.tens  of 
^eok. 

gations  by  oxperienoed  mining  engineers  and  geologists  lead  to  the  oon-> 
at  tiicre  is  an  extensive  bod  of  c»al  in  Clallam  valley,  of  which  the 
>vo  descrilKjd  are  but  tho  margin. 

iX>2  loot  deep  was  sank  in  this  \^lley  in  18GG,  at  a  point  about  a  mile 
f  from  tho  bay.     It  passod  througu  the  following  formations : 

Feet.  Incbfii. 

3 11  6 

1  0 

3 5  0 

7  0 

ilstono •  1  0 

larrl  clay t 5  0 

5 48  0 

5  0 

5 4  6 

1  6 

?,  in  beds 8  10 

5  0 

3 1  6 

6  6 

) 3  6 

1  4 

)eds , .  12  6 

stone 0  10 

5 13  6 

0  8 

this  the  bore  passod  through  alternate  layers  of  sandstone,  shalC;  and- 
late,  till  work  was  stopped  for  want  of 
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It  18  a  matter  of  fionie  important^e  to  ascertain  the  extent  of  the  deposit  in 
locality,  as  the  quality  of  the  coal  in  Fuca  Straits  mine  is  such  that  a  good  su] 
of  it  is  desirable. 

Other  Coal  Mixes  ts  Washington  Territory. — In  July,  18G7,  the  ( 
Creek  Road  Company,  of  Seattle,  Washington  Tcnirory,  was  incorpoi*atcd  ui 
a  special  act  of  the  territorial  legislature,  with  a  capitjJ  of  $30,000,  for  the  ; 
pose  of  constiTicting  a  road  and  making  other  improvements  for  developing 
coal  mines  opened  to  the  east  of  that  town.  These  mines  are  reported  to  < 
tain  excellent  coal. 

A  seam  of  coal  has  been  recently  opened  near  Monticollo,  Cowlitz  cou 
about  740  miles  northeast  of  Mount  Diablo.  Some  of  it,  tested  on  board 
<3re«^on  Steam  Navigation  Company -s  vessels,  was  found  to  bo  good  for  st( 
purposes,  burning  w^ith  a  clear  iiame  and  but  Httle  smoke,  leaviug  but  a  si 
residue  of  ashes. 

Coal  in  Nevada. — It  is  believed  by  persons  who  have  travelled  over 
State  that  good  coal  exists  near  its  northern  and  western  lK)undaiie8. 

A  seam  of  lignite  is  reported  to  have  been  found  during  the  past  summ 
few  miles  from  Hiko,  the  county  st^at  of  Lincoln  county,  near  the  Pahrani 
district. 

The  surveyors  employed  by  the  Central  Pacific  Railroad  Comj^any  report 
existence  of  coal  at  the  eastern  base  of  the  mountains  ne^r  Crystal  Peak,  < 
vcnient  to  the  Truckee  river,  in  the  immediate  vicinity  of  the  lino  of  that  i 
road. 

Parties  prosfKJCting  for  gold  and  silver  among  the  Goose  Creek  mount 
report  croppings  of  coal  at  several  places  in  that  i)art  of  the  State.  The  G< 
Creek  mountains  are  on  the  line  of  the  Central  Pacific  railroad,  above  the  va 
of  the  Humboldt,  ("oal  has  been  known  to  exist  in  these  mountains  for  m 
years.  The  e^irly  emigrants  who  crossed  the  plains  in  1850  frequently  s]x>k< 
having  seen  it. 

An  inferior  quality  of  coal  is  known  to  exist  in  the  mountain  ranges  of  wesi 
Nevada,  and  in  the  Walker  river  country. 

Coal  in  Utah. — A  soam  of  bituminous  coal,  about  six  feet  thick,  has  b 
explored  on  Webber  creek,  a  few  miles  from  Great  Salt  Lake  City.  It  is  ne; 
horizontal  in  position,  overlaid  by  strata  of  sandstone  and  a  deposit  of  conglo 
rate. 

Coal  has  also  been  found  at  Beaver  creek,  about  300  miles  south  from  » 
Lake. 

The  Vancouver  Island  Mines  are  being  w<^rked  to  some  extent.  Exp 
in  June  from  the  Nauaimo  mint}  rcached  li,(J36  tons,  and  July  4,G76  tons. 

The  iujports  of  this  coaf  at  San  Francisci)  during  tlu;  past  three  years  has  b 
asfoUows;  18Go,  18,181  tons;  18GG,  10,852  tons;  18G7,  9,1G0' tons," for  ] 
six  months  onlv. 

CoxcLUPiNG  Rkmaktcs. — The  existence  of  coal  along  the  northwest  a 
of  the  Pacifi(5  has  been  known  since  the  discovery  of  the  country-.  The  sej 
croj)ping  out  in  the  face  of  nearly  every  bluff  and  promontory  from  Oregoi 
Sitka  are  too  conspicuous  to  have  lK»en  overlooked.  The  cost  of  and  diflici 
in  procuring  labor  and  transportation,  as  well  Jis  the  liu*k  of  enterprise  on 
part  of  the  settlers  along  the  e-oast,  have  retarded  the  development  of  this  im] 
tant  resource.  The  condenmation  of  valuable  discoveries  by  pretended  exp 
on  account  of  presumed  subterranean  disturbances  in  the  vicinit}*  has  discoura 
capitiilists  from  testing  the  value  of  many  good  mines.  It  is  proper  hen 
remark  that  the  subterraneous  disturbances  on  this  coast  are  remarkablv  loca 
their  effects,  nirely  extending  for  any  considerable  distant;.  The  developm* 
in  the  Mount  Diablo  district  illustrate  this  fact.  The  section  in  this  districi 
which  is  located  the  Peacock,  Pachoco,  and  San  Francisco  mines  is  found  tc 
so  mnch  broken  and  distni'bod  as  to  londcr  the  workings  of  these  mines  unpn 
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tble,  'while  to  the  north  and  sonth  the  coal  has  not  been  broken  or  displaced.  It 
i%  therefore,  probable  that  many  bodies  of  coal  which  are  now  oonsiderod  too 
moch  broken  to  pay  for  development  will  be  found  valuable  on  more  thorough 
examination. 

The  extent  of  the  coal  formation  on  the  Pacific  coast  is  sarprising.  Mr.  Fon- 
oonlt,  a  French  gentleman,  who  spent  several  years  examining  the  northern  coast  ' 
i5rom  Washin^on  Territory  to  the  ncwly-acqiiired  territory  of  Alaska,  states  that 
anthracite  exists  at  Skidegate  inlet,  Queen  Gharlotte*s  island,  and  that  a  seam 
of  the  same  kind  of  coal  is  seen  cropping  out  on  the  mainland  opposite,  about 
40  miles  distant.  Specimens  have  been  sent  to  San  Francisco,  where  they  were 
examined  by  competent  perscms,  who  pronounce  them  of  good  quality.*  The 
extent  of  these  deposits  is  unknown,  but  they  establish  the  fact  of  the  existence 
of  anthracite  on  this  coast. 

Vancouver's  island  contains  sheets  of  coal,  which  may  bo  seen  cropping  out  at 
various  points  along  its  shores  on  the  cast  and  west.  From  Gape  Flattery  t'" 
Admiralty  inlet,  in  Washington  Territory,  there  is  an  almost  continuous  outcrop 
of  coal.  The  Fuca  Straits  mine,  described  above,  is  only  16  miles  from  the 
croppings  on  Noah  bay.  Unfortunately  this  part  of  the  coast  is  destitute  of  a 
good  harbor,  or  doubtless  the  coal  would  have  been  developed  to  a  much  greater 
extent.  But  capital  and  engineering  skill  can  overcome  even  this  defect  if  the 
inducements  arc  sufficient. 

From  the  above  data  it  will  be  seen  that  the  coal  deposits  west  of  the  Rocky 
mountains,  though  yielding  an  inferior  quality  of  coal,  are  quite  extensive,  and 
famish  such  promise  of  improvement  as  to  justify  the  belief  that  the  supply  will 
be  sufficient  in  the  futm*e  for  the  demands  of  all  branches  of  industry  on  the 
Pacific  coast. 

Marble,  Limestone,  &c. — ^The  use  of  marble  for  domestic,  artistic,  and 
fr.ncral  purposes  is  very  general  in  California,  especially  in  San  Francisco. 
Marhlt?  niuntcls,  ta^k'^^,  and  Klahs  arc  to  bo  found  in  almost  every  residence, 
nvifkshop,  and  store.  The  graves  of  all,  save  tlio  utterly  friendless  dead,-  are 
a'lonied  with  marble  tablet  or  nionunient  (if  some  kind.  This  taste  has  created 
an  important  branch  of  productive  indn»stry. 

Tlirre  are  fourteen  factori<*rf  eni^aired  in  the  manufactures  of  marble  in  San 
Francisco,  some  of  \vhi(*h  enij)loy  30  or  40  men.  One  has  steam  uiachinery  for 
catting  and  polishing  the  marble,  and  turns  out  ;»,000  feet  of  slabs  per  month, 
in  addition  to  tombstones,  mantels,  and  oth<T  ornamental  work.  There  art*  mar- 
I'le  faetories  at  Sacramento  and  ALnrysville,  and  one?  at  each  of  the  following 
towns  in  the  interiur:  Stockton,  Sonora,  Petalnma,  Santa  Cniz,  San  Jo$6, 1)ow- 
i;ieville,  Folsom,  and  other  phices.  Probably  1.000  persons  are  employed  in 
California  quarrying,  transporting,  and  working  marble. 

The  consumption  in  San  Francisco  averages  /50O  cubic  feet  per  month ;  the 
fiK'tories  ill  the  interior  use  al»out  one-fouilli  as  much;  total  consumption  in  the 
State,  say  GOO  feet  per  month,  or  7,200  feet  per  annum.  The  average  price  of 
marble  at  present  is  So  per  fnrit.  It  thus  appears  that  the  value  of  the  raw 
laaterial  used  in  this  business  anunuits  to  S30,000  annually.  The  value  of  manu- 
facruH'd  marble  in  the  State  is  estimated  at  82,500,000. 

The  most  singular  and  suggestive  feature  in  this  business  is  presented  in  the 
fact  that,  although  California  contains  an  abundance  of  marble  of  gi'cat  beauty 
.ind  variety,  most  of  tliat  used  in  San  Francisco  is  imported  from  Italy  or  New 
York.  This  fact  may  be  attributed  to  the  want  of  good  roads  and  cheap  tranF- 
portation.  It  is  foimd  more  economical  to  bring  th*.^  raw  material  from  Genoa, 
Italy,  including  transhipment  at  Bordeaux  or  Marseilles,  than  from  the  foot  hills 
in  the  State,  less  than  100  miles  from  Stockton  or  Sacramento. 

There  are  two  firms  in  San  Francisco  engaged  in  the  importation  of  marble. 
Brigadelli  tc  Co.  are  in  the  Italian  branch  of  the  business.  They  own  a  vessel 
of  300  tons  register,  sailing  between  Sau  Francisco  and  Genoa.     Largo  quant i- 
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tics  aro  hroiisrlit  by  French  vessels  from  French  porU.  From  June,  1866,  to 
June,  1867,  this  finn  imported  545  tons  of  Italian  marble  and  had  600  tons  more 
on  the  way,  the  whole  of  which  was  sold,  leaving  orders  still  unfilled.  The 
pa*sent  price  of  Italian  marble  is  50  cents  per  saperficial  foot,  in  slabs  of  seven- 
eighths  of  an  inch  thick;  in  blocks  of  ordinary  dimensions,  85  per  cubic  foot; 
blocks  weighing  several  tons,  at  86  per  cubic  foot.  California  marble  cannot  be 
laid  down  in  San  Francisco  at  these  rates.  Myers  &  Co.  import  Italian  marble 
from  New  York,  where  it  is  brought  in  vessels  from  Genoa.  This  firm  also 
unports  white  marble  from  Vermont^  which  sells  at  815  per  cubic  foot,  being  used 
in  tiie  finer  kinds  of  work.  Some  of  the  ornamental  mantels  in  the  homes  of  the 
wealthy  cost  8750  to  81,000  each. 

The  marble  dust  used  in  the  preparation  of  effervescing  beverages  is  imported 
from  New  York.  Five  hundred  tuns  annually  are  consumed,  at  a  cost  of  about 
830  per  ton. 

The  cost  of  transportation,  which  gives  the  imported  marble  a  monopoly  of  the 
markets  along  the  coast,  prohibits  its  introduction  in  the  interior.  All  the  facto- 
ries in  towns  alK>ve  Sacramento,  Marysville,  and  Stockton  use  the  native  marble, 
because  it  is  cheapest  at  these  places.  With  reference  to  the  quality  of  the 
Pacific  coast  marble,  as  compared  with  the  imported  article,  the  fact  should  be 
taken  into  consideration  that  it  is  excavated  from  near  the  siuface.  None  of  the 
quarries  have  Ifeen  opened  to  any  contildeiable  depth ;  consequently  the  marble 
is  scarcely  as  fine  in  color  or  texture  as  it  will  be  found  at  a  greater  depth.  Much 
of  it,  nevertheless,  when  C4>mpared  with  the  Italian,  loses  nothing  by  the  contrast. 
Many  samples  of  the  California  marble  are  superior.  The  block  of  white  mar- 
ble, fixim  the  quarry  at  Columbia,  Tuolumne  county,  from  which  the  sculptor 
Devine  formed  the  bust  of  the  late  Senator  B^oderick,  compares  favorably  with 
the  Carraia  in  color,  texture,  and  purity. 

The  recently-discovered  quarries  of  black  and  white  marbles  near  Colfax, 
Placer  county,  on  the  line  nf  the  Central  Pacific  railroad,  will  pn>bably  stop  the 
importations  from  Italy.  The  beauty  of  the  black  marble  from  this  locality,  the 
exquisite  polish  it  retains,  and  the  advantage  the  owner's  of  the  quaiTy  poss(;ss  in 
railroad  communication,  which  enables  them  to  deliver  it  at  San  Francisco  cheaper 
than  the  Italian,  will  probably  give  it  the  control  of  the  market.   . 

Tiiere  are  many  localities  in  Califoniia  where  quaniea  of  marble  are  known  to 
exist,  but,  with  few  exceptions,  they  venuiiu  uudeveloped.  A  belt  of  limestone 
tm verses  the  State  from  north  to  south,  between  the  foot  hills  and  the  Sierras, 
said  to  be  20  miles  wide,  fonning  a  prominent  feature  in  the  topography  of  the 
counties  famous  for  placer  gold,  particularly  in  Tuolumne,  Calaveras,  Amador, 
Nevada,  El  Dorado,  and  Placer  counties.  This  belt  abomuls  in  white  or  grayish 
marble;  and  it  is  not  improbable  marble  of  variegated  colors  will  be  found  on 
more  thorough  examination,  as  local  causes  aro  known  to  control  the  color.  In 
illustration,  it  may  be  stated  that  in  the  gulch  on  the  south  side  of  the  rood 
between  Columbia  and  Gold  Springs,  1'uolumne  county,  there  arc  bodies  of 
marble  of  a  jetty  blackness,  colored  by  manganese ;  on  Matelot  gulch,  about  a 
mile  to  the  east,  there  is  a  deposit  of  marble  which,  through  the  action  of  salts 
of  iron,  has  been  mottled  with  red,  brown,  yellow,  blue,  and  green  six>ts;  on 
Mormon  gulch,  about  thiee  miles  to  the  west,  are  masses  of  marble  of  very  fine 
texture  veined  with  pale  green  by  the  action  of  chlorine.  This  variety  of  color 
is  not  peculiar  to  that  locality,  but  may  be  obsei-ved  throughout  the  State.  The 
Suisun  marble,  of  Solano  county,  and  the  black  and  white  marbles  recently 
found  near  Colfax,  Placer  county,  are  cases  in  point. 

Little  attention  has  thus  far  been  paid  to  the  marble  quarries  of  the  State, 

because  the  working  of  them  lias  not  been  profitable,  except  in  a  few  localities. 

As  snon  as  Tailroads  and  cheaper  labor  shall  remove  existing  impediments, 

^ey  «vill  piobably  become  a  source  of  profit^  both  to  individuals  and  to  the 
otato. 
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The  most  important  qoarries  at  present  worked  ore  tlio  following : 

IShDiAKT  Diggings. — This  quarr>'  is  located  on  the  limestone  belt,  above 
lefierred  to,  in  El  Dorado  county.  It  was  o^xined  in  1857.  A  considerable 
quantity  of  marble  has  been  taken  from  it,  darkly  and  conrsoly  marked  with 
gmy  and  block.  It  is  very  beautiful  in  large  masses,  but  lia:«  a  smeary  appear- 
ance in  small  pieces;  it  is  susceptible  of  a  high  polish^  which  it  retiiins  well. 
Monuments,  after  exposure  for  10  years  to  the  heat  and  cold  peculiar  to  the  foot 
hills  of  California^  are  as  bright  and  glossy  on  the  surface  and  edges  as  when 
erected. 

The  CoLUMBrA  is  located  on  the  same  limestone  belt,  on  the  Tuolumne  county 
side  of  soutli  fork  of  Stanislaus  river,  near  Abbey's  Ferry,  70  miles  from  Stock- 
ton,  the  head  of  navigation  on  the  San  Joaiiuin  river.  This  quarry  was  opened 
in  1860,  and  has  been  well  developed.  The  quality  of  the  marble  is  fine  in 
gndn  and  nearly  white,  with  pale  gra\*  pencillings,  and  has  improved  with  the 
depth  of  the  workinsrs.  Dlocks  of  20  feet  square,  \\itliout  flaw  or  blemish,  may 
be  obtained  from  this  quarr\\  Macliinery  was  erected  for  working  it,  and  a  mill 
built  for  cutting  the  blocks  into  slabs  and  polishing  them.  The  works  consisted 
of  a  revolving  derrick  with  a  boom  60  feet  in  length,  by  means  of  which  two 
men  could  take  blocks  weighing  10  to  15  tons  from  any  pait  of  the  quarry  and 
place  them  on  em's  which  ran  on  a  track  laid  around  it  and  connected  Hith  the 
mill.  This  mill  had  100  saws  xind  four  ])olishing  machines,  moved  by  water 
power.  Many  thou.sands  of  tons  of  marble  were  cut  here  l>etween  1862  and 
1866.  The  increase  of  importations,  erection  of  simihir  machinery  at  San  Fion- 
dsco,  and  the  imp<isi*ibility  of  sending  the  product  to  market  during  the  winter, 
owing  to  the  want  of  good  n)ads,  has  caused  the  proprietors  to  cease  operations, 
except  during  the  summer.  Some  of  the  handsomest  monuments  in  the  State  aie 
made  of  this  marble;  that  erected  to  the  memory  of  the  late  Senator  Broderick, 
in  the  Lone  Mountain  cemetery,  at  San  Francisco,  is  a  beautiful  si>ecimen. 

The  Colfax  Quauriks. — ^The  most  noted  of  these  was  discovered  in  1866, 
Iq  the  mountains  btinionni;  the  liear  river,  about  two  miles  to  the  east  of  the 
town  of  Colfax,  Plucifr  coimty,  near  the  line  of  the  Central  Pacilic  railroad. 
The  marble  diil'i  is  t'nuri  all  othfi-s  louud  on  the  coast,  being  a  dark  gray,  with 
jet  bl;u;k  venation.  When  ])olished  ir  is  very  beautiful.  The  mantels  in  the 
new  Bank  r.f  California  arc  made  of  this  niruble,  which  contributes  to  the  beauty 
of  the  inti.'ri*ir  i.»f  tiiat  .-rructure. 

The  pro|»rir-tors  of  the  (jiiaiTv  are  among  the  first  to  derive  direct  benefit  from 
the  Central  Piiciiir-  rjiilrniul.  and  tluir  case  illustrates  how  great  an  advantage 
that  n^id  will  be  in  developing"  tin*  res^)iirces  of  the  State.  AVithout  such  a 
means  of  tnmspnrtation  the  marble  could  not  be  delivered  at  San  Francisco  for 
less  than  S2U  p«T  ton:  uiili  it  frcii^ht  is  only  SS  prr  ton.  The  owners  of  the 
quarr\-  at  CMlurnbia  p.iy  SIO  per  t»»n  for  hauling  their  marble  to  StcM'kton  when 
the  mads  arr-  goinl.  l>ut  from  S\2  to  Sl'3  ]»er  ton  during  the  winter,  with  an  addi- 
tion of  ^2  jxT  ton  from  that  place  to  San  Francisco  by  water.  The  expenses 
for  txansportati««n  are  still  hi«rher  from  the  Indian  Diggings  ciuarry.  Kxpenae 
of  transportation  alone  has  thus  far  j)revented  the  development  of  this  valuable 
resource,  and  c<i>r  tiie  State  as  nuich  for  importtnl  marble  as  would  have  nearly 
paid  for  a  railroa^l  t«i  the  c|iiarries. 

There  is  a  quany  of  m-arly  white  marble  recently  discovered  on  the  Apj)leton 
ranch,  about  seven  ujiles  from  Colfax  and  two  miles  fi-om  the  railroad.  Some 
tine  blocks  have  iK^en  sent  from  it  to  San  Francisco. 

Both  th'rse  rjiuirries  are  in  the  limestone  belt. 

The  SrisuN'  marble  is  found  in  the  Peleoo  Hills,  a  short  distance  north  of 
the  city  of  Snisun,  S«»lano  county.  It  occurs  in  the  fonu  of  irregular  b<-ds.  in  a 
peculiar  sand^tuw  formation,  and  is  of  various  shatles  of  bn^wn  and  yellow, 
Waiitifully  blended  in  bands  and  threads,  similar  to  the  famous  stalagmites  of 
Gibraltar,  which  it  resembles  in  origin  and  structure,  us  well  as  in  a])pearance. 
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It  has  been  formed  by  xvator,  holding  lime  and  iron  in  Bolntion,  pcrcolatii 
tfarongh  the  Bandstono  and  depositing'  the  mineral  in  cavities;  consequently  it 
only  fonnd  in  limited  quantity,  though  much  of  it,  of  an  impnro  quality, 
burned  for  making  lime. 

Other  Localities  whkrb  Marble  has  beex  fouxd. — A  quarry  of  marb 
has  been  opened  recently  on  Butte  creek,  about  40  miles  from  Oroville,  But 
county,  near  the  latelyniiBcovered  iron  mines.  Tlio  quality  is  good,  the  col 
gra^  and  white,  and  the  deposit  extensive,  being  on  the  limestone  belt. 

There  are  other  localities  iu  the  State  where  marble  has  been  found,  but  tl 
explorations  have  1)een  too  limited  to  determine  their  valne. 

In  May,  18()7,  Mr.  J.  R.  Brown  discovered  and  located  a  quany  of  marble 
few  miles  north  of  Auburn,  Placer  county,  of  a  nearly  white  color.  Sampl 
sent  to  San  Francisco  are  considered  line.     The  quantity  is  abundant. 

A  marble  quarry  has  also  been  found  to  the  south  of  the  Bay  of  Monterey, 
the  Coast  ranire. 

Limestoke  and  Luie. — ^The  supply  of  these  materials  is  abundant  in  near 
all  parts  of  California.  Tho  great  belt  of  limestone  so  frequently  referred 
famishes  materials  for  lime  for  the  towns  iu  tho  foot  hills  and  among  the  Sierra 
while  in  tho  coast  range  there  are  other  calcareous  rocks,  which  supply  tl 
demands  for  lime  in  the  towns  and  cities  along  the  coast  and  on  tho  plains.  Tl 
oonsumption  of  lime  at  San  Francisco  averages  about  100,000  barrels  annuall 
three-fourths  of  which  is  obtained  from  tho  vicinity  of  Santa  Cruz,  on  tho  rant 
of  tlie  Gafiada  del  Rincon,  where  there  is  a  supply  of  white  metaniorphic  lini 
stone,  which  makes  good  lime.  Considerable  quantities  are  also  brought  frc 
Sacramento.  Since  the  completion  of  tho  Central  Pacific  niilroad  in  that  vicinit 
lime  is  bniuglit  to  San  Francisco  from  near  Auburn  and  Clipper  Gap,  Pkc 
county.  About  5,000  barrels  are  brought  to  Sacramento  monthly  by  the  railron 
and  tfie  supply  is  increasing  with  the  facilities  for  its  preparation  and  transpc 
tation. 

The  imports  of  lime  at  San  Francisco,  since  1864,  have  been  as  follows : 

Borr* 

1864 7;t.o 

1865 90,  H 

1866 bt),7 

1867  (for  first  six  months  only) 67,^ 

Total : 321/J 


Average  price  during  this  time,  $2  25  per  barrel.  Tho  consumption  of  lir 
in  San  Francisco  during  the  past  three  and  a  half  years  has  cost  $722,736.  T 
increase  of  brick  and  stone  buildings  during  the  latter  half  of  1867  lia:^  gi-eat 
augmented  the  consumption  of  lime. 

Tho  construction  of  railroads  and  increase  in  buildings  in  the  interior  tow 
has  also  increased  the  consumjition.  The  lime  used  for  various  purposes  in  t 
Qiate  annimlly  pix>bably  exceeds  81,000,000  iu  value. 

The  Golden  City  Chemical  Works,  at  San  Francisco,  have  made  a  few  tons 
chloride  of  luno  as  an  experiment,  but  the  demand  for  this  compound  is  so  sm: 
on  this  coast  that  its  mauufiicture  is  unimportant.  It  was  usceilaincil  in  makii 
these  expeiiments  that  the  Califoniia  lime  will  not  absorb  as  much  chlonne 
that  made  iu  the  Atlantic  States  or  Europe.  This  may  bo  tlio  (^tlect  of  a  varic 
of  causes;  but  it  is  of  iinpoilauco,  both  iu  ])Tactic(^  and  to  science.  Somo  of  t 
English  lune  will  absorb  50  jh-t  cent,  of  chlorine.  None  oljtuined  in  Califon 
would  take  up  30  }>er  a»nt.  The  gcMienil  per  ciMit.  of  chlorine  iu  import 
chloride  of  lime  does  not  exceed  10.     It  loses  its  strength  during  the  voyage. 

Other  Calcareous  Minerals — Sulpuate  of  Lime. — ^'riiereare  de|x)s 
of  this  mineml  iu  various  forms  iu  all  the  States  and  Territories  on  this  coast, 
is  valuable  when  burned  as  a  fertilizer  on  heav}^  clay  lands,  such  as  constiti 
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much  of  '^tnle^  and  ''adobe"  bottoms  id  California.  It  is  abundant  in  the  coast 
lange.  A  bc»dy  of  it  is  found  in  the  fonn  of  seleuite  in  the  hills  near  Stockton, 
vithin  a  few  miles  of  the  San  Joaquin  river. 

Considerable  qiutntitie.s  of  the  same  mineral  are  known  to  exist  in  most  of  the 
nonnt^uns  which  have  been  examiued  fur  silver  in  Alpine  county,  among  the 
the  high  Sieims.  , 

•Salphate  of  ]i:ne.  in  the  form  of  alabaster,  is  found  in  Tnolumne,  Los  Angeles, 
Solano,  and  several  other  counties. 

Near  Silver  City.  Story  county,  Nevada,  alabaster  of  great  be,iutv  is  foand, 
but  it  soon  crmnbles  ou  exposure  to  the  atmosphere.  In  1862  this  deposit  was 
quarried  as  marble.  It  was  six»n  discovered  that  blocks  cut  from  it  fell  to  picoesi 
ioA  were  useless  for  buihliug  and  ornamental  purposes ;  but  it  makes  good  plaater 
of  Paris. 

Beds  of  friable  sulphate  of  lime  exist  in  the  vicinity  of  the  Sulphur  Springa, 
near  Red  Bluffs,  Tuhania  c>u:nty,  in  the  fonn  of  loose  grains,  deposited  by  the 
waters  of  the  thermal  springs,  which  cover  acres  of  ground  in  the  vicinity.  All 
the  hot  springs  on  this  c^ast  «lc}xisit  sulphate  of  lime,  in  some  fonn  or  other. 

In  the  Granire  mountains,  bi't ween  Chico.  in  IVhama  county,  and  Idaho,  there 
are  numerous  depKi'sits  of  gN-psum.  Anhydraie,  or  diy  sulphate  of  lime,  is  fowid 
in  Plumas  and  Sierra  couunes.  Professor  Whitney,  State  get)logist  of  California, 
has  various  specimens. 

Excellent  materials  f  t  the  manufacture  of  plAster  of  Paris  exist  on  this  coast. 
Considering  the  simpleness  of  its  pn»paration  it  is  remarkable  that  its  manu- 
ilEMrtiire  has  not  l»een  aTcmpie^l.  The  imjx>rts  of  plaster  of  Paris  amount  to 
siliout  C.OOO  barrels  annually  at  San  Francisco,  at  an  average  cost  of  84  per 
barrel,  or  nearly  Sio.OOO  per  annum.     Ncoi'ly  all  imported  is  from  New  York. 

Dolomite  or  Magxesiax  Limestoxe'. — ^This  mineral  has  been  found 
during  the  present  year.  t»n  the  Mercdl  river,  between  Horseshoe  Bend  and  Don 
iVili'/j.  bar.  I:  :<  ?i::e  irraiiit.l.  of  ;i  volh«wish  ijrav  color,  having  much  the 
jij.p«'arant«/ «'f  ••Tjirkf-v  s*.oi:e."  and  is  j^riziMi  f..r  Imnes  for  siharpcning  razors, 
p^'Lknive.-?.  iScv^-.  I:  l.-is  been  iiiisiaken  lor  liihographio  limesttme.  The  deposits 
ai'-  abnr.d^ziT.  an-1  i:  vm.v  uhimairlv  ]•<•  I'uund  an  inip'inant  rt-source. 

HrDiiArL:-;  L:y.r.<ioyT.. — Cii:itV»ini:i  mntains  ih-jwifciitiiof  thi^  valuable  mineral, 
cif  cr.in]  «'':il;-v.  The  ber«T  k:.i..\vn  are  f«»und  in  a  ranjre  of  hills  at  the  back  of 
Benicia,  Si 'Ian- •  (••::!;*■.•.  Ilvdraulic.  t»r  Beniria  eiTaeut,  as  it  is  called,  is  made 
here  in  con^iJer:.!':'-  «fniijiitic.-,  a  eoiupany  haviuif  been  incorporated  in  1860 
for  the  purjM  -^e  of  •  arry  ii;:: « "U  ir.^  mannfaeuire.  The  eunij>any  has  good  maohinon', 
kilns,  and  the  i.tct .-?:;:  y  arranucnient  ftanuikiKLT  ^^e^^'^al  thous;md  barrels  per 
c;onth.  An  iinT-t;:::-  hii.<  been  iriven  to  this  bn.<iness  bv  the  action  of  the  State 
Lary»or  eornir.ip^i<»ii«T>.  v. Lu  l.avimr  ehariri*  of  tlie  eonstnurion  *»f  the  sea-wall,  in 
\hi'  har)M»rnf  rfan  I'laiit-isi",  have  had  experiinenrs  made  with  the  various  cements. 
The  Benieia  ooTiur.:  pruvinL'  s;iti>facti»ry.  ha.*<  been  sch.cted  for  use  in  the  wall, 
which  will  bo  siveral  niiie.**  in  h-nirtli.  antl  of  great  depth  and  thickness,  and 
will  cnns<wi!:e:.'iy  rtq?;ire  n^.any  ihnu.>and  tons  of  cement.  This  action  of  the 
comi:iissio:;ers  L;i>  haii  a  tendiiiev  x**  rtruiove  a  prijudiee  that  had  b<vn  cultivated 
by  inti-rr»>:e«l  I'ui'ies  a.«:ain.>»t  the  i'alifornia  cement.  The  inijHjrts  of  cement  have 
been  heavy  i-'V  .-veral  y»  a;s  at  San  rraneist»»,  the  damp  nature  i»f  the  founda- 
tions iu  the  b:i?::irj.s  |-..n:ons  of  the  city  requiring  the  bricks  or  stones  to  In?  laid 
in  cenunt  fi-r  stveral  I'-et  in  exTensivi*  biiihiings.  In  l^lJG.  ifo.Slzi  barrels  were 
ira|Kjrted.a'.  a  n-st  «'f  S'jl.'JlS.  Dnrimr  the  tirst  mx  m»»nths  of  1SG7.  14.-317 
barrels  were  iiiiprte-.l.  a:  a  n.st  of  >.30,000.  These  tignres  show  the  importance 
of  this  bnsinr*s. 

The  n/meral  in  'be  vic.nlty  i»f  Benicia  is  fi»und  in  a  series  of  dej^iisits  extend- 
in£f  f»>r  several  miles.  TL«»ugh  there  dc^es  not  appear  to  Ik;  any  regular  stratum 
of  it,  there  is  sufficient  tu  last  for  many  years,  should  the  cousumi»tiou  reach  100,000 
barrels  annuallv. 
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Hydranlio  limestono  is  a  eab-carbonate  of  lime,  which  owes  its  value  to  its  prop- 
erty of  hardening  under  water,  to  a  certain  proportion  of  clay  in  its  composition. 
Too  ranch  clay  causes  it  to  set  too  slowly,  while  too  little  renders  it  unfit  for  use 
as  a  cement.  It  is  necessary  to  make  this  explanation  to  render  the  following 
statements  intelligible : 

There  are  two  viu-ietics  oi  this  mineral  at  Benicia,  the  one  making  a  Cement 
which  hardens  very  rapidly,  the  other  very  slowly.  Experience  and  observation 
prove  that  a  combination  of  the  two  makes  a  hard,  durable  cement,  which  may  be 
regulated  to  harden  in  any  required  time.  Common  limestone  exists  near  the 
cement  rock.  The  workmen  first  employed  in  making  the  cement,  not  being 
aware  of  the  difference,  mixed  all  together  in  the  kilns;  the  consequence  was  to 
spoil  the  whole,  and  give  the  product  a  bad  character  in  the  market.  But  the 
processes  for  its  preparation  are  now  better  understood,  and  the  workmen  more 
experienced.  Such  contaminations  are  avoided,  and  a  really  good  cement  is 
prepared. 

This  Benicia  cement  stone  is  of  a  dark  yellowish  color,  speckled  with  black, 
tolerably  soft;  breaks  with  a  dull,  earthy  fracture,  without  any  appearance  of 
eorystalization. 

The  following  table  gives  the  results  of  some  of  the  experiments  made  with 
various  kinds  of  cements,  to  test  the  time  each  requu^  for  ''setting''  in  the  air 
and  under  water: 


Composition. 


- 

1 0t  qnalitj  Benicia  cement 

2d  quality  Iknicia  cement 

Mixtnroof  both 

Roman  cement 

Eastern  cement 

Mixture  (ff  equal  parts  Benicia  cement  and  sand 

Mixture  of  one  part  of  Benicia  cement  and  two  parts  sand . 


Hme  setting 
in  air. 


3 
25 

50 

30 

1.00 

1.20 

1.50 


5 


30 
1.00 

50 
1.20 
1.50 
3.10 


Time  setting 
in  water. 


8 
30 
1.20 
45 
1.50 
2.40 
4.10 


10 
50 
1.25 
1.00 
2.20 
3.10 
5.25 


This  cement  is  much  used  in  the  manufacture  of  drainage  and  water  pipes. 
There  are  several  factories  of  tliese  articles  in  California.  Miles  of  such  pipe 
ai^  laid  down  in  San  Francisco.  Other  places  in  the  Coast  range  and  foot  hills 
have  been  found  where  cement  stone  is  known  to  exist.  On  the  banks  of  Hos- 
pital creek,  a  few  miles  south  of  Corral  Hollow,  San  Joaquin  county,  there  is  a 
deposit  of  it  similar  in  appearance  and  composition  to  that  worked  at  Benicia. 

Within  the  past  few  months  a  hydraulic  limestone  has  been  discovered  in 
Washington  Tcmtor)',  on  the  Columbia  river,  about  seven  miles  north  from 
Astoria.  Works  are  in  course  of  erection  to  manufacture  cement  at  this  place. 
There  can  be  but  little  doubt  that  this  mineral  will  be  found  abundantly  all 
along  this  coast  whenever  an  intelligent  search  shall  be  made  for  it.  The  meta- 
morphosis of  the  rocks  in  the  Coast  range  has  been  of  a  nature  to  form  it  exten- 
sively. 

Oregon. — Limestone  and  marble  are  not  so  abundant  in  this  State  and  the 
Teiritories  north  and  west  as  in  California.  As  mentioned  in  the  report  on  iron, 
the  Oregon  smoking  works  have  to  import  the  limestono  used  in  that  establish- 
ment from  the  Island  of  San  Juan.  The  limestono  formation  extending  from 
Siskiyou  to  Los  Angeles,  in  California,  does  not  appear  to  extend  into  Oregon. 
At  all  events,  its  existence  has  not  been  reported. 

The  recent  discovery  of  a  bed  of  limestone  on  Beaver  creek,  Clackamas  county, 
about  18  miles  from  the  Willamette,  is  considered  of  much  importance  by  the 
local  press.     It  is  presumable  this  mineiul  is  scarce  in  that  part  of  Oregon. 
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KsvADA. — ^In  addition  to  the  nlaboatcr  mentioned  above,  in  Storv  county. 
cement  rock  has  been  found  in  the  Pincwood  district,  Humboldt  conntv,  and  at 
many  other  places.  No  marble  has  thus  far  been  found  in  this  State,  but  there 
is  si^cient  carbonate  of  lime  in  other  forms,  in  nearly  all  parts  of  it,  to  supply 
material  for  making  lime  for  building  purposes. 

BurLD£N*6  3IATERIALS. — ^Thc  mountainous  nature  of  the  Pacific  coast,  and 
the  geolo^cal  formations  to  which  the  rocks  composing  the  mountains  belong, 
saggeat  the  existence  of  a  great  variety  of  building  materials.  Few  cotintrie^ 
possess  greater  abundance  or  variety  of  these  materials  than  Galifoniia,  and  there 
are  few  cities  in  the  United  States  where  equal  opportunities  are  afforded  for 
comparing  the  merits  of  the  materials  used  in  other  countries  ^iih  those  obtained 
at  home,  than  are  presented  at  San  Francisco.  In  the  early  days  of  tliis  city 
everything  was  imported,  from  bread  and  clothing  for  its  inhabitants  to  lumber, 
brick  and  stone  for  their  houses.  The  citv  hall  is  built  of  Australian  freestone, 
several  of  the  hsaiks  and  other  large  edifices  are  built  of  China  granite,  and  there 
are  hundreds  of  steps,  pillars,  lintels,  and  other  portions  of  buildings,  of  sand- 
stone and  granite  imported  from  the  Atlantic  States  and  Europe.  The  fonnda- 
tions  of  many  of  the  old  buildings  in  the  city  are  laid  on  imported  bricks.  None 
of  these  materials  are  found  to  be  as  dumble  or  as  handsome  as  those  since  obtained 
in  California.  In  this,  as  in  other  mineral  resources,  the  cost  of  labor  and  trans- 
portation has  impeded  development.  It  is  only  under  favorable  conditions  that 
stone  for  building  will  pay  to  ship  to  San  Francisco  from  the  interior  of  the 
State;  while  the  cheapness,  excellence,  and  abundance  of  the  lumber,  and  the 
general  adaptability  of  tlie  soil  for  the  manufacture  of  bricks,  cause  these  materials 
to  be  nsed  for  building  almost  ever^'where  throughout  the  State.  The  intro- 
duction of  iron  mouldings  for  the  decorative  portions  of  large  structures  prevents 
a  demand  for  stone  for  such  purposes.  The  Bonk  of  California  building,  at 
San  Francisco,  is  the  only  stnicture  of  cut  stone  of  any  magnitude,  outside  of 
the  government  fort ifirat ions,  on  the  Pacific  coast.  Under  such  circumstances 
little  attention  is  paid  to  opening  qnarriori  to  tet*t  the  quality  of  the  stone.  The 
consumption  of  stone  is  conlinc4l  to  granite  for  clurbinii'  and  paving  the  streets, 
and  the  basement.s  and  steps  for  a  few  of  the  more  costly  buildings  at  San  Fran- 
cisco. 

The  fdlowing  details  concerning  tlie  supply  of  building  materials  will  show 
how  varied  and  valuable  they  are  in  California : 

Granite. — Quarries  of  this  rock  aie  in  nearly  every  county,  including  portions 
of  the  foot-hills  or  sien-as.  lint  ns  none  (»f  them  are  convenient  to  railmads  or 
rivers,  except  the  following,  only  these  will  be  referred  to: 

The  oldest  and  l»est  known  is  located  near  Folsom,  Placer  county ;  another 
quarry  worked  to  some  extent  exists  at  Natoma,  in  the  canon  of  the  American 
river,  a  few  miles  from  the  first ;  another  at  Rocklin,  22  miles  from  Sacramento; 
and  a  fourth  at  Penr\'n.  2S  miles  from  that  citv.  The  last  two  arc  on  the  line 
(jf  the  Central  Pacific  railrc»ad. 

There  is  a  inarke<l  diffcrenee  in  the  appearance  of  the  rock  from  these  sevcml 
qtiarries.  That  from  Fols<»m  is  hard  and  dork,  containing  feather}'  crj'stals  of 
Mack  hornblende  in  patches,  on  a  dark  bluish -gray  ground  of  quartz  and  feldsjjor. 
Very  little  mica  exists  in  any  of  the  Califomia  granite.  That  from  Natoma  is 
as  riark  as  that  fn*in  Ftdsom.  but  the  components  being  more  evenly  distribnte^l 
gives  it  a  lighter  appearance.  The  stone-cutters  consider  this  the  best  rock  for 
smf.Kjth  bhj<:ks.  Ir  has  a  eli*an  and  fresh  appearance,  never  changing  rolnr.  The 
granite  from  Rocklin  is  of  a  nearly  t-nowy  whiteness,  remarkably  fine  graine<l, 
and  free  from  stains  and  lilotehes,  and  is  susceptible  of  a  fine  finish.  The  upper 
p<mion  of  the  State  capital  at  Sacramento  is  being  built  of  this  stone.  The 
mouldings  and  other  architectural  omaments  are  cut  with  sharpness  and  elegance. 
The  lower  ponion  of  the  structure  is  built  of  the  Folsom  stone,  which  has  a  dark 
and  ding}'  appearance  in  comparison  with  the  lighter  and  marble-like  st'.me  above. 
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The  fortificatioiiB  in  course  of  constrnctioii  near  Ban  Francisco  are  being  built 
of  Fenryn  f^ramte,  wliicb  is  somewhat  darker  than  that  from  Rocklin,  but  lighter 
tliau  the  others  described  above.  The  basements  of  nearly  all  the  large  stores 
and  warehouses  in  San  Francisco  are  built  of  Folsom  rock.  The  quarries  at 
Hocklin  are  ver}'  extensive.  It  is  possible  to  break  off  blocks  of  large  dimen- 
sions— ^masses  foo  feet  long  by  100  feet  deep,  and  10  feet  thick,  have  l)een 
quarried  out  and  afterwards  split  into  smaller  blocks,  of  any  required  thickness, 
across  the  grain,  by  means  of  gads  and  sledges.  The  itx^k  splits  evenly.  Tliero  is 
a  body  of  this  rock  several  miles  in  length  and  breadth  and  of  unknown  depth. 

In  San  Fi-ancisco  are  10  stone-yards,  at  which  alK>ut  350  men  are  employed 
dressing  and  trimming  granite  for  building  and  paving  purposes.  These  yards 
use  about  400  tons  of  stone  per  month.  The  curbs  and  crossings  of  the  principal 
streets  are  made  of  this  nick.  There  are  20  miles  of  sucli  curbing  and  cross- 
walks. The  Central  Pacific  railroad  caiiies  about  5,000  tons  of  granite  from 
Bocklin  and  Fenryn  to  Sacramento,  the  greater  portion  of  which  is  brought 
to  San  Francisco  by  schooners.  About  1,000  tons  per  month  are  brought  irom 
the  quarries  at  Folsom  and  Natoma. 

The  price  of  granite  at  San  Francisco  is  $1  50  per  cubic  foot,  or  $31  per  ton 
in  blocks  delivei^  at  the  wharf.  The  cost  of  trimming  it  is  high;  stone-cuttens 
being  paid  $4  i)er  day  in  gold  for  nine  hours  work. 

Sandstones,  &c. — ^Brown  stone  of  good  quality  for  building  purposes  is 
quarried  near  HaywardV,  Alameda  county.  Some  of  tliis  stone  is  used  in  the 
city  cemeteries  as  bases  for  monuments  and  for  building  vaults.  .  Its  sombre 
appearance  is  considered  an  advantage. 

Greenish-gray  sandstone  is  obtained  from  Angel  island,  in  the  Bay  of  San 
Francisco.  Of  this  beautiful  stone  the  new  building  of  the  Bank  of  Califomia 
has  been  built.  The  scroll-work  and  sculpture  on  the  front  are  fine  and  smooth 
in  outline  as  if  cut  in  marble,  while  the  color  is  soft  and  pleasant  to  the  eye. 
Each  pillar,  lintel,  and  post  of  the  doors  and  windows  is  formed  of  a  single  block, 
some  of  them  10  feet  in  length.  I'he  wheels  used  ui.  the  linseed  oil  factory  at 
Steamboat  Point  are  also  made  of  Angel  Island  stone.  These  wheels  are  seven 
feet  in  diameter  and  18  inches  thick,  each  weighing  five  tons. 

In  several  of  the  interior  conn  ties  are  deposits  of  a  variety  of  trachytes,  form- 
ing poi-tions.  of  table  mountain,  which  make  good  materials  for  buildings.  It 
is  geuenilly  of  a  pinkish  or  gray  color,  fine  in  grain,  luid  when  first  taken  from 
the  quarry  is  sufiiciently  soft  to  ho  trimmed  with  a  common  hatchet,  but  a  few 
months'  expostu'e  to  the  air  renders  it  quite  hard.  A  valuable  deposit  is  found 
near  Mokehunne  Hill,  Calaveras  county.  Wells  &  Fargo's  office,  several  hotels, 
and  other  buildings  in  that  town  are  made  of  it.  Some  of  these  buildings  are 
14  years  old,  and  the  stones  in  them  retain  the  marks  and  edges  as  when  first 
made. 

A  quarry  of  freestone,  of  a  pale  drab  color  and  fine  texture,  is  found  near 
Mareh's  creek,  six  miles  from  the  Mount  Diablo  coal  mines. 

Near  the  Merced  river,  in  Mariposa  county,  on  the  road  between  Bear  Valley 
and  St<K,'kton,  therc  are  beds  of  freestone  well  ada])tod  to  bnilding  purposes. 
The  stone  is  of  a  pleasimt  pinkish  tint,  with  wavy  lines  of  brown  and  purple, 
and  is  compact  and  stands  exposure  well.  With  cheaj)  transportation  it  would 
become  a  favorite  for  many  purposes,  as  it  can  be  cut  cheaper  than  granite,  and 
is  better  adapted  to  building  than  marble,  and  is  more  elegant  and  durable  than 
brick. 

Bricks. — ^The  manufacture  of  Imcks  is  carried  on  extensively  in  nearly  every 
county  in  the  State.  The  tough  clay  of  the  Sacramento  valley  probably  makes 
the  best.  Some  of  the  earth  used  in  one  or  two  loc-alities  along  the  coast  in 
eaiiy  times,  contained  a  per  centum  of  soda  and  potash.  Such  bricks  are  ill- 
suit^'d  for  a  climate  as  humid  as  that  of  San  Francisco.  The  moisture  causes 
the  alkali  to  exude,  injuring  the  paint  or  plaster  with  which  the  bricks  are  covcitnl. 
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consamption  of  bricks  at  Son  Francisco  apiounta  to  about  100,000,000 
V.  The  average  price  is  $12  per  1,000.  About  20,000,000  are  nsccl 
y  Id  the  interior  of  the  State,  at  an  average  cost  of  8IG  per  1,000.  Until 
'  the  bricks  made  were  the  product  of  hand  labor.  A  brick-making 
;  was  introduced  iu  July,  1867.  The  increase  of  building  consumes  all 
)  made.  The  city  coiporation  uses  many  millions  annually  in  the  con- 
u  of  sewers,  of  which  there  arc  10  miles  within  the  city  limits. 
riNO  Slates. — ^Notwithstanding  the  abundance  of  slate  on  this  coast, 
le  of  it  lit  for  roofing  purposes  has  thus  fuc  been  found.  The  use  of 
«,  asphaltum,  and  tin  for  I'oofing,  whicli  are  so  much  cheaper  and  lighter 
ate,  is  almost  general,  so  that  but  little  inducement  is  held  out  to  fm-nish 
In  18G5  a  company  was  organized  in  Amador  county  for  the  piurposo  of 
^  a  slate  qunrr\-  found  iu  that  county.  Experienced  Welsh  slaters  were 
lhI  in  the  enterprise.  They  say  the  Amador  slate  is  quite  equal  to  any 
1  Wales.  The  causes  above  stated,  together  with  the  cost  of  lal>or  and 
rtation,  rendered  the  enterprise  unprofitable,  and  it  was  abandoned.  No 
proper  search  would  result  in  the  disco vci^'  of  an  abundant  supply  of  roof- 
cs  on  this  coa^^t. 

.TiTE,  OR  So  APSTONE,  though  not  Strictly  a  building  material,  is  classed 
liis  head  because  it  is  valuable  in  various  dcpailmente  of  arts  and  man- 
is.  There  are  liK'alitics  in  all  the  States  and  Territories  on  this  cf/ast, 
Arizona,  where  this  mineral  is  known  to  exist  in  great  a1)undance,  but 
umption  is  limited  at  present.  Only  one  or  two  deixjsits  arc  found  pro- 
;o  work,  and  these  only  to  an  inconsiderable  extent.  There  is  but  onO 
hment  on  the  coast  for  the  manufacture  of  articles  from  soapstone.  This 
I  Francisco,  whore  it  was  commenced  in  186G.     As  marble  can  bo  obtained 

than  this  stone,  its  use  is  coniined  to  blocks  for  lining  furnaces,  slabs 
hemical  works,  1  inings  for  stov(?s,  beds  for  ovens,  &c.  Its  peculiar  projxjrty 
ling  h  high  temperature,  and  retaining  the  heat  a  long  time,  makes  it  val- 
ir  siuili  purposes.  About  200  tons  are  used  at  San  Francisco  anniuilly ; 
c  in  the  fonn  «jf  powder  by  soap-makers,  chemists,  boot-makei*s,  and  others. 

tons  (if  this  powder  are  sold  annually  at  S3  per  100  pounds.  The  price 
tone,  in  blocks,  is  S4  SO  per  cubic  foot,  or  $4o  per  ton.  In  slabs  of  one 
ck,  75  cents  per  superficial  foot. 

of  that  used  at  San  Francisco  is  brought  from  near  riacerville,  El  Dorado 
w=^here  the  company  owning  the  factory  have- a  claim  containing  3,000 
engtli  ou  a  bed  of  this  material  363  feet  wide,  and  there  are  ^^exteusious" 
ame  *^  lead  "  for  miles  on  both  sides  of  the  original  claim.  Other  quarries 
•ked  to  some  extent— one  near  Sonera,  Tuolumne  county;  another  on 
/atalina  island,  off  the  southern  coast,  ne:ir  Santa  Barbara;  another  on 
th  of  the  Saji  Jose  valley,  near  the  city  of  San  Jose,  in  Santa  Clai'a 

another  at  Copperopolis,  iu  Calaveras  county,  &c. 
cost  of  transponation  from  Placerville  amounts  to  812  per  ton  for  freight 
livided.  as  follows:  For  hanling  by  team  from  quarry  to  railroad,  nine 
alf  miles,  $G  per  t(m;  by  railroatl  to  Sacramento,  40  miles,  §4  per  ton; 
Fraucisco  by  steamer,  S2  per  ton. 
Galifoniia  steatite  is  superior  to  that  obtained  in  the  Atlantic  States  or 

for  many  important  piu^)osc0.  It  contains  neither  mica  nor  iron.  Tho 
City  Chemical  Works,  au  extensive  establishment,  uses  steatite  to  lino  the 
for  distillation  of  nitric  and  sulphuric  acids.  When  commencing  opera- 
is  company  imported  steatite  from  New  York,  which,  owing  to  its  c^n- 
mica  aud  iron,  was  soon  destroyed  by  the  fumes  of  the  acids.  Induced 
ame  of  the  California  stone,  it  was  found  to  last  for  a  long  tioie,  the  acids 
but  little  eli'ect  on  it. 

Abel  Steams  states  that  when  he  came  to  California,  in  182c^,  the  com- 
oplo  cooked  their  food  in  vessels  made  of  tlus  stone,  which  is  a1 
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in  all  the  southern  counties,  and  almost  as  soft  as  wood.  These  ''crocks"  were 
made  of  various  sizes,  usually  about  an  inch  thick  on  the  sides  and  two  inclios 
on  the  bottom.  Such  vessels  are  occasionally  found  by  the  surface  miners  in 
vaiious  parts  of  the  State.  Parcels  of  California  steatite  have  been  exported  to 
Cfaina^  where  it  is  used  for  various  purposes. 

The  furnaces  at  the  copper-smelting  works  at  Aubrey  City,  Arizona,  arc  lined 
with  steatite  taken  from  Santa  Gataliua  island. 

Clays. — Under  this  heading  will  be  included  materials  used  in  the  manufac- 
ture of  pottery,  glass,  colors,  &C-. 

As  already  stated,  reference  can  only  be  made  to  such  products  of  the  earth 
as  are  of  immediate  economical  importance.  Many  minerals  of  interest  and 
prospective  value  must  necessarily  be  passed  without  notice,  and  several  articles 
of  dissimilar  natures  arc  included  under  one  head,  for  the  purpose  of  securing 
conciseness. 

Clay,  suitable  for  the  manufacture  of  fire-bricks,  is  found  beneath  the  coal  in 
the  Mount  Diablo  coal  mines,  in  Contra  Costa  county ;  at  Grass  Valley,  Nevada 
county ;  near  Colusa,  Colusa  county,  and  at  other  places  in  California^  Nevada, 
and  Oregon. 

Clay  suitable  for  pottery  is  found  near  Marsh's  creek,  six  miles  west  of  the 
Mount  Diablo  coal  mines ;  also  at  Pratt's  Hill,  near  lone  City,  Amador  county, 
in  the  foot-hills. 

The  manufacture  of  pottery  is  carried  on  to  some  extent  in  all  the  Pacific 
States  and  Territories.  In  California  there  are  factories  of  earthenware  at  San 
Francisco ;  Antioch,  Contra  Costa  county ;  San  Antonio,  Alameda  county;  Mon- 
terey, Sacramento-,  San  Jos^,  Santa  Clara  county,  and  at  several  other  places. 
In  Nevada  there  is  a  pottery  near  Virginia  City,  at  which  brownstone  ware  is 
made  from  clay  obtained  in  the  vicinity.    There  are  several  potteries  in  Oregon, 

The  establishment  at  Antioch  was  commenced  in  1867.  Various  kinds 
of  earthenware,  both  cx)arse  and  fine,  are  made  hero.  It  gives  employment  to 
about  a  dozen  moulders  and  throwers,  and  a  number  of  laborers.  The  potters 
work  by  contract,  earning  from  $3  to  $7  per  day,  according  to  their  industry  and 
the  description  of  wares  made. 

The  cosmopolitan  character  of  the  population  of  California  is  singularly  illus- 
trated by  the  articles  made  at  this  pottery.  The  French,  German,  Mexican, 
Russian,  Chinese,  and  other  nationalities  represented  here,  each  require  differ- 
ently-shaped crocks  and  puts  in  their  culinary  and  other  domestic  arrangements. 
The  storehouse  of  the  pottery,  in  which  a  stock  of  these  goods  is  kept,  presents 
a  curious  medley  of  oddly-shaped  articles  made  from  designs  to  suit  the  tastes 
of  all  classes  of  customers. 

Some  of  the  moulded  teapots,  jugs,  and  water-pitchers,  made  in  imitation  of 
French  and  English  ware,  are  veiy  handsome,  and  exhibit  the  excellence  of  the 
material  used  as  well  as  the  skill  of  the  workmen.  Fancy  articles  of  many 
kinds,  cornices  and  mouldings,  crucibles,  muffles,  fire-bricks,  and  tiles,  drainage 

Eipes,  and  a  variety  of  other  articles  used  by  the  local  manu&ctories,  are  m^e 
ere. 

The  clay  is  obtained  from  the  deposit  which  underlies  the  coal  at  Mount  Diablo. 

The  pottery  at  San  Francisco  is  locateil  at  the  Mission.  Stoneware  and  utensils 
used  by  refiners,  assayers,  metallurgists,  artists,  and  manufacturers  are  made  here. 
The  clay  is  obtained  from  a  deposit  near  Michigan  Bar,  Sacramento  county. 

There  is  a  bed  of  good  fire-clay  near  Grass  Valley,  Nevada  county. 

Kaolin. — ^Deposits  of  this  clay  are  found  in  Marin,  Amador,  Tuolumne, 
Calaveras,  and  several  other  counties.  It  exists  in  many  places  in  the  coast 
range,  the  foot-hills,  and  the  High  Sierras.  One  of  the  most  noted  of  these 
deposits  is  at  Alichigan  Bar,  Saci-amento  county.  In  El  Dorado  county  there  is 
a  peculiar  deposit  of  pure  white  clay,  formed  by  the  decomposition  of  tlie  granite 
in  the  vicinity,  wliich  is  well  adapted  to  the  manufacture  of  porc-elain. 
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PrrK  Clay. — This  material  has  been  found  near  Dutch  Flat,  Placer  county, 
and  at  San  Jose,  Contra  Costa  county ;  also  in  Tuolumne^  Amador,  and  Calaveras 
conuties,  and  at  several  other  localities  in  the  Coast  range  and  f(K)t-hills. 

COLOSIN'G  Eauths,  &c. — ^l\*rra  de  sienna,  umber,  red,  yellow,  and  other 
ocbreons  coloring  earths,  are  found  in  abnndancc  and  purity  in  many  places 
in  the  Coast  range  and  foot-hills  of  California.  Several  de|)Osits  have  been 
opened.  Thecoh)rs  preparetl  from  them  are  varied  and  excellent.  The  limited 
market  for  tlieir  sale,  and  the  importations  from  the  Atlantic  States  and  Enrope, 
render  their  manuf:ictiire  on  a  large  scale  unprofitable,  though  considerable  quan- 
tities are  used  by  the  local  painters  and  others. 

The  most  noted  of  these  ochrcous  deposits  was  discovered  in  1S60,  near  tho 
town  of  Martinez,  Contra  Costa  county.  Six  well-defined  beds  of  oi'hre  liavo 
Y>een  found  in  this  locality,  which  range  from  10  to  20  feet  thick,  and  extend 
from  El  Ilnmbre  creek  to  San  Pablo  bay,  a  distance  of  six  miles.  In  186a 
a  a)mpany  was  organized  to  make  colors  from  these  materials.  A  factory,  with 
a  20-bor8e  power  steam  engine,  for  grinding  the  colors,  was  erected,  and  about  100 
tons,  of  as  many  as  84  tints,  from  white  to  black,  embracing  a  pale  buif  and 
brigiit  Vermillion,  were  prepared.  But  tho  causes  above  mentioneil  rendered  tho 
enterprise  unprofitable,  and  it  was  abandoned  within  a  year  of  its  commencement. 
Some  of  the  colors  made  are  as  bright  to-day  as  when  first  pre^uu'ed. 

In  1866  a  deposit  of  terra  de  sienna  was  found  on  Gold  gulch,  about  six  miles 
from  San  Lorenzo,  Santa  Clara,  county.  Yellow  ochre  is  found  in  tho  samo 
locality. 

There  are  bodies  of  coloring  earth,  retl,  purple,  and  white,  about  five  miles 
west  of  lone  City,  Amador  county,  which  form  a  portion  of  what  is  known  as 
Pratt*s  Hill,  a  promontory  extending  some  distance  into  tho  Sacramento  valley 
from  the  foot-hills. 

Beds  of  sienna  and  umber  exist  in  the  mountains  in  the  vicinity  of  San  Jose, 
Santa  Clara  countv.     Fullers  earth  is  found  in  the  same  h>calitv. 

Ked  (»chrc*  is  found  on  lleil  Rock,  in  the  harbor  of  San  Francisco,  and  at  other 
places  along  the  coast. 

'i'he  above  It  realities  are  named  because  the  materials  found  in  them  have  been 
iise«l  and  are  known  to  bo  valuable.  But  there  are  many  localities  where  color- 
iiiiT  earths,  clays,  &c.,  are  known  to  exist,  which  are  omitted  because  they  havo 
nut  been  developed. 

Saxds. — Since  the  introduction  of  the  manufacture  of  glass  at  San  Francisco, 
the  cpiality  of  the  sand  along  the  coast  has  been  tested  in  onler  to  obtain  a  sujv 
ply  of  such  as  is  best  adapted  to  tins  business.  ]\Iuch  of  the  sand  obtained  along 
tL<'  >hon'S  <»f  tho  harbor  of  San  Francisco  contains  too  much  iron  to  be  used  in 
making  glass.  Near  the  harbor  of  Monterey  there  is  an  exhaustless  supply,  free 
fjom  impurities.  The  sand  nse<l  by  tlu*  ghiss  factories  is  imported  chietly  from 
this  place.  A  small  quantity  is  «)btaine(l  along  the  bay  shore  in  Alameda  county, 
lii-ar  Oakland.  Eight  miles  iHn-th  t>f  Santa  Cruz  there  is  a  hill  of  white  sand 
well  adapted  to  gluss-niaking,  being  free  from  iron  and  manganese. 

The  sand  dunes,  which  fonii  a  peculiar  feature  in  the  scenery  at  some  points 
in  the  bay  of  San  Fmncisco,  do  not  ccmtain  materials  suitable  for  glass-making, 
'i'he  pinky  hue  of  these*  dunes  is  imparted  by  the  grains  of  inm  they  contain. 
Tlifv  are  not  without  value  nevertheless.  Parties  owning  them  make  as  large 
a  it'venue  from  their  product  as  is  derived  from  etpial  qTiantities  4>f  fertile  soil. 
'J'liis  sand  is  adapte<l  to  building  jnuTioses,  for  which  it  is  used.  Small  vess<\ls 
are  employed  in  carrving  it  to  Napa  and  other  counties  where  suitable  siind 
i.-*  st'.'irce.  Such  vessels  are  charged  So  j)er  cargo.  It  sells  at  $1  oO  per  t<»n  to 
brick  makers  and  builders  in  the  iuK.-rior.  * 

The  consumption  of  sand  for  gla.-s-making  is  considerable.  Two  glass  works 
at  San  Francisco  make  §2^10,000  of  glassware  annually,  giving  employment  to 
libout  15Q  men  and  bovs.     These  works  make  neiulv  all'the  wine  bottles,  carlwys, 
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domijoliiiB,  pickle,  Bj^ice,  and  saiico  bottles^  &c.,  ased  in  Califoniia.  Tfacv  also 
nudic  lamp  clnmneyi},  vialK,  and  cLomical  glosses.  Tlie  Pacific  Glat^s  ^Vorks 
wotii  cstablisbiHl  in  18G0,  and  has  been  enlai^d  during  18G7.  It  recently  ni.'ule 
12  retorts  of  white  glass  fur  one  of  tbo  local  chemical  works,  each  of  which  holds 
20  gallons;  and  24  others  of  16  gallons  each,  for  another  chemical  establish- 
ment. These  operations  show  the  capacity  of  the  glass  w6rks,  as  well  as  the 
extent  of  the  chemical  preparations  made  in  San  Francisco.  Glass  for  the  light- 
houses in  this  district  was  made  at  one  of  these  factories.  Prepaiutions  arc  nearly 
complete  for  manufacturing  window  iuid  plate-ghiss. 

Plumbago,  or  Blacklead. — ^This  mineral  is  found  in  several  localities  in 
California  and  Nevada.   The  largest  deposit  exists  near  Sonora,  Tui»lumne  county. 

As  the  exports  from  that  ])hice  have  recently  assumed  some  commercial  im|)ort- 
ance,  a  description  of  the  principal  mine  there,  and  of  the  processes  used  to  pre- 
pare the  lead  for  market,  may  be  interesting. 

The  Eureka  Plumdago  Mine  was  discovered  by  its  present  owners  iu 
1853,  while  they  were  working  a  placer  mine  iu  the  vicinity.  Its  valne  was 
not  ascertained,  lioweVer,  till  1 8G5,  when  a  process  was  discovered  by  which  the 
earthy  matter  with  which  the  mineral  is  cont^uninated  near  the  surface  could  be 
separated.  Since  that  disc^)very,  several  hundred  tons  of  plumbago  have  lx*en 
collected,  nearly  all  of  which  has  been  exported  to  England,  France,  and  Ger- 
many, the  demandbeing  veiy  limited  in  California.  The  retiuiis  from  the  shipments 
to  Enn)pe  have  been  satisfactory.  The  work  of  development  has  since  been 
carried  on  successfully.  Tbe  exiM)rts  to  Liverpool  amounted  to  300  tons  between 
July  and  September,  18G7,  the  estimated  valne  of  which  is  8100  j>er  ton.  There 
is  some  plumbago  at  pi'esent  in  course  of  shipment.  The  total  quantity  sent 
from  the  mine  up  to  1st  of  September,  1867,  Avas  about  500  tons. 

The  Mine. — The  loile  or  vein  from  which  this  mineral  is  obtained  extends 
about  4,000  feet  in  a  northeasterly  direction,  (lonfomiable  to  the  general  stratifica- 
tion of  the  cciuntrv,  and  rans^es  from  20  to  40  feet  in  width.  It  is  consideniblv 
brok<^n  up  and  mixed  with  the  suiTounding  earth  and  rock  to  the  depth  of  30 
feet  from  the  surface.  Below  this  it  aj)peiu's  to  be  well  defined  between  walls  of 
sandstone  and  claystone.  It  dips  irregularly  to  the  east,  in  some  j)lace3  being 
nearly  vcrtiail,  at  others  lying  at  various  angles.  The  northern,  or  under  side, 
it?sta  on  a  stratum  of  coarse,  pliable,  yellow  simdstone,  which  is  much  broken 
near  the  surface,  but  is  compact  and  solid  at  a  depth  of  30  feet.  The  upjK?r 
side  is  enclosed  in  a  soft  clay  slate,  which  rapidly  disintegrates  uihhi  exposure  to 
the  atmosphere,  but  is  sharply  delined  and  hard  below.  The  lode  is  fix»quently 
divided  bv  lenticular  masses  of  this  clav  slate,  from  a  few  inches  to  several  feet 
in  thickness,  wliich  have  their  longer  axis  in  the  same  direction  as  the  lode.  It 
is  also  divided  by  lateral  dikes  of  sandstone,  similar  in  appearance  to  the  under- 
lying wall  rock,  but  harder.  The  whole  foimation  abuts  on  the  eroded  carlwn- 
iferous' limestone,  which  forms  a  peculiar  featui-e  in  the  geology  and  topography 
of  tliat  section  of  the  foot-hills  which  embi-aces  Tuolumne,  Calavei-as,  and  Ama- 
dor counties. 

A  shaft  sunk  on  the  lode  to  the  depth  of  65  feet,  revealed  the  fact  that  the 
mineml  is  purer  and  more  solid  at  tliat  depth  than  near  tlie  surface.  At  the 
greatest  depth  reached  it  was  found  to  be  25  feet  wide,  and  nmch  of  it  sufficiently 
puit»  to  be  ship}>ed  without  auy  preparation. 

Processes  for  Cleaning  the  Ore. — ^As  stated  above,  a  great  portion  of  the 
mineral  taken  out  below  the  suiface  influences  is  shi])ped  without  any  pre])ara- 
tion  what<iver.  Two  laborei-s  extract  and  sack  about  two  tons  of  the  pure 
material  daily.  Such  of  it  as  is  contaminated  by  admixture  with  the  wall  rock  or 
the  enclosed  masses  of  clay  sldto  is  wheeled  out,  washed,  and  dried  before  ship- 
ment. All  the  operations  in  the  mine  are  carried  on  in  open  cuts ;  everything 
taken  out  from  the  surface  downwards  being  washed  that  is  not  pure  enough  to 
ship  without  such  'pre|)aration. 
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The  Separatixo  Works. — These  consist  of  reservoirs,  settling  vats,  and 
drying  frames.  The  chief  wasliing  apparatus  consists  of  a  sort  of  arrastra,  ur 
pad^ng  machine,  having  a  bed  20  feet  in  diameter,  with  water-tight  sides  three 
\eet  high.  In  the  centre  of  this  vat  is  a  stout  upright  post  with  four  arms  set  at 
right  angles,  to  which  are  attached,  hy  chains,  fonr  wooden  frames  with  oaken 
teeth,  like  roughly  made  harrows.  The  teeth,  or  pegs,  are  only  intended  to  stir 
up  the  materials,  which  readily  separate  in  water.  To  grind  them  would  render 
the  separation  difficult.  A  small  water-wheel  sets  this  apparatus  in  motion,  and 
separates  about  50  tons  diuly,  the  average  of  which  pixxluces30  per  cent,  of  pure 
graphite,  which  is  separated  by  passing  a  small  stream  of  water  through  the 
machine.  The  graphite,  being  finer  and  lighter  than  the  sand  and  slate,  is  held  sus- 
pended near  the  surface  of  the  water,  which  passes  out  through  a  shallow  spout 
near  the  top,  taking  the  graphite  with  it,  falling  gently  into  a ^' sand  box,"  a  long, 
shallow  trough,  in  which  any  remaining  impurity  is  precipitated.  From  this 
box  the  water  containing  tlie  line  particles  of  graphite  is  conveyed  by  iron  pipes 
into  large  reservoirs  capable  of  holding  from  3  to  20  days'  f)roduction.  xVfter 
remaining  in  these  reser\'oirs  for  about  24  horn's,  the  graphite  subsides  to  the 
bottom  in  the  form  of  a  black  slum,  the  water  above  being  quite  clear ;  this  is 
let  off  by  means  of  suitable  xuraugements  for  that  purpose,  till  the  sediment 
is  onlv  sufficicntlv  fluid  to  flow,  when  it  is  mn  into  a  scries  of  shallow  vats 
arranged  conveniently  around  the  reservoirs.  An  exposure  to  tho  sun  for  24 
hours  in  these  vats  is  sufficient  to  dry  it  to  tho  consistence  of  tough  clay,  when 
It  is  cut  up  into  irregularly-shaped  blocks  and  placed  on  wooden  staging  for  a 
few  liouni  and  becomes  hard  and  dry,  and  is  then  put  up  in  sacks  wcigliing  about 
300  pounds  each. 

The  capacity  of  the  works  at  present  is  sufficient  to  turn  out  500  tons  per 
iiouth,  but  it  can  be  indefinitelv  extended  to  meet  the  demand.  In  addition  to 
he  puddling  machine  there  arc  several  small  sepamting  apparatuses,  which  are 
;v«jrked  by  hand,  ]>rodiicin£^  about  live  tons  of  blacklead  per  week. 

The  labor  on  tbe  mine  is  ptTl'oniicd  by  Cliinauien,  of  whom  there  are  about 
50  crnployeil,  who  are  each  paid  SS  per  week  without  board. 

A  irnat  wa.<te  of  mato'iil  occurs  from  the  want  of  experience  in  working; 
still  the  mine  is  prolitable. 

The  Costs  of  Pkoi^uctiox. — The  owners  o^:tilnate  the  costs  for  excavating, 
A'asljinpTt  dryinir,  ami  bngcrin*^  the  juire  material  at  SI  jier  ton.  The  sacks  used 
:ost  about  >-2  lor  each  tou.  Freight,  by  teams  t»)  fi^tockton,  the  head  of  naviga- 
ion  on  t!ie  »San  Joaquin  river,  ranges  from  S8  to  $9  per  ton,  (the  distance  is 
i>»out  05  miles;)  from  Stockton  t(»  »San  Francisc(»,  by  steamer,  $1  50  per  ton; 
»y  ^lailini;  v«'>Si-l.'!,  SI  per  ton;  from  »San  Francisfco  to  Liveq^ool,  whence  all  that 
:an  Ijo  prepared  is  t?ent,  the  freight  is  from  Sl:;^  50  to  $14  per  ton,  or  thus: 

^ost  of  preparation  per  ton $1  00 

$3^,  per  ton 2  00 

"rc-ijrht  to  Stockton,  per  tun '. 9  00 

"rci^rht  to  San  Francisco,  per  ton 1  50 

-'ni^ht  to  Liverpool,  per  ton 14  (K) 

Jocuiiiifsious,  insurance,  &c.,  per  ton 12  50 

Total  costs 4U  00 

Its  maikct  price  is  about  $100  per  ton. 

Otiiki:  Deposits  of  Giiapiiite. — Other  iMxlies  of  this  mineral  are  found  in 
"Jalifoniia  an<l  Nevada,  but  they  an»  all  insignificant  in  value  when  compared  to 
liat  above  described.  Among  them  is  tme  within  the  limits  of  the  city  of  Sonom, 
ibout  a  tiiile  south  from  the  Kureka  mine.  This  has  been  worked  to  some 
•xtent.  It  is  probably  jiart  of  the  main  lode.  Then?  is  another  body  of  it  on 
Farvis'ri  ranch,  near  Gold  Springs,  about  four  miles  north  from  the  Eureka,  also 
!]pposed  to  bo  a  ponion  of  the  main  lode.     It  has  not  been  examined  suilicieutly 
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to  test  its  extent    Small  deposits  of  this  mineral  axe  found  in  Marin,  Plomasy 
and  Bicira  counties. 

A  body  of  metamorphosed  limestone  exists  on  the  border  of  Tomales  bay,  in 
the  Coast  range,  which  contains  graphite  in  thin  scales.  There  is  a  somewhat 
similar  deposit  near  Summit  City,  Alpine  county,  among  the  lofty  peaks  of  the 
Sierra  Nevada. 

Another  body  of  plumbago  is  found  near  Fort  Tejon,  at  the  junction  of  the 
Coast  range  and  Sierra  Nevada. 

The  surveyors  engaged  by  the  Central  Pacific  Railroad  Company  report  the 
existence  of  this  mineral  in  the  Tnickce  c^on,  Nevada,  also  near  Crystal  peak. 
It  has  also  been  found  in  Storey,  Washoe,  Ormsby,  and  Lander  counties,  in  that 
State,  but  generally  of  an  inferior  quality,  though  but  little  effort  has  been  made 
to  test  the  quality  below  the  surface. 

iMFORTAycs  OF  GRAPHITE  IN  THE  Arts. — Reference  to  sbmo  of  the  pur- 
poses for  which  this  mineral  is  used  in  the  arts  and  man\sfactnres  will  exhibit  the 
influence  a  full  supply  of  it  ^vill  have  on  these  important  branches  of  industry. 

The  manufacture  of  blocklcod  pencils  gives  employment  to  thousands  of  per- 
sons in  Europe.  Millions  of  these  indispensable  articles  are  annually  imported. 
No  suitable  material  for  their  manufacture  has  heretofore  been  discovered  in  our 
own  dominion. 

Crucibles  made  of  this  material  are  indispensable  for  melting  gold  and  silver, 
because  they  withstand  the  high  temperature  necessary  to  melt  these  metals,  and 
do  not  absorb  the  metal.  It  is  also  used  in  tho  manufacture  of  gunpowder. 
By  coating  the  grains  with  graphite  they  arc  not  only  polished,  but  their  explo- 
sive power  is  greatly  increased.  Good  blasting-powder  contains  nearly  one-tenth 
of  its  weight  in  graphite. 

It  is  also  of  importance  in  the  art  of  clectrotyping,  being  one  of  the  best  known 
conductors  of  electricity  for  that  purpose. 

It  is  employed  as  an  anti-friction  for  the  bearings  of  heavy  machinery. 

Also,  for  covering  tho  moulds  for  iron,  brass,  and  bronze  castings,  imparting 
a  smooth  surface  to  these  metals,  and  lor  numerous  other  purposes  not  necessary 
to  particularize. 

So  much  importance  is  attached  to  the  supply  of  this  mineral  in  Europe,  that 
in  18C0,  when  a  Mr.  Brockedon  invented  a  process  by  which  the  powder  from 
the  Enro])ean  mines  was  solidified  by  hydi-aulic  pressure,  he  was  hailed  as  a 
public  benefjEictor,  and  was  honored  by  special  marks  of  distinction  from  the 
highest  scientific  associations  and  many  of  the  crowmed  heads  of  Europe. 

The  plumbago  obtained  in  California  is  so  much  finer  and  purer  than  that 
prepared  in  Europe,  that  a  demand  for  it  has  already  been  created. 

When  it  is  taken  into  considcmtion  that  the  same  pressure  (50,000  tons)  used 
to  solidify  the  powder  of  graphite  will  also  solidify  iron  filings,  pulverized 
anthracite,  and  other  impurities,  it  will  be  pevceivcd  that  such  a  process  affords 
a  convenient  means  for  adultenition ;  while  the  simple  but  efiective  process  used 
in  California  leaves  the  gi-aphite  pure.  Tliis  mineral  will  probably  become 
in  time  an  article  of  export. 

Salt. — ^Ncxt  to  coal,  no  mineral  is  more  necessar}'^  to  the  prosperity  of  a  State 
than  salt.  Of  this  article  the  States  and  Territories  on  the  Pacific  coast  possess 
an  abundance.  But  for  the  liigli  price  of  capital  and  labor,  and  tho  difficulties 
of  transportation,  it  might  be  produced  as  cheaply  here  as  in  other  parts  of  the 
Union. 

The  following  statement  will  convey  an  idea  of  the  number  of  salt  deposits 
on  this  coast  and  the  extent  of  their  development. 

Salt  ts  California. — The  product  at  present  reaches  about  25,000  tons 
annually,  about  three-fourths  of  which  is  made  in  Alameda  county,  on  the  eastern 
side  of  the  bay  of  San  Francisco,  where  there  are  works  for  concentrating  and 
evaporating  the  waters  which  cover  the  marsh  land  in  that  locality.    These  works 
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extend  from  Gentroville  to  Uie  San  Lorenzo  creek,  a  distance  of  fifteen  miles. 
They  arc  the  property  of  1*7  companies,  and  somo  individuals.  The  aggregate 
capital  invested  is  about  $1,200,000.  One  hundred  laborers  are  employc<l  in  the 
business  durin<^  the  season.  The  works  are  such  as  are  usually  constructed  for 
obtaining  salt  from  sea  water,  and  do  not  roquire  special  description.  Till  recently 
the  salt  collected  was  of  an  inferior  quality,  but  experience  has  effected  an 
Aipn>vement.  There  are  six  steam  mills  in  San  Francisco,  chiefly  employed  in 
cleaning  and  preparing  it  for  domestic  purposes.  The  capital  invested  in  this 
branch  of  the  business  is  about  $350,000.  These  mills  during  186G  ground  and 
prepared  24,o00  tons  of  bay  salt,  which  will  probably  be  exceeded  during  1867. 

The  works  commenced  in  1860.  The  importation  of  foreign  salt  has  since 
fallen  off.  The  total  imports  for  1866  did  not  exceed  7,000  tons,  about  5,000 
of  which  were  from  Carmen  island,  Gulf  of  California,  and  2,000  from  Liverpool, 
which  consisted  of  a  refined  article  for  table  and  diiiry  use.  T he  quantity  imported 
from  England  in  1867  is  less  than  in  1866,  in  consequence  of  the  local  salt  makers 
preparing  a  better  article  which  they  sell  at  a  lower  price. 

Salt  works  are  established  in  San  Bernardino  county,  the  products  of  which 
were  formerly  sent  to  the  San  Francisco  market.  But  the  cheapness  of  the  bay 
salt  and  the  costs  of  transportation  from  so  great  a  distance  have  driven  it  out 
uf  this  market,  though  it  is  used  in  the  southern  counties. 

In  1867  works  for  collecting  salt  were  erected  near  San  Rafael,  Santa  Clara 
county. 

Saline  springs  and  marshes  exist  in  various  parts  of  the  State,  from  which  salt 
is  obtained ;  but  as  it  is  consumed  in  the  locality,  no  estimate  of  the  amount  can 
be  made. 

A  spring  about  14  miles  from  Los  Angeles  yields  a  good  salt,  shipments  of 
which  were  fi)rraerl v  sent  to  San  Francisco.  Five  hundred  tons  of  it  were  received 
in  1SG6,  but  for  the  rea^sons  given  in  the  case  of  San  Bernardino,  it  is  now 
unprofi table  to  transport  it  so  great  a  distance. 

A  deposit  oi'  salt  is  found  in  the  Teliachepi  valley,  Tulare  county,  from  which 
a  small  (piantity  was  obtaiuoct  during  the  sinmicr  of  1SG7. 

Salt  Ih'(1s  and  Hiilinc  springs  ani  found  in  the  valley  of  Kern  river,  Tulai*© 
oumtv,  10  mi  Irs  from  the  nuMiih  of  tlio  Canada  do  las  Uvas.  The  country  for 
iiiile.s  is  inipregnjitiH.!  with  salt.  Holes  dug  in  the  groun<l  during  the  wet  season 
fill  rapidly  with  brine,  which  deposits  a  coating  t>f  salt  when  dried  during  the 
summer. 

The  consumption  of  salt  has  incr^ised  iu  California  during  the  last  four  years, 
owin*:  to  the  donumd  cneatud  bv  new  manufactures.  The  c<k1  lisherv  in  the  Ochotsk 
sea,  c?ommcnced  in  1S(>4,  rerpiiros  a  supply  of  the  course  article.  The  vesscds 
engatred  iu  this  tisliery  in  1SG5  cured  587  tons  of  lish;  in  1866,  960  tons,  and  in 
1SG7  will  probably  ciiro  1,000  tons. 

I'he  increase  in  ])ork  and  beef  packing  has  increased  the  consumption  of  salt. 

The  snctcess  of  tli(.*  chlorination  process  for  working  auriferous  sulphurets  has 
also  increase*!  the  consumption,  the  chlorine  used  being  generated  from  this  mine- 
ral. The  chlorination  works  in  the  vicinity  of  Grass  valley,  Nevada  county, 
consume  ab<»ut  1,000  t(»ns  per  annum. 

Fanners  consume  it  as  a  fertilizer,  for  which  it  is  well  adapted  on  light,  gravelly, 
or  hi-avv  loaniv  soils  intended  for  wheat.     Thev  also  use  it  in  baling  hav,  &c. 

The  ijiere.'ised  j>rod action  of  butter  and  cheese  has  materially  increas(jd  the 
demand  for  i-eHned  salts.  The  returns  of  42  counties  for  1866  show  a  proiluction 
of  2/i50j000  jKJunds  of  butter.  The  product  of  cheese  iu27  counties  amounted 
to  1,001,782  pounds.  Thn  product  of  both  butter  and  cheese  will  probably  be 
one-half  larger  in  1867  than  in  1866.  These  figunis  show  the  imi)ortance  of  the 
salt  trade,  and  tlu^  reasons  for  j)redicting  its  future  increase. 

Salt  J^'  Oregon  is  prepared  from  brine  obtained  from  springs,  of  which  there 
are  numbers  iu  the  \Yilhmiettc  and  Umpqua  valleys,  and  at  other  places.     Salt 
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works  are  located  in  Dooglaa  county,  in  the  Umpqna  valley,  which  for  several 
years  past  have  produced  from  700  to  1,000  pounds  of  salt  daily  during  the  sum- 
mer season.  But  the  distance  from  Portland,  the  chief  market,  prevents  the 
owners  from  deriving  any  advantage  from  that  market.  A  cheaper  supply  is 
furnished  from  the  works  erected  in  the  lower  Willamette  valley. 

The  Willamette  Salt  Works  are  located  about  13  miles  from  Portland, 
half  way  between  that  city  and  St  Helens,  and  half  a  mile  from  the  banks  of 
the  Willamette  slough.  A  range  of  low  hills  at  tliis  locality  extend  nearlv  east 
and  west  for  about  20  miles,  at  the  base  of  which  are  the  salt  springs.  iTrom 
one  of  them  the  brine  used  by  the  works  is  obtained.  By  means  of  a  single  fur- 
nace this  spring  yielded  from  GOO  to  700  pounds  of  salt  daily  when  the  works 
were  commenced ;  but  for  seveml  months  past  it  has  yielded  4,000  pounds  per 
day. 

This  salt  is  pure  and  white.  Samples  of  it  analyzed  by  Professor  W.  P.  Blake 
were  found  to  be  free  from  lime  and  magnesia,  making  it  peculiarly  adapted  for 
use  in  preparing  butter,  fish,  and  meats. 

Mr.  Blake  took  samples  to  the  Paris  exhibition,  where  it  was  admired  for  its 
crystallization,  purity  and  color. 

Springs  in  Jackson  coimty  produce  about  10,000  poimds  annually  of  a  similar 
quality  of  salt. 

Beds  of  rock  salt  are  rcpoited  to  exist  near  the  base  of  Mount  Jefferson,  in 
the  Cascade  range  of  mountains. 

Salt  in  Nevada. — Thero  is  probably  no  portion  of  the  glolKS  so  abundantly 
supplied  with  salt  as  the  State  of  Nevada.  Thousands  of  acres  of  its  siuface 
are  covered  with  saline  marshes  and  beds  of  salt,  and  there  are  lofty  mountains 
within  her  borders  composed  of  rock  salt  of  the  purest  cpiality.  A  detailed 
account  of  these  deposits  will  be  fuuud  in  tliat  part  of  the  report  relating  to  the 
miscellaneous  resources  of  Nevada. 

Salt  in  Arizona,  somewhat  similar  to  that  at  Puliranogat,  has  been  discov- 
ered near  the  Muddy  river,  a]>ont  100  miles  from  the  Big  l>end  of  the  Colorado. 
This  body  of  mck  sjilt  is  stated  to  he  nearly  a  mile  wide,  several  miles  in  lengtli, 
and  nearlv  400  feet  hifjli. 

Salt  in  Utah. — The  Great  Salt  lake,  in  this  Territory,  is  a  prolific  source 
of  this  mineral.     Its  Avaters  are  more  saline  than  those  «»f  an  v  siniihir  lake  known. 

Carmen  Island  Salt  is  obtained  fi*om  Cannon  ishin<l,  near  the  harbor  of 
Lorcto,  Lower  California,  about  1,800  miles  from  San  Francisco.  This  bed  of 
salt  is  three  miles  in  length  by  Inilf  a  mile  i^'ide,  and  is  the  property  of  the  Mexi- 
can govemment,  who  supply  it  to  vessels  at  a  stipulated  price.  It  has  recently 
.been  leased  or  purchased  by  the  Ilolliday  Steamship  Company.  It  is  similar  in 
quality  and  appearance  to  that  found  at  Sand  Springs,  Nevada.  Like  it  the 
supply  is  perpetual.  Every  (excavation  tills  with  a  fresh  deposit  in  a  few  days. 
It  is  also  solid,  and  has  a  pinky  tint  when  taken  out  of  the  ))its,  but  soon  crum- 
bles and  whitens.     California  imports  from  3,000  to  «5,000  tons  per  annum. 

The  Pkice  of  Salt  has  greatly  declined  since  the  establishment  of  the  worlds 
in  Alamedik  county.  The  present  prices  are :  Liverpool,  stored,  $25  to  S27  per 
ton;  Carmen  island,  $12  to  $16  per  ton  j  Bay,  S8  to  813  per  ton.  These  prices 
are  an  advance  of  20  per  ceut.  on  Carmen  island  and  Bay  during  18G6,  the 
falling  oir  in  importations  and  increase  in  the  demand  having  enhanced  the  value. 

AsPHALTUM. — This  mineral  is  abundant  in  California,  but  has  not  been  found 
in  any  of  the  other  States  or  Territories  on  the  Pacific  coast.  Though  generally 
admitted  to  be  of  the  same  nature  and  of  the  same  origin  as  ^K^ti-oleum,  and 
usually  found  in  combination  with  that  substance,  it  is  different  in  appearance, 
and  is  applied  to  different  puiposes.  As  one  of  the  mineral  products  of  the  coaK, 
it  is  classed  under  a  separate  heading. 

The  principal  deposits  of  asphaltum  are  found  in  Santa  Barbara  county.  It 
is  seen  along  the  coast  from  the  E^yamos  river,  the  line  of  San  Luis  Obispo 
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conntv,  to  the  boondarv  line  of  Los  Aiisreles.  In  this  distance  it  assumes  a 
variety  of  forms — hard  as  rtK'k,  s^ift  as  putty,  oozing  fnwn  the  clitTs  in  lazy  streams 
like  molten  pitch,  or  flowincr  clear  and  liquid  like  oil.  There  are  reasons  for 
l»elievinfir  that  a  deposit  underlies  tlie  country  eml^raced  within  bounds  above 
given,  and  extending  fn^ni  Ihiena  Vista  lake  to  the  sea.  A  spring  of  it  bubbles 
up  in  the  ocean  several  miles  fi*om  the  shore,  opposite  the  northern  end  of  the 
island  of  Santa  Cruz. 

Near  Carpentaria  s«>lid  blocks  of  it  lie  piled  up  tm  the  sea  beach,  Avhile  near 
the  Dos  Pueblos  ranch  it  is  found  as  jrlassv  and  brittle  as  n>sin.  Near  the  mis- 
siou  of  San  Buenaventura  the  earth  for  nianv  acres  is  covcrhI  with  it  in  various 
statres  of  hanlness.  l)ci»osits  (if  a  similar  character  are  seen  in  the  vicinitv  of 
the  Santa  Inez  river,  and  in  the  vallcv  of  the  Kavamos,  to  the  eastwanl,  and 
near  Buena  \  'HfXa  lake,  to  the  soutli. 

The  most  accessible  deposit  is  on  the  Galcta  ranch,  about  nine  miles  fmrn 
Panta  Barbara.  The  n»sidents  of  this  part  of  the  coast  have  supplied  themselves 
with  materials  for  roofing  tlu-ir  houses  and  paving  their  streets  from  this  dejwsit 
for  the  past  50  years,  an<l  quantities  are  annually  sent  to  San  Francisco  for  the 
same  and  otiier  purposes. 

It  is  estimate*!  that  the  asphaltum  here  covers  300  acres,  and  extondB  some 
distance  under  the  sea.  Masses  oi'  it  are  seen  enchised  in  the  nn'ks  which  form 
the  clifFs  along  that  p)rtion  of  the  coast.  In  some  places  it  is  quarrie<l  and  car- 
ried in  boats  to  vessels  ancliore«l  at  a  convenient  distance.  At  others  it  is  gath- 
ered up  along  the  beach,  when  it  is  loade«l,  in  the  following  manner:  The  vessel 
waiting  for  a  cargo  is  anchored  some  1^00  feet  from  the  shore.  A  hawser  is  fast- 
ened tu  the  laml ;  on  this  a  large  bloek  is  riven,  by  means  of  which  a  tlat-bottomed 
boat  is  haided  to  within  fifty  feet  of  the  shore,  just  far  enough  to  keep  it  out  of 
the  surf  which  breaks  ci»ntinuously  on  the  open  coast.  The  party  on  shore, 
having  collected  tw(»  or  three  tons,  pile  it  on  a  cait  with  a  single  pair  of  high 
wheels,  wlien  three  or  lour  yoke  of  oxen.  tniiue<l  f«»rthe  j)urpos<*,  haul  it  through 
the  surf  to  the  bnaf,  inro  which  it  is  shifted,  it  s<niietiines  haj^pens  that  the 
erirjle  <iiij>htyfd  in  tliis  bl:^illess  iim  e».mpletely  submerged  by  the  rolling  bil- 
I..\v<,  but  Th«y  ;iiii>eiir  used  to  it,  and  sTan«l  i)aii( iitly  up  ti»  thi-ir  ears  in  the  s;ilt 
water.  The  boat,  when  hiadcd,  is  ilrawn  to  the  ve>sel  by  ni«*ans  of  the  bh)ek 
on  the  hawver.  This  is  a  en:d<'  way  of  jHrfniiniu'/  such  v.nik,  and  will  s<)<m  be 
abandoneil,  fis  increase  of  business  lias  induced  some  ]iarties  to  eonstnict  a  wharf 
of  sutlieieiit  length  to  enable  vessels  to  cime  alongside  to  load. 

There  are  depi>.sir>  of  haul  asphaltum  at  ]u»inis  between  the  rivers  Gaviota  and 
Buenaventura,  a  mile  or  two  rr'»m  the  sea  beach;  also  on  the  ranches  ()f  Laguna, 
Tudos  Santos,  Lns  Ahtmos,  and  orlnis,  rauirini;  from  .'JO  to  oO  miles  from  the 
ki'ii;  but  none  of  these  are  n:-e.l  as  a  soiu'ce  of  supply  at  present. 

The  racifii-  Asiilialtnm  Conipanv  have  a  ouarrv  of  this  miui'ral  six  miles  from 
L<'S  Anir«;le>.  from  which  shipments  are  made  to  San  Francisc«i.  lheas[ihaltuni 
is  hard  and  black,  req-iiring  to  be  blaste«l  with  ]»owder  to  break  out  sullicieut  to 
supjdy  the  dimand.  In  July,  l*<07,  it  presented  ti  fac<'  ."0  feet  in  depth  by  l'> 
feet  in  length,  very  cnnipaet  ami  of  good  (piality. 

Previous  to  1SG7  mo>t  of  tin*  asphaltum  used*  at  San  Francisco  was  brought 
from  Santa  IJarliara  county,  the  rest  from  Los  Angeles.  Keceutly  considerable 
quantities  have  been  received  from  San  Ihienaventura.  The  latter  article  sells 
at  >:17  j)er  ton  when  that  fiom  other  places  is  ofFering  at  SI-'*  per  ton. 

Aln^ut  :2,000  tons  are  annually  used  in  San  Tnuicisco  for  making  sidewalks 
and  HH.ifs  r»f  buihlings,  purpoMs  f«ir  which  it  is  well  ada]»t<'d  when  properly  piv- 
pared.  There  are  a  d«»/«n  firms  in  San  Francisc<»  engage<l  in  this  business.  It 
atfords  employment  to  about  ]:.'()  men.  It  was  introduce<l  as  a  material  for  i)ave- 
ment  in  San  Francisco  in  1^'»'>.  At  the  present  time  the  ])riucipal  thorough- 
fares have  the  si<lewalks  laid  wirh  it.  Some  of  it,  after  a  trial  of  10  years, 
txij<.sed  !'.  a  variable  climate;  issiill  hard  and  smooth.     It  is  also  used  for  other 
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purposes,  and  its  oonsmttption  is  increasing.    The  Spring  Valley  Water  Oom- 

Kny  nse  it  for  coating  their  pipes,  lining  their  reservoirs,  &c.,  for  which  it  is 
tter  adapted  than  cement  or  paint. 

Many  of  the  springs  on  this  coast  deposit  asphaltnm ;  others  exnde  petrolenm. 
None  of  the  petrolenm  springs  or  lagoons  north  of  Capo  Mendocino  prodnce 
asphaltnm.  ^ome  of  the  springs  in  Santa  Barbara  and  other  sonthem  cpnnties 
do  not  deposit  asphaltnm,  though  in  the  midst  of  those  that  do.  The  petroleum 
spring  on  the  Gafioda  Larga  is  an  illustration  of  this  latter  class. 

The  deposits  of  asphaltnm  in  California  are  sufficient  to  supply  a  very  large 
demand.  The  present  price  (August,  1867)  for  asphaltnm  delivered  at  San 
Francisco  is  from  $15  to  $20  per  ton.  At  the  quarries  and  along  the  coast  it 
may  be  had  from  $3  to  85  per  ton. 

During  the  summer  of  1867  quarries  of  asphaltnm  were  opened  near  Alviso, 
10  miles  north  of  San  Job^  and  three  miles  frt)m  Santa  Clara,  in  Santa  Clara 
county.  Both  of  these  points  are  convenient  to  the  line  of  the  San  Francisco 
and  San  Jose  railroad. 

Petroleum. — ^Difierenoes  of  opinion  between  scientific  authorities  respecting 
the  mode  of  occurrence,  quality,  and  quantity  of  petroleum  in  California  have 
impaired  public  confidence  in  this  resource.  Many  persons  have  invested  time 
and  money  in  searching  for  ^^oil"  in  localities  where  it  does  not  exist,,  because 
experts  said  it  would  be  found  there ;  while  others  have  permitted  good  petro- 
lenm to  run  to  waste  because  experts  said  it  would  not  yield  oil.  It  is  not 
intended  here  to  take  sides  with  either  the  "oiP'  or  "no  oil"  party.  Tho  dis- 
cussion and  its  results  are  only  referred  to  in  order  to  show  why  this  product  has 
not  been  more  extensively  developed. 

Mr.  Gregory  Yale,  in  his  valuable  work  on  Titles  to  Mining  Claims  in  Cali- 
fornia, says: 

According  to  the  results  arrivecl  at  bjr  the  State  peolo^cal  survey,  there  are  two  qnestions 
settled  in  rep^ard  to  bituminous  oils  :  iirst,  that  with  the  facilities  and  conditions  Tvbich  now 
exist,  iisphaltum  cannot  be  profitably  used  for  tho  inanufncture  of  burning  or  Inbricatlng  oil : 
and,  secondly,  that  no  fluid  oil  exists  on  the  surface  in  sufficient  quantity  to  pay  for  colleet- 
ing  in  a  large  way. 

Professor  Whitney  says  tho  question  resolves  itself  into  this : 

"  It  is  probable  that  flowing  wells  will  be  struck  by  boring,  as  in  the  oil  regions  of  Pennsyl- 
vania, and  that  these  will  deliver  a  liquid  oil  or  petroleum  in  sufficient  quantities  to  take  up 
the  business  and  carry  it  on  in  a  large  way.  The  question,  then,  whether  the  geological 
structure  and  conditions  in  the  Coast  ranges  south  of  oan  Francisco  bay  are  such  as  to  jus- 
tify a  large  expenditure  of  money,  in  the  expectation  of  striking  copiously-flowing  wells  by 
boring  to  a  considerable  depth,  is  discussed  and  answered  in  tho  negative  upon  the  following 
geological  facts : 

**The  great  bituminous  slate  formation,  of  tertiary  age,  extends  ihrou^li  California  from 
Los  Angeles  as  far  north  as  Capo  Mendocino.  No  doubt  it  contains  hituminous  matter 
enough  to  supply  the  world  for  au  indefinite  period,  could  this  be  made  available  without 
expense.  But  it  will  be  observed  that  the  strata  of  this  formation,  all  through  the  region 
north  of  the  bay  of  San  Francisco,  are  turned  \ip  at  a  h'leh  angle  in  this  respect,  occnpying 
a  very  different  position  from  the  oil-producing  beds  in  the  eastern  States.  There  the  strata 
in  which  the  petroleum  is  found  in  abundance,  and  in  which  all  the  wells  which  yield  any 
considerable  quantity  of  this  material  are  sunk,  are  horizontal  or  inclined  at  a  very  moderate 
angle.  Nowhere  is  oil  obtained  in  large  quantity  where  the  stratum  in  which  it  originates  is 
exposed  to  the  air  by  being  turned  up  on  edgfe,  or  is  only  covered  by  light  and  porons  accu- 
muUitions  of  detritus.  The  reason  of  this  is  very  evident :  the  oil  is  slowly  elaborated  or 
brought  together  in  a  certain  bed  or  set  of  beds,  and  unless  confined  in  some  way  so  that  it 
cannot  escape,  it  must  be  forced  to  the  surface  by  capillary  attraction,  bydroEtatic  pressure, 
or  that  of  gas  generated  at  the  same  time,  when  it  escapes  and  is  lost ;  to  allow  it  to  accumu- 
late, there  must  be  an  impervious  covering  of  rock  over  the  oil  stratum  proper,  which  will 
confine  the  fluid  material  within  limits,  and  allow  it  to  accumulate  away  trom  the  influence 
of  the  air.  For  this  reason  a  large  flow  of  oil  on  the  surface  cannot  be  considered  as  a  favor- 
able indication  for  boring  wells,  and  much  less  can  heavy  accumulations  of  asphaltnm  be  so 
regarded.  If,  then,  flowing  wells  are  struck  in  California,  it  is  more  likely  to  be  in  those 
portions  of  the  region  north  of  the  bay  of  San  Francisco  where  the  bituminous  slates  are  less 
disturbed  and  not  set  upon  edg^,  and  where  they  may  perhaps  be  covered  hf  formations  of 
later  age,  which  will  act  as  covers  and  receptacles  for  the  elaborated  oiL    In  the  Coast  ranges 
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That  pocioleani  exioto  in  Califbniia  is  no  longer  •  matter  of  doobC  H  hm 
been  oibtained  at  Taiioiis  places  firom  Los  Angdesto  Hombdldty  and  wf&nimatm- 
ble  oil  his  been  made  firaim  sevenl  loeolitieB  within  this  range^  inolodiqff  Stm 
Mateoy  Santa  Claniy  Santa  BaTba^^  San  Bernardino,  Golii0a,Liwe^Napft,'Alaie, 
Hnmboldt,  Kem,  and  several  other  oountic&  The  quantity  available  will  prob- 
ably be  scdfficiont  to  snpplv  the  demand  of  the  coast  The  quality  undoubtedly 
differs  from  that  preparecl  in  the  Atlantic  States;  also  the  means  for  obtaining 
the  crude  materiaL  Experiments  made  nvith  oil  from  different  sources  show  that 
it  diffisiB  in  oompodtion  from  the  eastern  oils  in  containing  a  hugcr  per  centum  of 
carbon.  It  bums  with  less  brilliancy  in  ordinaiy  lamps.  With  mmps  so  arranged 
as  to  give  an  increased  supply  of  oxygen  by  creating  a  laiger  current  of  air 
throogh  the  chimney,  it  produces  as  bright  and  white  a  light  as  the  oils  from 
Pennsylvania,  Virginia,  or  Canada. 

The  excess  of  carbon  increases  the  value  of  petroleum  for  fuel,  a  use  for  whidh  it 
is  now  attracting  attention.  In  a  country  where  fuel  is  dear  an  abundant  supply 
of  _petroleum  of  this  character  becomes  an  important  resource. 

The  CoscposinoN  of  CALiroRXiA  Coal  Oil. — In  1864, 20  gallons  of  crude 
oil  £Eom  the  Buena  Vista  springs*  in  Tulare  county,  were  sent  to  Mr.  C.  Hum- 
phrey, of  the  Chemical  College,  Xondon,  to  be  analyzed.  In  his  reoort  Mr. 
Homplney  stated  that  it  contained  a  small  per  cent,  of  illuminating  ana  80  per 
cent  of  lubricating  oil.  "  If  the  materials  sent,"  adds  the  report,  **  were  in  their 
natmnJ  state,  (which  they  were,)  they  are  a  most  extraordmaiy  product,  and 
unlike  anything  that  has  been  found  in  the  United  States  or  in  Lurope." 

One  hundred  pounds  of  crude  material  analyzed  by  Mr.  Benoist,  a  Frendh 
chemistt  gave  the  following  returns : 

mtntoi  of  the  density  of  73°  Boam6,  or  nop^Uia 7i 

Ifatariol  of  the  density  of  6o^  Baoni^,  orbenxiiie 7^ 

Itotttifll  of  tbe  density  of  44°  Banmd,  or  mnmiDating  oil 37} 

MofteKtalof  thedoDsitTof  10°  Boam6,  or  lubricating  oil 37i 

10 

100 


I 
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In  1866  the  erode  materials  obtained  firom  the  Bnena  Vista  springs  yielded  50 
per  cent,  lubricating  and  40  per  cent,  illuminating  oil.  When  obtained  from 
the  pits  it  was  of  tue  specific  density  of  20  to  2&^  Baumd. 

A  remarkable  difference  exists  in  the  density  of  this  material  when  obtained 
at  different  depths  from  the  surface.  On  the  surfieMse  it  averages  18°;  at  20  feet 
below,  22°;  at  30  feet,  26°.  The  residuum  in  the  stills  after  extracting  the  oil 
furnished  fuel  for  fatiu^  operations. 

A  sample  of  30  ounces  of  crude  oil  from  Mattolo  valley,  Humboldt  county, 
analyzed  by  Professor  Rowlandsou,  a  member  of  the  English  Royal  Geograph- 
ical Society,  gave  the  following  result  : 

Oances. 

niaminatiiig  oil 23 

Labricating^  oil i 4.25 

RMidaum ...«.^.  ....^.» 2.75 

30 


Upwards  of  90  per  cent,  of  merchantable  materials. 

There  is  a  marked  difference  in  the  composition  of  the  petroleum  found  in  the 
northern  and  southern  portions  of  California.  Under  the  head  of  asphaltum.it 
has  been  mentioned  that  the  northern  petroleum  deposits  no  asphaltum,  while 
the  latter  mineral  is  abundant  in  the  southern  counties.  So  also  under  the  head 
of  coal,  the  difference  in  the  quality  of  that  mineral  in  the  north  and  south  is 
referred  to.  Without  entering  into  speculations  as  to  the  cause,  the  subject  is 
of  some  interest  to  science.  It  is  generally  conceded  that  there  is  an  affinity 
between  coal  and  petroleum. 

All  the  crude  petroleum  found  in  the  coast  range  south  of  San  Francisco  is 
nearly  identical  in  composition,  though  varying  from  16°  to  30°  Baum^,  and 
nearly  all  of  it  deposits  asphaltum.  ; 

That  found  north  of  the  Golden  Gate  is  generally  of  a  higher  specific  gravity 
and  deposits  little  or  no  asphaltum. 

There  is  no  paraffine  in  inost  of  the  southern  oil,  while  that  from  the  north  is 
prolific  in  this  substance.  The  oil  from  the  south  contains  a  per  centum  of  nitro- 
genous matter  which  is  unusual  iu  hydrocarbons.  Some  of  it,  when  kept  in 
open  vessels  in  a  warm  room  for  a  few  weeks,  generates  a  peculiar  kind  of  wonn, 
which  would  be  remarkable  if  this  oil  be  of  a  purely  mineral  character,  as  stated 
by  the  French  chemist  Berthelot. 

IVofessor  Siliiman,  in  an  article  on  this  subject,  road  before  the  California 
Academy  of  Natural  Sciences,  in  April  1867,  stated  the  following  interesting 
particulars  on  the  subject : 

That  be  had  made  the  experiments  with  a  sample  of  surface  oil  obtained  in  Santa  Barbara 
county,  consisting^  of  parcels  from  5  to  10  gallons  each,  of  dark>  almost  black  material,  which 
at  ordinary  temperatures  resembled  coal  tar.  Its  density  at  60^  Fahrenheit  was  13^  Baum^, 
retaining  a  considerable  quantity  of  water  mechanicaliy  entangled,  without  any  odor  of  sul* 
phohydnc  acid,  usually  very  decided  m  such  surface  oils.    Distilled  to  dryness,  it  produced : 

Oil  having  a  density  of  0.890  to  0.900 69.82 

Coke,  water,  and  loss 30.18 

100. 00 

'  In  one  trial,  the  product  was  divided  as  follows : 

Oil  of  density  of  290  Baum6,  at  52° 60.00 

Oil  of  a  density  of  24  Baum6,  at58o 17.05 

Coke,  water,  and  loss 32.^ 

%  100.00 


The  coke  was  large  in  quantity,  strong,  and  would  make  good  fuel,  resembling  gas-house 
ke.    The  odor  of  ammonia  was  strong  towards  the  close  of  distillatiou.  I 
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The  illnxDinatiDfr  oils  obtained  bv  theite  experiments,  after  treatment  with  snlphuric  aciil 
and  soda  in  the  u<nal  manner,  acquired  an  agreeable  odor,  a  light  straw  color,  and  bnmed  as 
well  in  a  lamp  as  pood  commercial  oil. 

No  pamffine  cnald  be  derecf^d  by  refrigerating;  the  heav^  oils  in  a  mixture  of  salt  and  ice. 
It  is.  no  donbr.  the  absence  of  this  body  from  the  iterics  ot  products  obtained  from  the  Culi- 
fomia  oiU  generally,  that  accounts  for  the  illuminating  oil  burning  well  nt  a  density  consid- 
erably beli)w  I  he  commercial  standard  for  oil  obtained  from  Pennsylvania  petroleum — a  dif- 
fert?nce  enhanced  also  by  the  absfoci*  of  any  considerable  quantity  of  light  naphth.i.  The 
lubricat'.ng  oils  of  this  scries,  likewise  free  from  paraffiue,  retain'on  this  account  their  flu- 
idiTv  at  i>w  temperatures. 

The  light  oils  obtained  in  these  experiments  corresponded  rosnectively  to  1*2.  l>6,  14. 56,  and 
1^.  yf>  per  cc-nriim  of  the  crude  oil.  The  total  commercial  products  were  about  CO  per  cent, 
of  the  crude  body,  which  likewise  yielded  sufficient  coke  to  supply  the  fuel  required  in  the 
distiilacions. 

The  excess  of  carbon  in  the  heavier  hydro-carbons  of  California  suggi^sts  the  probability 
of  their  having  a  value  in  their  crudi-  >tiite  as  fuel.  For  this  purpose  they  may  be  emph^ycd 
to  give  cohesion  to  coko,  or  tine  coal,  or  any  other  cheap  form  of  carlton,  as  has  already  been 
done  wiih  coal  tar  in  England. 

The  MAxrFACTURE  of  Coal  Oil  ix  Califokxia. — Small  quantities  of 
coal  oil  have  hoen  ma'le  in  this  State  for  nianv  rears.  The  materials  in  some 
localities  require  l-iu  lit'le  prc-pamiii»n  for  ilhnuinating  purposes.  Between  1S65 
an«l  lSb7.  Havwanl  &  Coleman,  a  linn  in  the  oil  business  in  San  Francisco, 
nnult*  40.000  ir.'^llons  of  illnminatini^  oil  from  sprinjxs  of  petroleum  near  Santa 
Barl»ani :  l»ut  .<u.-pen«]ed  oj^erations  in  Juno.  1S67,  liecause  innxirieil  <»il  was  sell- 
in  ir  at  54  to  55  cents  p<T  gallon,  a  price  so  low  as  to  render  the  manufactuix* 
unprofitable,  owing  to  the  high  price  of  cases  to  contain  it,  transportation,  and 
labrir. 

Tliese  centlenien  liave  expende«l  capital  and  labor  in  etForts  to  render  valuable 
the  Califoniia  petroleum.  Af'jT  many  experiments  to  test  its  adapt.ibility  f(U- 
fi.el,  thvy  state  that,  although  it  cos-ts  -S5  per  bantd  to  bring  it  from  the  springs 
t)  ^^au  l'raij<i.-c«».  it  ischen|H»r  as  fuel  than  cnal  or  wihmI.  It  save?  exj>ense  of 
liiiiilini,'  aii'l  splirTinir.  and  of  fj.-t'«l:iig  il.c  i'unjncv :  ir  uialii's  no  a.-^ht's  tn  be  carted 
iivnv:  o;iu.-«'"T  i:'-  v.;..-:o  in  liL'"l/ijsir  «  r  «■:■::  iniTiisliiiiir  tbe  li:"»':  while  v»ith  wnndiM' 
*:■  ;il  tl.triv  is  ■.'.::-.■•.•  nt  tii;:i'  and  !:i;i:i.i'i.il  ill  fliosv"  uj»(':'aii-»ns.  Tlic  hi.';it  is  under 
<•.. I. •:"!■!,  iivA  i;iav  be  c.-i-ilv  iVL4-:i!:i'i.il.  The  niH-raiii'iis  nf  t];is  tinu  have  been 
f;.rrii"il  j'li  ft.r  ;i  ye;ir.  v.!:h  per  ili-iia  a>  furl.  W  v  ili.MuIaiiDU  and  driving  then- 
•  ■::L:int.'.s,  t).;:-:  f>";ibli-:.ii:i«'  the  i-nu  ileal .ilirv  i*['  \\>  ur-e. 

A  liuuibrr  tif  esrablisliiaenrs  in  the  S!»mheni  ei •unties  al^o  ur?e  it  for  nuunng 
i:;a«;l:infry.  A  grn*h-nian  in:<T(--;ri!  in  ilie  «»il  business  has  recently  i>erfeeted  an 
a;>p:ir;iT:^s  f"!-  l-unjiiiLT  i^  for  tl^nn ■>:!'..■  i-tr.iM >ses.  He  has  made  ai'[>licaiion  for  a 
ji:;T.i'Tit.  TLi:f  invenri.iu  ir  is  ^ai'l  ivii'tnus  thf  duty  sati>factorily,  burning  the 
f.'U'Ie  material  v.iihniir  sm«»ke  «»r  nfl'cn.-ive  ndnr. 

S:ai:l"<ol  J J.i.ir !]<•:■>  hnve  alx*  exjH-i;ded  capital  and  labnr  in  eiroits  to  manufac- 
t'lre  oil  frii!.:  ('alifi-rnia  |ii •:■••. loum,  at:*!  have  succeeded  so  far  as  to  make  oil  ;  but 
i.nt  with  pr«-fir.  I'p  t.i  .July.  1*^07. tLi^  linn  lia«l  nia-le  100.000  gallons  of  illu- 
i.iinariniT  •■11,  aiid  a  i.»  ;irly  ei|;ial  «pian:iry  v.f  lubricating,  and  have  been  making 
tibout  'JO.OOO  •_'.•;!  i< -US  if  iliniainatinic  ikt  month,  since.  Their  works  are  still  in 
operariifn. 

Fur  rea.M/Tis  sTa^d.murh  «d'  ilii.-  oil  is  prepare.l  tj>  a  standard  density  «»f  35^ 
]>aani(',  whiih  rriwn-^  1;  to  burn  In-t^Lr,  and  exempts  it  iVuni  the  tax  (*(  '20  cents 
jM-r  trallon  Irvii.d  «in  c-.tal  oils  of  :]i}^. 

'I'i.is  linji  pun  l;a>e  tlie  cru-le  oils  from  several  localities,  bur  obinin  their  chief 
Hi[ij»ly  from  Tiin:i»!>  and  pif>  near  iSau  Buenaventura.  The  highco.-'t  <d'  ve>sels 
\'}  Contain  the  oil  v.hen  nia<le :  of  tra!i:>portation  ancl  interest  on  capital,  and  the 
li/.v  prires  rr.l;;:ir  I'T  lie  inip-'atejl  artu;!<%  are  innicdiments  to  the  sueccssl'ul  devel- 
opmciiT  of  r!,:>  rer-'ance. 

If  co>Ts  ^ix  <  enis  per  iiallon  for  second-hand  cans.  New  cans  would  cost  15 
cents  per  gallon.     Each  40-gallon  barrel  of  crude  matciial  c^^^is  -^o,  ur  7^  cents 
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per  gallon  for  transportation  from  the  springs  to  tlie  refining  works.  As  the  crude 
petroleum  only  averages  45  per  cent,  of  marketable  oil,  each  gallon  of  such  oil 
costs  21  cents  without  the  expense  of  refining,  or  the  20  cents  for  tax,  or  any 
allowance  for  commissions,  loss,  interest  on  capital,  or  other  incidental  expenses. 
For  these  reasons  the  interest  is  in  a  depressed  condition.  It  is  unprofitable  to 
make  oil  when  the  imported  article  is  less  than  60  cents  per  gallon. 

The  material  used  by  Stanford  Brothers,  in  addition  to  the  illuminating  oil, 
produces  about  25  per  cent,  of  lubricating  oil,  which  if  it  could  be  sold  at  25  cents 
per  gallon  would  make  the  other  branch  of  the  business  profitable.  But  there 
is  no  market  for  it,  owing  to  a  prejudice  agsunst  its  use.  The  consumption  of 
lubricating  oil  in  California  amounts  to  500,000  gallons  annually,  including  castor 
and  China  nut  oils.  That  of  illuminating  oils  reaches  900,000  gallons  annually. 
Of  course  this  creates  an  important  trade  for  importers. 

The  Buena  Vista  Company  made  alK)ut  4,000  gallons  of  illuminating  oil  at  their 
works  near  the  springs,  and  other  companies  made  more  or  less.  Nearly  a  dozen 
companies  had  stills  in  operation  for  a  short  time.  Mr.  Stott  has  made  about  5,000 
gallons  at  San  Francisco.  Mr.  Williams,  of  the  same  place,  has  also  made  about 
the  same  quantity.  Altogether  it  is  safe  to*  estimate  the  quantity  of  California 
made  coal  oil  at  175,000  gallons.  The  capacity  of  the  stills  for  making  it  is 
sufficient  to  turn  out  100,000  gallons  per  month. 

The  idea  that  the  manufacture  of  California  petrolemn  may  yet  be  made  pro- 
fitable is  not  abandoned.  A  company  was  organized  at  San  Francisco  as  recently 
as  September,  1867,  with  a  capital  of  81,250,000,  for  the  purpose  of  working 
petroleum  and  asphaltum  deposits. 

The  Mode  of  Occurrence. — The  oils  of  California  do  not  "occur"  in  the 
same  manner  as  those  found  in  the  Atlantic  States.  Hero  there  aro  no  flowing 
wells,  nor  is  it  probable  any  will  be  found.  Some  of  the  wells  sunk  in  the  Mat- 
tole  valley,  Humboldt  county,  reached  the  depth  of  1,166  feet  ^vithout  obtaining 
a  flow,  though  sunk  in  a  district  overflowing  with  oil  on  the  surface.  Other 
wells  of  nearly  equal  depth  have  been  sunk  in  other  counties,  tlirough  various 
formations,  with  similar  results. 

Without  entering  into  speculations  as  to  the  cause  of  the  abundance  of  oil 
on  the  surface,  and  its  deficiency  below,  it  is  enough  to  know  that  oil  exists  in 
sufficient  quantity.  There  are  many  natural  wells  or  springs  of  it  in  the  Coast 
range,  some  formini^  pools  of  oil;  others  showing  but  little  more  than  *' indica- 
tions" of  that  matenal.  From  some  of  these  springs  petroleum  fii)ws  in  a  black, 
viscid  stream,  like  tar ;  from  others,  clear,  colorless,  and  comparatively  pure.  In 
exceptional  instances  it  has  been  used  without  preparation  in  common  coal  oil 
lamps.  At  some  places  the  springs  are  widolv  separated  ;  at  others,  scores  of 
them  aro  found  within  the  spat;e  of  an  acre.  Generally  the  single  springs  pro- 
duce the  most  petroleum.  About  some  are  large  deposits  of  asphaltum,  wliilo 
none  of  this  mineral  is  seen  within  miles  of  others,  though  the  oil  has  l)een  flow- 
ing for  centuries,,  and  its  course  can  be  traced  for  miles  along  the  surface. 

Where  a  record  has  been  kept  the  flow  of  petroleum  has  been  larger  during 
the  night  than  the  day,  and  more  abundant  in  winter  than  summer.  Usually 
where  petroleum  is  found  there  are  salt  springs  and  alkaline  waters. 

Reference  to  the  oil  wells  of  San  Feniando  district,  Los  Angeles  county,  will 
convey  a  general  idea  of  the  oil  formation  in  the  Coast  range. 

This  district  is  situated  30  miles  northwest  from  Los  Angeles.  The  forma- 
tion lies  in  a  range  of  mountains  extending  in  a  course  nearly  east  and  west. 
The  central  stratum  is  shale,  which  seems  to  contain  the  most  oil,  and  inclines 
north  and  south  at  an  acute  angle,  the  top  being  from  150  to  200  feet  wide,  slightly 
depressed,  and  covered  by  a  stratum  of  sandstone  of  variable  thickness,  ihis 
shale  is  bounded  by  a  similar  sandstone,  alternating  \^nth  thin  seams  of  limestone 
and  hard  conglomerate.     At  the  base  of  the  moimtains  the  formation  is  hanl 
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llieoil  itiaiDm  vanea  in  widtli,  beiiup  in  aoiae  piboea  •  ndle  or  mora^  as  in 
Biee  flaBon-m  othen  oidj  a  few  bandied  b^    but  taeoiitiniioiia&r  many  nuiea. 
In  dw  ffiddMB  and  Galtoii&  where  Uie  water  bi0  eroded^ 
tiiediwlotiieaetionof  theatmo^kherBiUieoiliaiinndo  Thewater 

in  the  daitiict  ia  unfit  fiff  use.    OQ  laalaoiinndoDtiieaananitcf  themoontaiaai 
which  aro  crerted  with  ahaley  bcSng  canned  thioagh  the  whale  bgr  capiDaiT  aftfciac- 
tioa.    Afcaoneplaoeabedaof  ^Ina^'oraephaltamphaveaeoain^ 
oflhaaeiaponted.    TheroUka,  fonnjnf  bmof  stnaouwhiohdiyi^diiii^if^ 
Hiimmer,  are  eoivered  with  a  complex  a&aline  eflknescenoe. 

The  manner  of  eolfecting  the  oil  in  thia  difltiiet  ia  by  anking  fata  in  f^ 
of  the  nalnral  aprinn  in  which  oil  and  water  collect  The  oQ  ia  akiramed  off 
bj[  band,  each  iMt  of  20  by  20  yieUing  about  two  banda  per  day.  When  col- 
leeled  it  ia  daik  giecn  in  color,  and  about  aa  thiek  aa  aiiap  in  amnmeri  and  con- 
taina  aboot  80  pv  cent  of  raly  ipattefi  mechanically  conibmed  with  20  per  cent 
off  wator,  linom  whii^  it  18  di£BcdIt  to  aepaiate  it 

In  other  plaoea  tannela  are  ran  into  the  moontain.  The  oil  diipa  from  the 
date  when  it  ia  cot  through. 

The  Boena  Viata  oil  (£im  ia  located  on  a  belt  of  Intaminoiia  diale  from  two 
to  three  nuka  wide,  and  from  30  to  40  nulea  lo^i  nmniiu^  panJld  with 
nan  near  Boena  Viata  lake^  Tolare  coonty.    From  thia  fixmadon  petrdenm 
eziMBa  at  a  nomber  of  placea. 

The  cO  obtained  waa  the  seepage  of  one  of  theaeqiringacolleetedinpitadng 
for  the  porpoae.  These  pita  are  generally  20  feet  deep,  mre  fret  wide  fy  eight 
feet  kng,  each  pcodndi^  aboot  300  galhnia  of  erode  malerialH  in  24  hoon^  coii> 
tuning  40  per  cent  of  light,  and  50  per  centof  lobricatii^,  or  heavy  ofl.  The 
claim  was  worked  from  Febmaiy,  1864,  till  April,  1867,  when,  owin^  to  the  low 
piioe  of  oil«  it  was  found  unprofitable  to  prepare  it  for  the  San  Francisoo  market, 
and  the  local  demand  was  fully  sopplied. 

A  notable  difference  exists  in  the  density  of  the  oil  from  this  place  when  obtained 
at  bat  slightly  different  depths  from  the  surface,  ranging  from  18^  Baom^  to  22^ 
at  20  feet,  22^  and  26"*  at  30  feet 

Similar  surface  depodts  are  met  with  in  nearly  all  the  vaUeys  of  the  Coast  ran^. 
It  will  be  seen  from  this  imperfect  sketch,  that  although  not  occuning  in  Uie 
some  manner  as  the  earth  oils  of  other  conntries,  the  CiSifomia  oils  are  never- 
theless valoable  for  illaminating  pmposes.  The  cost  of  prodnction  is  the  mate- 
rial point  which  must  govern  the  development  of  many  natoial  lesoniccs  of  this 
State.  It  is  a  question  that  must  be  candidly  met  So  fieff  as  petroleum  is  con- 
cerned, it  must  be  acknowledged  the  facts  are  a£C&u>s^  ii&  But  cheap  labor  and 
increased  fiEunlities  for  transportation  wiU  naturally  follow  an  increase  of  popula- 
tion. With  capital  and  labor  as  cheap  as  in  Kow  York  or  Europe,  Califomia 
petroleum  would  be  a  source  of  wealth  to  the  country.  At  present  it  is  an  unpro- 
fitable vesouroa 

QriC£SiLV£B. — ^The  New  Almadek  Mixes  were  so  fully  described  in  the 
prelinunaiy  report^  that  a  brief  reference  to  their  present  condition  will  be  suffi- 
cient here. 

The  production  of  quicksilver  in  Ihese  mines  has  fallen  off  nearly  one-half 
during  the  present  year  owing  to  various  causes,  the  chief  of  which  is,  the  limited 
demand  for  the  article  as  compared  with  former  years,  and  the  incrcaiiod  produc- 
tion from  other  sources.  A  large  quantity  has  accumulated  in  the  markets  of  tho 
world,  estimated  by  some  as  high  as  100,000  flasks.  The  mines  of  Almaden,  in 
Spain,  have  famished  a  large  proportion  of  this  supply ;  and  the  production  has 
been  considerable  in  Austria  and  South  America. 
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The  product  of  the  Ne^  Almaden  mines  from  Jannary  to  Angast,  1867,  iuclu- 
sive^  has  been  as  follows : 


Flask*. 

July i.9:n 

August 2,000 


Making 17,Chi3 


Ftaaks. 

January 2,'^0 

February 2,195 

March 2,338 

April 2,160 

^Iny '....  2,160 

June 2,000 

The  present  condition  of  the  principal  mine  is  poor,  both  in  the  quality  and 
quantity  of  its  ores;  its  future  is  uncertain,  and  any  conjectures  in  regard  to  it 
would  be  valueless. 

The  New  Idkia  Mike  yielded  dui-ing  the  six  months  ending  June  30, 1867, 
as  follows : 


January. 
February. 
March... 
April 


l£ 


ay. 


Flaaks. 
690 
859 
915 
879 
829 


June. 


Flaekii. 
&52 


Total 5,014 


The  Redington  Mine,  of  which  no  descrii)tion  has  heretofore  been  given, 
(sometimes  called  the  XLCIl,  as  named  by  the  original  locators,)  is  situated  at 
Ejioxville,  Lake  county,  55  miles  northwest  of  Napa,  from  which  point  the  pro- 
duct is  shipped.  It  was  located  in  March,  1861,  but  the  locators  ha\niig  neither 
the  necessary  skill  nor  capital,  leased  the  mine  for  a  tenn  of  ycai*s.«  Work  was 
commenced  thereon  in  the  spring  of  1862,  and  energetically  prosecuted,  with 
various  vicissitudes  ever  since,  its  product  up  to  January,  1867,  aggregating  9,009 
flasks  of  76J  pounds  each,  selling  for  a  total  of  $344,594. 

Up  to  January,  1867,  the  ore  was  reduced  in  retorts,  but  at  that  time  there 
was  completed  a  large  and  expensive  furnace  and  coudenser,  constnicted  of  a 
stone  peculiar  to  the  region,  which  proves  itself -quite  the  equal  of  the  Iwst  Enirlis^h 
fire-brick  in  its  capacity  to  resist  the  action  of  fire.  By  the  aid  of  this  improved 
means  of  reduction,  the  product  has  been  largely  increased,  aggregating  in  the 
nine  months  from  Jauuar}-,  1867,  to  October  1,  1867,  5,145  flasks  oi  76^  pounds 
each.  A  second  furnaC/C  of  equal  capacity  with  that  now  used,  and  having  many 
huprovements  never  before  introduced  in  the  constniction  of  quicksilver  reducing 
furnaces,  has  just  been  completed,  and  the  product  is  hereafter  exi)ectcd  not  to 
bo  less  than  1,000  flasks  per  month.  The  mine  is  situated  in  a  hill,  and  is  worked 
by  a  tunnel  about  700  feet  long,  not  counting  the  numerous  side  drifts. 

Various  shafts  have  been  sunk  fix)m  these  side  diifts,  and  trouble  being  exjic- 
rienced  from  water,  an  artesian  bore  of  seven  inches  diameter  was  sunk  on  the 
hillside  beforfe  the  mouth  of  the  tunnel,  to  the  depth  of  :250  feet.  In  this  was 
placed  a  pump  of  Ave  and  a  half  inches  diameter,  and  this,  though  generally 
looked  upon  at  first  as  a  very  doubtful  experiment,  is  found  effectively  and  j)er- 
manently  to  free  the  whole  mine  from  water,  thus  saving  the  great  expense  of  a 
pumping  shaft. 

The  mine  employs  150  men,  has  built  and  maintains  20  miles  of  road,  and 
fi'om  its  isolated  position  is  compelled  to  create  from  its  own  resources  all  the 
facilities  needful  for  carrying  it  on.  ♦ 

Borax. — The  production  of  refined  borax  by  the  Califoniia  Borax  Company 
for  eight  months,  beginning  January  5  and  ending  Sejrtember  7,  1867,  was 
481,912  pounds.  The  present  product  averages  about  120  boxes  (112  pounds 
each)  per  week.  The  company  is  about  to  erect  a  machine  to  lixiviate  the  mud 
of  the  lake,  at  a  cost  of  $30,000. 

Mr.  J.  Arthur  Phillips,  a  distinguished  mining  engineer  from  England,  made 
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a  careful  examination  ol  ilir  company's  property  last  year,     TLe  follo^^ing  is  an 
extract  from  Lis  report  on  Borax  lake  : 

The  borax  occurs  in  the  form  of  co'^tilA  of  varions  diincDsions,  imbedde<1  in  the  mud  uf 
the  bottom,  which  is  found  to  be  most  productive  to  a  depth  of  three  and  a  half  feet,  alrhoncrh 
a  bore-hole,  which  was  sunk  near  the  centre  to  a  depth  of  60  feet,  is  said  to  have  affordeu  «i 
proponion  of  that  salt  throughout  its  whole  extent. 

The  crystals  thu?<  occurriug  arc  most  abundant  near  the  centre  of  the  lake,  and  extend 
over  an  area  equivalent  to  about  one-third  of  its  surface,  but  they  arc  also  met  with,  in  smaller 
quantitips,  in  the  muddy  deposit  of  the  other  portions  of  the  basin,  some  of  them  beingf,  in 
the  richest  part  before  alluded  to,  over  a  pound  in  weijrht,  The  largest  crystals  are  generally 
enclosed  in  a  stiff  biue  clay,  at  a  depth  uf  between  three  and  four  feet,  and  a  short  distance 
above  them  is  a  neatly  uurc  stratum  of  smaller  ones,  somo  two  and  one-half  and  three  incht>s 
in  thickness,  in  addition  to  which  crystals  of  various  sizes  are  disseminated  throughout  the 
muddy  deposit  of  which  the  bottom  consists. 

Besides  the  burax  thus  existing  in  a  crystallized  form,  the  mud  itself  is  highly  charged  with 
that  salt.  and.  according  to  uu  analysis  of  Professor  Oxland,  when  dried  affords,  in  the  por- 
tions of  the  lake  now  worked,  (including  the  enclosed  <*ry.stals,)  17.7:)  percent.  Another 
analysis  of  an  average  sample,  by  Mr.  Moore,  of  San  Francisco,  yielded  him  IS.tiG  per  cent, 
of  crystallized  borax. 

In  addition  to  this,  the  depj<;t  at  the  bottom  of  the  other  portions  of  the  basin,  although 
le^s  productive,  still  cuntuiiis  a  lurge  amount  of  borax,  but  no  analyses  of  samples  appear  to 
L:ive  been  made, except  from  the  portions  of  the  bottom  at  present  workt-d.  It  has  further 
\At:u  ascertained,  bv  makiu;?  pirs  on  thi*  hike  fdiore,  that  clay  containing  a  certain  proportion 
of  borax  exists  in  tiic  low  $riunhd,  at  a  considerable  distance  from  the  water's  edge. 

Extraction  of  I^okax. — The  borax  at  present  manufactured  is  exclusively  prepared 

from  the  native  crystals  of  crude  salt,  while  the  mud  in  which  they  ate  found  is  retuim'd  to 

the  lake  after  the  mechanical  separation  of  the  crysstals  by  washing:.     The  i-xtrnctiou  of  the 

mad  is  effected  by  the  aid  of  sheet -iron  cotfer-dams  and  a  small  dredging  machine,  worked 

by  manual  power,  but  the  latter  has  been  very  recently  put  intd  operation.     Until  within  a 

fi'w  weeks  the  only  appamnis  t-niMloyod  consisted  of  a  rut't,  covered  hv  a  shingled  roof  which 

has  an  aperture  in  its  centre  abiuit  15  feet  square,  and  above  whicL  are  hung,  by  suitable 

tackle,  fr>ur  iron  coffiT-dnms,  six  ft.'ct  by  six  fi>et,  and  nine  fept  in  depth.     This  rat^  or  barge 

is  niove<i  in  parallel  iii:ei  across  the  surface  of  the  lake,  and  at  each  station  the  four  dams  aro 

-unk  Kimultan»*ously  by  their  own  Wright  into  the  mud  lorniing  the  bottom.     When  they 

Kave  ihns  Ivcunie  we  J  iiblicd'h-il  the  \\:\u  r  i-*  bali'J  out.  and  the  mud  rein«»vi-d  in  biickt-ts  to 

.  :7ze  rof.-raiitru'ar  \v;i<i!."i::j  v.ir-;.  ii;t<)  whirli  u  con::ini<.'i:s  s'.aiiin  of  water  is  ir:iroJuc(d  from 

.i;e  lake  by  inf-ans  or  Cliii;t.'».'  iminps — iht*  i-i»nteiit'»  of  the  ii>ti-n:-  Iw-iiig  jit  the  s«!ne  time 

.■oi!*tantJy  acritjiU"!  by  ni-  f:i!S  nf  vak-"'.     Jii  tliis  wuy  the  tuiMJ  water  eontiinially  tiows  off, 

\ii'\  a  ft-rJii-ii  a:;;«iiir.r  ••:  Imr.ix  i-  Il..;iliy  eo'iieeti'd  in  tlio  1  rKvini  ot  each  tank,  which  is;  sub- 

r-  qui.iiiiy  rtervsraiiiz«-l :  \  ut  ir-'Hi  the  «!oii.-'.:y  aeijuirel  by  the  wa^h:iig  \v,itir,  of  which  no 

.e^"^   than  7«',«<'i.'  <:ai.t>::-  n:\-  d'l.ly  einpl^ynl.  it  is  (videiit  that  less  than  ono-haif  uf  the  borax 

•xifiii.j:  in  the  ton.-i  «■:  iry>i.iis  isihus  obiaiued,  while  that  whi^-h  is  present  in  the  mud  itself 

>  fiCT'^iin  r«!iirii«'d  to  r!i"  l-.ki-. 

1  ne  dicU'ing  mucl/.Le  ri  ceKily  intro«luoed  is  a  dfcidtxl  improvenipnt  on  the  cnffer-dams, 
ard  !..:iy.  1  y  i!..  i.'.\  f*.  ^■•\:.o  trliiiiipr  ii.o'iiticatiiiis,  W  male  a  very  etiii- lent  laachlue :  bnt 
*.;.e  n:ud  br.iKL'hi  i:ji  by  i:  i-j  siibjeeti  d  ti»  tlir  wii>!iiiifr  ]iri»(es.s  1.m  kiv  described,  and  a  small 
pri'portiuii  t,ii.y  of  iLi-  b  rax  is  ol>ia'.rif  d  lor  revrystaliization. 

(.IM  •'TAr.i.iZATloN. — Tlio  (T\>ra!.-  >■!  nidu  bmax  llius  daily  obtained  now  amount  to  about 
:i.i  til- ji..m::;.j-,  ainl  ii;t.  rl  ■h-.'^  cnit'UiV.y  wji^i.i-J  iin.y  are  ilepotited  in  boiling  wali-r  and  lecrys- 
tal-izo.l  ii]  laijre  ha<M!i.i-d  ^e-^els.  ij(>in  v. hi«-h  lb'-  puiitied  b-.-rax  is  n moved  into  boxes 
Con? a: nit! IT  111  pt.iun<!s  lach,  fortl.e  pT.rj»i'-e  of  being  forwarded  t«i  San  Tian'-iseo. 

Tiie  p:«i«lnee  of  r«"tiii(d  b«  rax  n"\v  ilaily  oliiained  appears  to  vary  fioni  "2. ."»<'»>  to  S.^^^'O 
p.".:.  It,  whieh  is  picpa.ed  aijil  park:  -l  Sov  tiir-  niaiket,  as  nearly  as  my  data  will  allow  me  to 
c:i'..r.late,  ur  a  eo.^t  of  alioui  >'J«)  pt-r  ton  of  *J.*J  l<'  pounds. 

C'APABII.ITIKS  OF  rKoDiTTiuN.— It  is  evMei.i  tVuiM  the  fui-cgoing  dcscrijiticn  that  the 
present  sy-ii-m  r.f  ivorking  i>  liy  no  n.ein-i  calculated  to  deveK»j»  the  best  resiiifs  which  this 
property  i<  capablr  of  nibudii:?.  and  iliat  ia  4c.der  to  do  so  it  will  be  necessary  to  adopt  s'.»aie 
n:e;hc»«i  f-.-r  tl.t^  llxivlatiiMi  of  the  mud,  ii-^  U!iioval  Imui  the  bottom  of  the  lake,  and  the  crys- 
t:i!iiz;iTion  of  the  bi.rax  thus  obtaine<l.  The  ii«tal  extent  of  the  muddy  depo>it  considerably 
exceeds  thrte  hiiLdied  a«'ies.  and  if  we  assun;e  that,  of  this  urea,  only  «inc  himdn-d  acres,  or 
tl:aT  poriion  m-w  wmkei]  fur  borax  crystals,  is  aluiie  sufficiently  rich  to  pay  the  expenses  cf 
treatmiut.  we  shall  arrive  at  the  lollowmg  figures: 

One  hundred  acres  are  equivalent  to  4''4.i'im  sijunre  yards,  and  if  the  mud  be  worketl  to 
the  depth  01  only  three  aJid  one-half  tV**!,  this  repres<'nis  about  oi.m,IKA)  cubic  vards ;  or, 
a•iO^\ing  a  cubic  yard  to  wi-i;,di  a  ton  of  '2,'2V*  puiiuils,  which  is  a  very  lowestinmte,  the  total 
weight  of  one  hrindred  acres  of  mud.  in  its  wet  state,  will  be  riGTi.r'l.'n  tons.  If  wt-  now 
r.-snme  that  the  mud  ex ti acted  from  the  lake  contains  i»i»  per  cent,  of  water,  this  will-cor- 
Tt.^pvud  to  *2*JO,4.'OU  toL4  uf  dry  inud,  coutaiuiug,  according  to  the  mean  of  the  analyses  of 
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Professor  Oxland  and  Mr.  Moore,  18.29  per  cent  of  borax ;  bat  if,  in  practice,  only  12  per 
cent  of  borax  be  obtained,  this  will  represent  27,180  tons  of  erystalliiea  salt 

Tbe  present  wholesale  price  of  borax  in  Europe  is  $320  per  ton  of  2,240  pounds,  and  con- 
seqoently  the  total  valne  of  the  amomit  contained  in  this  portion  of  the  lake  would  be,  on 
the  foregoing  assumption,  delivered  in  the  market  $8,678,400,  If,'  however,  we  estimate  its 
value  in  San  Francisco  at  |275,  it  is  at  the  port  of  shipment  worth  |7, 458,000.  The  expend- 
iture, in  plant  and  appliances,  of  a  further  sum  of  |30,0002  would,  by  the  process  proposed 
by  Dr.  Oxland,  allow  of  a  daily  production  of  four  tons  of  borax.  This  could  be  firoduoed 
and  delivered  in  San  Francisco  at  a  cost  exclusive  of  interest  on  capital  and  depreciation  of 
pUut  of  |70  per  ton;  $1,898,400  for  the  27,100,  and  leaving  a  difference  of  $4,559,600 
Detween  the  expense  of  production  and  the  market  value. 

The  above  calculations  are  made  in  accordance  with  the  data  furnished  by  the  analvses 
already  quoted  of  the  mud  in  the  central  portions  of  the  basin,  but  exclusive  of  a  considora- 
iion  of  the  borax  contained  in  the  deposits  of  other  portions  of  the  lake,  as  well  as  of  tho 
6,000  tons  of  this  salt,  indicated  bv  analyses,  as  eustinfr  in  solution  in  its  waters. 

A  careful  consideration  of  the  phenomena  attending  tne  production  of  borax  also  leads  to 
ihe  belief  that  its  formation  is  continually  going  on  by  the  decomposition  of  carbonate  of 
soda,  (which  is  abundantly  contained  in  the  waters  of  the  lake,)  by  boracic  acid  emitted 
from  sources  beneath  its  bed,  since  large  quantities  of  carbonic  acid  constantly  escape  from 
tbe  surface.  Should  this  prove  to  be  the  case,  it  is  probable  that  any  moderate  extraction  ot 
borax  may  be  replaced  by  tbe  formation  constantly  taking  place. 

The  quantity  of  carbonate  of  soda  contained  in  tbe  mudand  water  is  considerably  in  excoss 
of  the  amount  of  borax  present  and  could  be  readily  extracted  from  the  mother  liquors. 
Whether  this  operation  could,  however,  be  profitably  conducted,  with  a  view  to  the  exporta- 
tion of  soda  asn,  is  a  matter  of  considerable  doubt  but  the  yearly  consumption  of  this  sub- 
stance in  California  beiuff  understood  to  be  about  500  tons,  this  local  demand  could,  at  least, 
be  supplied,  at  a  profit  of  say  2i  cents  per  pound~$25,000  per  annum. 

SuLPHUB. — ^Mr.  Phillips  thus  describes  the  sulphur  bank  belonging  to  this 
company,  and  the  mode  and  cost  of  refining  the  crude  sulphur : 

Sulphur  Bank. — ^The  sulphur  bank,  which  presents  the  usual  characteristics  of  such  for- 
mations, is  situated  on  the  shore  of  Clear  lake,  and  covers  an  area  ot  about  40,000  square 
yards.    In  addition  to  sulphur,  small  quantities  of  cinnabar  are  found  in  this  locality. 

Tho  deposit  has  not,  as  yet,  been  extensively  developed,  but  has  already  afibrded  400  tons 
of  refined  sulphur,  of  which  about  three  tons  daily  can,  it  is  stated,  be  readily  sold  in  San 
Francisco  at  f70  per  ton. 

From  the  limited  extent  of  the  explorations  which  have  been  made,  it  would  be  difficult 
to  estimate  the  probable  total  yield  of  sulphur,  but  it  is  not  ur^rcasonable  to  anticipate  that 
the  bank  contains  at  least  from  15,000  to  ^0,000  tons  of  that  substance. 

In  order  to  make  immediate  returns  of  sulphur,  a  refinery  has  been  recently  erected  for  the 
treatment  of  the  richer  portions  of  the  deposit,  which  frequently  do  not  contain  above  10  per 
cent,  of  impurity ;  but  there  are  also  vast  quantities  of  tufaceous  matters,  containing  from 
5  to  60  per  cent,  of  sulphur,  all  of  which  will  be  ultimately  treated  with  advantage. 

Tbe  cost  of  extracting,  refining,  and  delivering  a  ton  of  sulphur  in  San  Francisco  is  now 
stated  to  be  about  $35. 

The  refinery  consists  of  sundry  iron  retorts  for  the  purposes  of  sublimation,  together  with 
the  necessary  condensers  and  receivers.  It  is  well  laid  out  and  connected  with  the  sulphur 
bank  by  a  railway  1,300  feet  in  length. 


SECTION  III. 

AGRICULTURAL  RESOURCES  OF  CALIFORNIA. 

CAUFORNIA  AS  A  HOME  FOR  EMIGRANTS. 


INQUIRIES  FROM  LOUISIANA— RESPONSE  OF  THE  EMIGRATION  SOCIETT— PUDLIC  LANDS. 

AGRICULTURE,   MANUFACTURES,   ETC. 

New  Iberia,  Louisiana,  September  25, 1867. 

Sir  :  Some  six  weeks  or  two  months  ago  I  presumed  to  address  you,  not  directing  the  letter, 
as  is  now  advised,  by  Panama.  I  think  it  more  than  probable,  on  account  of  Indian  disturb- 
ances, it  will  not  reach  its  destination. 

In  that,  the  first  letter,  I  made  many  inquiries  in  regard  to  your  favored  State,  and  if  I 
repeat  them  in  this,  I  trust  you  will  not  esteem  me  troublesome.    There  are  several  families 
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of  OS  deairoiu  of  esciipin^  from  the  CTilfl  that  afflict  this  nertion,  and  try  oor  fortunes  in 
States  not  cnned  br  nem  supremacy.  Wc  lost  nearly  everything  by  the  war.  and  we  wish 
only  protection  and  health,  that  we  may  try  to  live  and  edacate  onr  children,  and  where,  it 
we  soonld  be  so  fortunate  as  to  make  anything,  we  would  be  protected  in  its  enjoyment 
With  politics  we  are  disgusted,  and  cannot  rare  again  to  exercise  the  privilege  of  voting,  but 
heartihr  wishing  to  be  governed  by  our  own  race. 

To  the  following  inouiries  we  most  respectfully  ask  answers,  and  should  your  time  be  other- 
wise employed,  we  ask  that  you  hand  this  to  some  one  that  will  honor  us  with  the  solicited 
information: 

1.  Are  the  public  lands  entirely  absorbed  ? 

2.  Can  thc-y  be  entered,  if  public  ? 

3.  Are  there  any  special  laws  regulating  the  entry  7 

4.  In  what  part  of  the  State  are  these  lands  mostly  situated  ? 

5.  What  is  the  price  of  unimproved  lands  not  very  close  to  the  city  T 

6.  Of  improved  places  f 

7.  What  are  the  wages  of  laborers  by  day,  or  month,  or  year  T 

8.  Is  there  a  demand  for  labor  ? 

9.  Is  mining  more  profitable  than  farming,  or  vice  versa  7 

10.  What  section  would  you  advise  poor  people,  desirous  of  making  a  living,  and,  if  pos- 
sible, more,  to  settle  in  ? 

11.  At  about  what  price  could  work-horses,  milch  cows,  &c.,  be  bought  in  the  rural  dis- 
trictiT 

12.  Are  mods  of  all  descriptions  very  much  more  costly  than  in  New  York  or  New  Orleans  T 

13.  Are  there  any  diseases  peculiar  to  the  climate? 

14.  And  any  information  that  you  may  judge  would  be  of  interest  or  service. 

Several  of  us  are  professional  men,  but  we  care  not  for  profession  if  we  can  only  have  a 
white  man*s  chance  to  work,  and  thereby  support  and  educate  our  fiimilies.  Wo  would 
arrive  in  your  city  with  but  little  mouey,  and  it  would  be  well  for  us,  I  suppose,  to  remun 
bat  a  short  time,  and  not  be  very  long  in  locating.  At  what  season  would  it  be  best  to  arrive  F 
Cotton  crop  a  failure  in  this  State ;  com  and  cane  very  fine.  Yellow  fever  has  been  very 
severe.  Permit  me  apnin  to  ask  the  favor  of  an  early  and  full  answer  to  tho  above  inquiries. 
Yours,  respecttully, 

THOS.  T.  FOLSOM. 
Hia  Honor  the  Mayor  of  San  Francisco,  California, 


KEPLY. 


Query.  **  Are  the  public  lands  entirely  absorboil  .'** 

Answer.  No.  Tlit-re  are  millioim  of  acres  yi-t  in  tho  koopinp  vf  tho  fodoral  government 
officers,  which  can  be  bad  for  -SI  an  acre  in  goKl.  Only  iu  tlu*  neip:liborbood  of  the  great 
thuroughf^res,  tie  Davifr.ible  rivi-rs,  tho  fragments  of  railways  yet  Ci»nstru(.'ted,  tho  mining 
camp»  and  the  like,  has  fvorthegnverniiifnt  rsurvcyor  yot  erectod  his  thoiidoiito.  The  whole 
population  of  tht*  States  of  California,  Ori'jron,  Nevada,  aud  the  Torritorv  of  Washington,  divs 
not  come  to  a  million  of  souls,  and  thoy  have  more  land  to  live  upon  than  the  entire  German 
family  oi'  3U  nations  and  ti<i,<'UM,(KK).  Thoro  arc  plouty  of  good  s])0t8  where  small  colouios 
of  immigrants  may  sriuat  upon  and  await  tho  coming  (for  years)  ot  tho  federal  goverumeut 
iiurveyor,  and  when  ho  shall  como,  tho  si  uu  acre  demanded  by  the  government  will  have 
long  before  been  realized  oat  of  th<'  land. 

In  the  San  .Foaquin  valley,  GO  miles  back  from  Stockton,  (a  city  of  about  5,01)0  iuhabirants, 
and  one  night's  journey  by  steamer  fri»m  San  Francisco,)  plenty  of  land  can  Ik^  got  for  ;$!  iu 
gold  per  acre  from  the  government  office  in  Stocktim.  This  valley  is  about  1 00  miles  long, 
a  width  varying  from  10  to  lik)  miles,  through  which  streams,  navigable  for  tlat boats,  tluw 
down  to  the* .Sacramento  river.  The  soil  is  deep  and  rich,  and  tho  l)ottoms  near  tho  water 
are  exceedinglv  fertile,  aud  able  to  support  abundance  of  kiue.  This  valley  would  absorb 
100,(XK)  settlers. 

We  have  receiveil  from  Mr.  Merry,  of  Red  BlulT,  (a  growing  town  of  about  2,000  inhabit- 
ants, at  the  head  of  navigation  on  the  Sacramento  river,  and  to  be  reached  in  two  days  by 
steamer  from  San  Francisco,  at  an  expense  of  from  $10  to  1^12,)  an  elaborate  report  of  tho 
agricultural  and  business  fiu'ilities  in  that  section.    Ho  says: 

**The  slopes  of  the  Sierra  hills  and  coast  range,  being  well  watered,  affi^rd  good  pasturajro 
for  sheep  and  horned  cattle  during  the  year.    Th(>  arablo  land  of  the  country  lying  along  tho 


These  lands  can  be  purchasod  from  present  holders  for  ?ilO  to  Slo  per  acre.  They  are  tulapted 
to  the  growth  of  grain,  potatoes  and  b*iots.  All  kinds  of  vegetables  and  fruit  grow  in  tho. 
greatest  luxuriance.    Sheep  breeding  pays  well.    The  docks  iu  this  couuty  uumber  about 
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100,000  sbcep.    The  quality  of  wool  has  a  Teir  ffood  Dame  in  the  San  Francisco  market,  and 
brinffs  20  cents  a  pound.    Butter  will  pay  well  for  skilful  dairymen,  and  choose  also. 

'*For  swine  there  is  no  better  county  in  the  State.  Over  4,000  head  of  (2n^in-fed  hogs 
have  been  sold  out  of  the  county  during  the  past  year.  A  pork  and  baa)n-packing  house  m 
this  place  is  doing  an  extensive  business.  The  establishment  of  a  woolleu-mill  here  would 
be  the  best  investment  of  capital  extant.  Lumber  is  cheap,  firewood  plenty,  and  water  power 
abundant,  going  to  waste.  An  iron  foundry  would  pav  well  here.  Money  is  dear,  it  brings 
two  per  cent.,  and  two  and  a  half  per  cent,  per  month.  Farm  laborers  get  $30  per  month 
and  board.  Blacksmiths  and  wagon  makers  do  well.  Some  have  got  rich.  Cfbod  board 
can  be  got  for  $20  to  $^5  a  month.  Cottages  can  be  got  for  from  $8  to  $15  a  month  rent. 
Town  lots  for  building  can  be  entered  at  government  prices.  Common  necessaries  from  the 
farms  arc  cheaper  than  in  San  Francisco.  Imported  articles  are  about  30  per  cent,  higher. 
As  to  vine  culture  it  is  the  best  locality  for  that  industry  in  the  State.  Here  is  the  celebratud 
Bosquejo  vineyard,  where  the  *Grerke*  wine  is  made,  which  is  a  fair  sample  of  our  vine  lauds. 
Thousands  of  acjres  of  equally  good  lands  can  be  had  here  for  $1  25  an  acre." 

The  section  of  country  referred  to  by  Mr.  Merry  would  absorb  and  maintain  100,000  persons. 

In  the  counties  south  of  San  Francisco — Monterey,  for  instance— two  days'  journey  by 
stage  from  Francisco,  large  tracts  of  the  richest  land,  owned  by  easy-going  people  of  Spanish 
descent,  can  be  purchased  or  rented  upon  very  advautageous  terms  ;  purchased  for  $1  or  $2 
an  acre,  or  rented  on  shares  for  one-forth  of  the  annual  product  of  the  land.  The  chief  and 
greatest  cost  is  the  cost  of  fencing. 

In  many  places  the  old  Spanish  settlers  own  tracts  of  30,000  to  50,000  acres,  unfenced  and 
undivided,  over  which  numoerless  flocks  of  sheep  and  cattle  roam  and  breed  and  die,  without 
control  or  much  care  from  the  proprietors,  who  live  in  rnde  ease,  and  almost  secluded  from 
tlie  outside  world.  Their  slumbers  will  soon  bo  broken  by  the  hum  of  busy  immigrants,  wbo 
will  come  crowding  by  sea  and  land  into  tbeir  fruitful  territories.  Further  south,  towards 
Los  Angeles,  tbe  best  lands  can  be  purchased  from  those  old-fashioned  settlers  for  $1  au 
acre,  or  even  less.    There  is  very  little  timber  to  be  cleared  from  any  of  these  lands. 

To  go  upon  these  lands,  several  families  should  form  themselves  into  villages  or  companies, 
and  go  out  together  on  the  laud  and  help  each  other.  This  co-operative  system  ir>  sure  to  make 
immigrants  happy  and  prosperous.  Fanning  implements  can  be  got  here  better  and  cheaper 
than  in  England,  or  in  any  of  the  An:cricau  cities  of  the  Atlantic.  Farm  horses  can  be  pur- 
chased for  $2U  to  $40  apiece ;  milk  cows,  $20  to  S:K)  each.  The  expenstt  of  traoMporting  one 
person  from  this  city  to  the  government  laud  may  bo  set  down  at  $2U.  Markets  can  be  S)Ufid 
for  any  quantity  of  grain,  butter,  wool,  and  fruits.  The  vino  is  slow  in  its  returns,  but 
quite  certain  to  pay  at  the  end  of  four  or  five  years,  and  will  yet  be  the  great  occuputi-m 
of  Callfoniians.  The  climate  iu  must  parts  of  California  is  moderate ;  iu  winter  there  is 
neither  frost  nor  snow. 

The  population  of  California  is  about  500,000.  About  00,000  of  these  have  votes,  and 
are  entered  on  the  great  register,  lioing  an  Ainerican  citizen,  and  residing  throe  months 
in  one  locality,  gives  the  privilege  of  voting  for  all  public  officers.  Tho  voting  is  done  in 
one  day,  by  ballot,  all  over  the  State,  and  there  is  no  property  qualification  required  in  iho 
voter  or  in  the  public  officer,  A  person  born  out  of  the  United  Sfutt»s  must  be  two  yirars 
resident  in  the  Unite<l  States,  have  sworn  fealty  to  the  American  government,  and  have 
registered  his  name  on  the  great  register  before  he  can  vote. 

There  are  about  50,000  Chinese,  and  about  10,000  negroes  in  the  State,  Neither  of  them 
have  any  political  rights  allowed  them.  They  cannot  vote  for  any  public  officer,  nor  is  it 
likely  that  ever  they  will  enjoy  such  privileges.  The  Chinese  are  looked  upon  with  much 
jealousy  by  the  white  race.  Opposition  to  them  has  assumed  an  organized  shajto,  and  there 
are  numerous  anti-coolie  clubs  existing  in  our  city,  whose  object  is  to  resist  and  discoura^ 
the  importation  and  employment  of  Chinese  labor.  About  8,U0U  Chinanum  are  employed 
on  the  JPacitic  railway  works;  about  20,000  are  working  in  and  around  the  mines,  and  the 
remainder  are  scattered  over  the  State  engaged  in  doing  the  lowest  kind  of  work  about  the 
cities  and  towns;  washing,  gardening,  dealing  in  iish  and  vegetables,  &c 

Question  2.  '*Is  there  a  demand  for  labor  1" 

•  Answer.  We  are  anxiously  and  carefully  gathering  information  from  every  side,  from 
reliable  sources,  with  the  intention  of  forming  a  small  hand-hook  for  the  intending  immigrant. 
We  are  full  of  the  great  idea  of  inviting  an  extensive  immigration  from  Europe,  and  from  the 
southern  and  eastern  States,  to  the  Pacific  slope,  but  we  shudder  at  the  thought  of  mislead* 
ing  any  one.  It  is  almost  unnecessary  to  repeat  that  we  have  room  and  work  for  millions 
of  people  in  our  fields  and  mines,  but  the  great  trouble  is  to  support  people  while  they  are 
finding  the  work  suited  to  their  strength,  their  habits,  and  their  experience.  'J'he  idea  that 
fills  the  minds  of  many  persons  in  making  towards  California  is,  that  they  shall  go  a  gold- 
hunting  in  the  mines,  make  lucky  hits,  and  return  at  home  distant  day  to  their  old  homes  in 
Europe  or  the  Atlantic  States  to  enjoy  their  good  fortunes.  This  idea  has  been  the  unseen 
rock  that  wrecked  many  an  emigrant  to  this  golden  land.  None  should  come  to  the  California 
mints  but  miners. 

On  the  first  discovery  of  gold  in  California,  and  for  several  years  afterwards,  every  kind 
of  laborer  went  into  the  mines,  and  many  of  them  did  very  well ;  but  of  late  years  the  Chinese 
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got  in,  and  swArmed  over  the  '*  placer '*  or  streom  ininofl,  and  as  they  work  in  well  organized 
companies,  live  npon  little,  ihey  arc  able  to  scrapo  a  living  from  the  oft-washi^d  sands  in  tho 
older  washing  grounds  of  tho  earlier  miners.  The  principal  mining  now  carried  on  in  Cali- 
fornia is  qnartz  mining,  which  is  as  like  coal  or  iron  mining  as  possible — penetrating  the 
bowels  of  tho  earth  several  hnndrcd  feet — men  working  in  gangs,  in  **  watches"  of  eight 
hours  each  shift,  so  that  tho  work  never  stops,  niglit  or  day.  For  this  kind  of  work  miners 
^t  84  a  day.  Their  board  and  lodging  in  the  neighborhood  of  thoso  quartz  mines  comes 
high,  about  $H  or  $10  a  week,  as  a  general  rule ;  two  and  a  half  days'  wages  is  required  to 
pay  for  a  miner's  board  and  lodging  for  a  week.  A  great  deal  of  the  work  on  the  Pacilic 
railroad  on  our  side  of  the  Kocky  tuountains  is  performed  by  Chinamen,  under  white  over- 
seers. They  get  about  $1  a  day  for  their  labor.  White  men  could  get  that  wages  and  board, 
but  they  won't  work  for  it.  A  dollar  a  day  is  the  lowest  notch  which  tho  strong  man's  labor 
has  touched  in  any  part  of  California.  Common  labor,  according  to  skill,  ranges  up  to 
$1  50  and  $'i  a  day.  we  are  not  now  talking  of  skilled  mechanical  labor,  such  as  carpenters, 
bricklavers,  plasterers,  smiths,  machinists,  foundry  men,  tailors,  shoemakers,  and  the  like. 
The  labor  of  these  sort  brings  8^  to  $5  a  day  in  all  the  cities  and  in  all  the  towns  of  tho 
Pacific  coast.  As  to  clerks  and  light  porters,  and  thoso  who  arc  always  waiting  for  an  easy 
berth  or  something  to  'Mum  up,"  there  is  little  encouragement  for  them.  The  cities  are  full 
of  them.  This  sort  of  helpless  people  are  the  production  of  an  erroneous  system  of  education, 
which  has  weaned  the  boy  from  labor,  and  left  tho  man  a  helpless,  pitiable  mendicant. 

Yoa  are,  doubtless,  impatient  to  learn,  then,  what  sort  of  people  arc  likely  to  do  well  here, 
and  we  answer,  any  sort  who  are  thoroughly  determined  to  work — men  and  women,  young 
and  old. 

The  lowest  wages  for  labor  among  us  is  about  twice  the  wages  of  New  York,  and  four 
times  tlie  wages  obtained  in  Gn^at  Britain,  Ireland,  or  Gennany.  The  price  of  wheaten  flour 
i.-^  about  one-hulf  what  it  is  in  Liverpool  or  New  York — $S  a  barrel  of  J96  pounds  just  now. 
Tea,  sugar,  and  colTee  about  tho  same  as  in  England  or  New  York.  Clothing  and  hou^e 
rent  about  double  the  English  rates,  and  about  the  same  as  in  New  York.  All  the  foregoing 
rates  arc  in  gold. 

Question  S.  "  Is  mining  more  profitable  than  farming  7" 

Answer.  This  qifestion  is  one  still  more  difficult  to  answer.  Farming  has  lately  acquired 
a  fixed  character.  The  fine  qualities  of  wheat  and  flour  which  California  yields — the  vast 
qiiantities  of  wool,  of  butter,  of  fruit  and  wine,  and  the  high  prices  these  products  realize  in 
New  York  and  Liverpool,  have  latterly  decided  great  numbers  of  our  population  to  go  mto 
farming.  One  only  dniwback  which  farming  in  California  will  ever  experience,  and  that 
will  occasionally  nriso  from  long  seasons  of  drought. 

Thf  last  thrrv  years  tho  .seiisons  wore  very  well  mixed  with  mins  about  the  time  they  wero 
waTiTed,  and  snnshino  when  wanted;  and  our  farmers  have  ha<l  splendid  crops  and  obtaiiu-d 
high  pric'.'s.  A'oont  four  years  a'^o  there  wa**  a  long  drouj::ht  and  a  catrlo  faiiiiue  was  expe- 
rii.'nci.*d.  Flour  ran  up  to  very  high  rales,  and  there  was  nmch  suffering  among  the  working 
peopl«*.  This  has  passed  away  and  is  Ibrgottcn  in  our  present  prosperity,  but  it  is  well  for 
all  immigrants  facing  to  this  country  to  bo  made  aware  of  these  things. 

W*'  h.ivr,  in  gonnral,  about  scxcn  months  of  ilu' your  when  there  dtjes  not  full  a  drop  of  rain, 
yr-t  vegetation  is  nourished  Ijy  copious  dews.     Then  we  have  four  or  live  niouihs  when  it 
jMiirs  d(»wii  plontcoiisly,  arid  this  rain  ii  is  that  brings  us  the  means  to  obtain  tho  food  that 
:i  s  intact  in  the  earth,  and  enables  our  miners  to  wash  tho  clay  and  sand  that  contains  tho 
gold  dust. 

Th»^  total  province  of  our  gold  and  silver  mines  may  be  set  at  jJoO.OOO.rKK)  to  $60,000,000 
a  year.  Our  farming  and  guucrul  agricultural  products  will  very  soon,  if  they  do  not  now, 
f(»ot  up  to  .*o'»,«>ou  f  11.10  worih  a  year.  The  value  of  the  wheat  and  tlour  shipped  from  Cali- 
f«.:rii:a  since  last  harvest  corner  up  to  s'.),nOU,HiH);  and  as  fast  as  g<)od  ships  come  into  tho 
hrtrborth«'y  are  engaged  t(»  t.ikn?out  whi-ataud  tlour,  wool,  hides,  &c.  Tho  general  demand 
for  all  sorts  of  nuc-hanii-s  in  this  city,  and  throughout  the  State,  was  uuver  belter.  The 
wages  »•<  we  havu  said,  range:  For  Chinamen,  ^\  a  day;  common  laborers,  S'J  a  day; 
skilli'd  m«  f.hanics  §I»  tt»  $1  a  day — some  of  superior  skill,  $.'>  a  day;  female  servants,  ftir>  to 
Si'i  a  month,  and  board ;  farm  laborers,  §:K»  a  mouth,  and  board.  All  these  price's  are  gold, 
and  all  our  dealings  here  an*  managed  on  a  gold  basis. 

Question  4.   '*  Are  there  any  diseases  peculiar  to  California?" 

AnswiT.  The  climate  of  California  is  the  most  healthful  to  l)0  found  in  the  world.  It  is 
e^juable  all  the  yrar  round.  The  thermometer  ranges  from  50'^  to  !H)^  throughout  tho  State. 
W  e  lay  from  :{*J-  to  4'^-  north  latitude.  We  have  neither  frost  nor  snow,  except  on  the  high 
mountains  of  tho  Sierra  Ni-vada,  and  some  of  the  mountains  in  the  Coast  range.  The  only 
drawback  to  health  is  cxfiorifnced  in  thr  nei;7h))orhood  of  thi'  mines,  where  the  water  is  over- 
strongly  irnprf  gnatod  with  niineral  matter,  wiiich  generates  ague  and  iK'Culiar  fevers  ;  but  in 
the  afrrieultural  regions  the  lu^ojiK'  live  on  from  year  to  j^ear  their  whoU?  lives  without  expe- 
riencing a  day's  si'.'kuess,  an«l  the  chihlren  multiply  in  numbers  and  develop  in  symmetry 
and  lK*auT\'  beyond  those  of  any  race  on  the  face  of  the  globe. 

Next  to  the  employuitiits  unV.i.-r  the  head  of  "ordinary  agriculiuio"  is  the  vino  culture, 
which  is  peculiar  to  California:  its  vines  and  wines  are  now  cclebiatcd  all  over  the  world. 
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But  a  few  yean  ago  it  was  not  supposed  the  vine  would  flourisb  anjwbere  bat  in  the  sontb- 
ern  region  and  Los  Angeles.  Latterly,  experiments  bave  demonstrated  tbat  it  will  floorish 
in  tbe  accUvities  aronna  Uie  mining  camp  as  well  as  amid  tbesbeep-walks  and  pastoral  plains 
and  vall^s ;  that  whether  it  is  pressed  into  wine  or  distilled  into  brandy,  it  will  reward  tbe 
labor  bestowed  apon  its  cnltivation.  Tbe  California  wines  be^in  to  make  their  way  in  tbe 
New  York  market,  and  each  new  year  will  confer  on  their  qo^ty  more  richness  and  moro 
repntation. 

The  grape  vines  of  California,  when  five  years  old,  yield  plenteonsly ;  one  has  only  to  own 
half  dozen  acres,  well  planted  with  vines  of  tbat  age,  to  realise  a  life-long  indepedenu.  In 
a  few  years  fVom  the  present  time,  the  wine  and  silk  of  California  will  form  some  of  tbe  lead- 
ing articles  of  its  export 

The  fruits  of  California  are  now  so  rich  and  plentiful  that  tbe  fanners  begin  to  diy,  and 
press,  and  ship  them  to  the  Atlantic  cities,  from  whence,  but  a  very  few  years  ago,  we 
imported  dried  fruits,  flour,  &c 

The  raising  of  the  silk-worm  has  been  commenced  in  California,  and  has  succeeded.  It 
is  proven  that  the  climate  is  ^uite  as  favorable  as  that  of  France  or  Italy  for  this  branch  of 
iuaustry.  Arrangements  are  m  progress  to  start  a  silk  factory.  The  success  of  this  experi 
ment  will  lead  to  national  results  by  and  by.  We  shall  soon  come  to  the  raising  of  tobacco, 
beet  root,  and  manufacture  of  beet  and  cane  sugar,  cotton,  flax,  linen,  hemp,  and  hops,  for 
all  of  which  tbe  soil  and  climate  are  admirably  fitted.  Some  cotton  has  been  raised  in  tbe 
southern  parts  of  the  State  in  a  desultory  way,  but  tbe  soil  awaits  tbo  enterprising  bands  of 
toiling  men  to  bring  about  those  great  results  from  tbe  vast  and  varied  material  that  sleeps 
neglected  in  the  soil,  and  hovers  over  us  in  tbe  overhanging  climate. 

We  are  building  small  coasting  schooners  of  50  to  200  tons.  All  those  orafl  are  well 
employed  in  cnrryinff  lumber,  coal,  and  the  produce  of  tbe  fields  into  market,  and  latterly 
groups  of  those  small  crafl  have  gone  fishing  for  cod  in  tbe  North  Pacific  with  great  success. 
The  salmon  and  other  fish  caught  in  our  waters  are  certainly  tbe  b^st  in  tbe  world. 

Our  progress  in  manufacture  is  infantine  and  rude.  Three  or  four  woollen  mills  and  one 
cotton  factory  are  all  tbat  California  can  boast  of,  but  these  are  doing  well,  and  in  good  timo 
others  will  start.  Our  tanneries  are  numerous  in  city  and  country,  and  their  manufactures 
well  liked  and  in  good  demand.  Wo  should  say  tbe  business  is  healthy,  with  fair  profits. 
Soap  and  candle  factories  arc  experimenting  on  tbe  native  tallow  and  beeswax  of  tbe  country 
— this  is  the  land  for  bees  and  honey. 

They  have  berun  one  factory  for  making  boots  and  shoes,  and  so  far  it  is  prosperous, 
employing  two  hundred  hands.  There  is  room  here  for  many  paper  and  flour  mills.  We 
have  two  glass  factories,  on  a  small  scale,  doing  well,  and  any  number  of  iron  foundries,  all 
at  full  work.  There  has  been  a  glove  factory  lately  started,  and  is  doing  well ;  also  a  rude 
pottery -ware  factory.  Wo  want  half  a  dozen  hat  factories,  in  which  the  bat  from  the  founda- 
tion would  be  made,  trimmed  and  finished.  We  have  plenty  of  printers  and  an  abundance 
of  newspapers.  Tbe  population  of  San  Francisco  is  about  120,000.  Wo  have  eight  mom 
ing  and  evening  newspapers,  and  12  or  15  weeklies.  We  have  a  score  of  banks,  15  insu- 
rance companies,  any  number  of  hotels,  boarding  houses,  and  public  schools.  About  half 
the  population  are  native-born  Americans  from  the  Atlantic  States  ;  the  other  half  in  divided 
among  the  Germans,  Irish,  French,  Spanish,  Chinese,  and  negroes.  The  Jews  have  two 
synagogues,  the  Roman  Catholics  eight  churches,  and  the  Protestants  a  duzen  or  so.  Tako 
them  as  a  whole,  they  arc  the  most  hospitable  and  generous  crowd  of  citizens  to  be  found  in 
any  seaport  round  the  whole  earth.  No  man  nor  woman  will  be  suffered  to  want  food  here^ 
and  no  industrious  man  nor  woman  need  bo  afraid  of  casting  their  destiny  in  tbe  fertile  grazing 
lands  of  California. 

We  hope  these  few  hints  on  our  new  and  growing  State  will  be  useful.    The  worst  time  for 
travelling  through  our  interior  districts  are  the  winter  and  sj)ring  months,  when  tbe  roads 
are  softened  by  tiie  rains.    Rains  usually  begin  in  December  and  continue  down  to  April. 
We  remain,  respectfully, 

H.  A.  COBB,  President, 

THOMAS  MOONEY,  rice  PresidtnL 

J.  W.  MoKENZIE,  Secretary. 

San  FRANasco,  October  29,  1867. 
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83"' 

3.  .'■.44 
2,700 
2,487 
565 
187 
T,-2ei 

2,-58.000 

Hawaiian  Island! 



6^,540 

1,223 

196 

4,027,946 

143,497 

11,043 

2,75S,00» 
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SAN  FRANCISCO  IN  1867-'68.» 

The  total  poptilation  of  the  city,  Aug^Ht  1,  1867,  is  estimatpd  at  131,100.  The  estimate 
for  1858  was  83,223,  showiDg  an  increase  in  eight  yean  of  47,677.  The  particolara  of  the 
estimate  for  1867  are  as  follows : 

White  males  over  21,  names  in  the  present  volume   45,000 

White  females  over  18,  estimated 27,000 

White  males  nnder  21  and  females  under  18,  estimated 40, 000 

White  males,  names  refused,  and  foreigners,  estimated 4, 000 

Chinese,  male  and  female 3,600 

Colored,  male  and  female ^ 2,500 

Total  permanent  population 122,100 

To  which  should  he  added  a  lar^e  element  of  our  population  known  as  '*  floating," 
which  consists  of:  Ist.  Transient  hoarders,  &c.,  at  hotels,  boarding-houses,  &c. 
2d.  Soldiers  at  the  fortifications  in  the  harbor.  3d.  Persons  engaged  in  navi- 
gating the  bav,  who  claim  the  city  as  their  residence.  4th.  A  large  number  of 
persons  who  nave  no  permanent  place  of  abode,  together  amounting  to  about. . .      9, 000 

Total  population 131,100 


« 


The  school  census  of  Jnly,  18t)7,  gives  the  number  of  children  under  15  years  at  34,710. 
The  number  of  males  between  15  and  21,  and  females  between  15  and  18,  is  estimated  at 
5,290,  making  the  a^rgregate  40,000  of  all  ages. 

Improvements  of  tue  Year  Past.— The  number  of  buildings  erected  in  San  Francisco 
during  the  year  ending  June  30,  1867,  is  1,050,  of  which  340  are  of  brick ;  total  in  the  city 
and  oounty,  17,368,  of  which  3,857  are  of  brick.  The  estimated  cost  of  the  improvements 
during  the  pame  period  is  nearly  |9, 000, 000.  The  sales  of  real  estate  for  the  first  seven  months 
of  the  present  vcar  exceed  $10, 000,000.  The  operations  of  the  department  of  streets  and 
highways,  for  the  year  ending  Juno  30,  1867,  show  an  expenditure  exceeding  $1,000,000. 

The  cost  of  a  number  of  the  principal  new  buildings  is  thus  giyen :  Bank  of  California, 
$275,000;  Mercantile  Library,  |1 10,000;  Merchants*  Exchange,  $190,000;  Fireman's  Fund 
Insurance,  $45,fK)0;  Pacific  Insurance,  $30,000 ;  Merchants"  Mutual  Insurance,  $60,000; 
Hibemia  Savings  and  Loan,  $65,000;  Murphy,  Grant  d^  Co.*s  four-story  iron-fronted  brick 
block,  $170,000;  enlargement  and  improvements  Lick  House,  $175,000;  Dr.  Scuddefs 
church,  $64,000;  Trinity  church,  $75,000;  St.  Joseph's,  Catholic,  $18^000;  Tehema  street 
flchool-houso,  $26,000 ;  almshouse,  $60,000;  Oriental  buildings,  $'ii00,00O;  additions  to  Occi- 
dental Hotel,  $125,000;  Blauding  «&  Prin^le's  block,  $70,000;  Ellis's  block,  $65,000;  Brau- 
nan's  new  building,  $60,000;  Savings  Union  building,  $50,000;  Hay  ward's  building,  comer 
California  and  L^idesdorff,  $90,000;  Morrow's  building,  California,  near  Montgomery, 
$50,000;  Tucker's  building,  $45,000. 

Streets  and  Seweks. — The  total  expenditure  in  the  department  of  streets  and  highways 
for  the  year  ending  June  30,  1867,  amounts  to  $1,009,883  85,  viz:  For  grading  1,191,257 
cubic  yards,  iit  a  c(>st  of  $327,33:) :  pavin?  166,083  square  feet  cobble-stone  and  236,005  square 
feet  Nicholson,  together,  $1 17,594 ;  brick  sewers,  21,203  lineal  feet,  $156,745;  planking, 
2,571,(^83  feet,  $96,H97 ;  sidewalks,  69,925  front  feet,  $96,154 ;  cross  walks,  6,296  feet,  and 
curbs,  19,193  fe43t,  togitther,  $47,423;  macadamizing,  1,560,119  square  feet,  $117,272;  red- 
woo3  sewers,  12,137  feet,  $49,578.  The  entire  cost  of  street  work  from  July  1, 1856,  to  June 
30,  1867,  is  $5,439,287.  The  total  length  of  sewers  constructed  from  July  1,  1856,  to  Juno 
30,  1867,  is  165,583  lineal  feet,  or  nearly  30  miles  of  sewerage.  The  principal  improvements 
have  been  the  grading  of  McAlister  street,  from  Larkin  to  Fillmore;  Tenth  street,  from  Mar- 
ket to  Howard:  Townsend  street,  between  Third  and  Fourth;  Brannan  street,  between 
Second  and  Third ;  Fillmore  street,  from  Sacramento  to  Pacific ;  Clay  street,  from  Jones  to 
Leavenworth ;  O'Fanrell  street,  from  Larkin  to  Polk  ;  California  street,  from  Polk  to  Franklin ; 
Fulton  street,  from  Buchanan  to  Fillmore ;  Van  Ness  avenue,  from  Bush  to  Geary ;  Franklin 
street,  from  Ellis  to  Turk;  Main  street,  from  Mission  to  Folsom;  Fourth  street,  between 
Brannan  and  Townsend ;  Tavlor  street,  between  Broadway  and  Vallejo ;  Spear  street,  from 
Harrison  to  Folsom,  and  Busn  street,  from  Larkin  to  Cemetery  avenue. 

Water  Front  Improvements.— The  work  of  constructing  a  seawall  for  the  protection 
of  the  city  front  and  better  accommodation  of  shipping  has  been  commenced  during  the  past 
y^r.  It  will  be  8,336  feet  in  length  when  completed.  It  is  estimated  to  cost  $2,462,470,  or 
fSd-o  37|  per  linear  foot.  It  is  to  be  constructed  of  solid  granite,  eight  feet  thick  at  base  and 
six  feet  at  top,  resting  on  a  broad  embankment  of  rocks  and  cement. 

The  new  dry  dock,  nearly  completed,  at  Hunter's  Point,  about  four  miles  southeast  from 
Folsom  street  wharf,  is  one  of  the  most  important  enterprises  ever  undertaken  by  private 
citizens.  This  work  was  commenced  in  September,  1866,  and  is  expected  to  be  completed 
by  the  close  of  the  present  year.    The  dimensions  of  the4ock  are  465  feet  long  by  125  feet 

*  Compiled  from  Langley's  City  Directory. 
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w!(3e  on  the  Fnrface.  and  400  feet  lonfp  bj  SO  feet  wide  on  tbc  bottom,  and  of  snffioient  depth 
to  permit  vessels  drawinf^  S22  feet  of  water  to  float  in  it.  Xc-arly  the  whole  of  this  great  exca- 
vation has  been  cat  out  of  solid  rock.  The  materials  extracted  have  been  snfiScient  to  cover 
lu  50-vara  lots  of  the  adjoinxnf^  swamp  laud  to  a  depth  to  brine  them  an  to  the  grade  of  the 
citr.  The  whole  front  of  the  dock  will  be  covered  wlili  solid  blocks  or  cut  granite,  l;^,(HK) 
square  vardj  of  which  have  been  brought  from  the  quarries  at  Rocklin.  Sacramento  county, 
for  that  purpose.  Powerful  engines,  pumps,  and  every  ueccissaiy  arrangement  for  reuderiDg 
the  work^  complete  have  been  constructed,  the  whole'cost  of  which  wiU  exceed  6l/^^«0(K>. 

The  Merchants*  Dry  Dock  Company  Iiave  completed  a  floating  apparatus,  calculated  to 
sustain  vessels  of  l.UiH)  tons  burden.    This  dock  cost  ^Ci'MX^U. 

The  L'ciou  Lumber  Association  are  const mctiug  a  dock  near  Beale  street,  which  is  esti- 
mated to  cost  ^loO.iXiO.  This  association  has  expended  8lfM.lHX>  in  the  construction  of 
wharves  and  other  improvements  on  lands  adjomiug  the  new  wharf  of  the  Pacific  Mail  Steam- 
ship Company.  The  improvements  made  and  in  progress  under  the  direction  of  this  latter 
company  have  quite  changed  the  topograuhy  of  the  w*e»tcm  front  of  the  city.  This  company 
owns  the  bkHrk of  overflowed  land  bounded  by  First,  Secoud,  Townsend,  and  Brannan  streets, 
alioat  V2  TiO-vara  lots.  They  have  constructed  wharves,  which  have  required  ].*wN.KJ  piles, 
3.i.i(*J,tXiO  feet  of  sawed  lumber,  35  tons  of  iron  bolts,  and  :tiil).(XH!)  cubic  yards  of  earth  to 
complete.  They  erected  a  two-story  brick  warehouse,  VX*  feet  deep  by  "iSl*  feet  wide,  cut 
down  hills  and  ^ed  up  swamps  to  such  an  extent  that  what  had  been  the  most  useless  por- 
tion of  the  city  front  has  become  the  centre  of  an  extensive  l.usiness.  Hundreds  of  men  and 
teams  are  at  present  engaged  cutting  down  the  hills  in  the  vicinity  and  filling  up  the  shallow 
bay  with  the  materials,  extending  the  area  of  tho  citv  hundreds  of  feet  over  wnat  had  bcaen 
nseleas  territory.    The  erection  of  several  largo  warclbouses  is  contemplated  in  the  vicinity. 

M.\RKETS  AND  ROLLING  BIiLLS.— The  new  California  Market,  extending  from  California 
to  Pine  streets,  was  commenced  and  has  been  completed  during  the  past  year.  This  is  one 
of  the  most  useful  improvements  in  the  city,  being  centrally  located  and  most  conveniently 
iirranged.  It  is  a  most  substantial  structure,  with  elegant  i'ro!i  fronts  on  each  of  these  street:^, 
noting  on  a  solid  cut-granite  basement.  It  cost  about  ^JtH.>,iH.>i>.  Another  extensive  market, 
which  cost  about  $^,(XiO.  has  been  built  on  Howard  strei-t,  between  Third  and  Fourth. 

Among  the  new  branches  of  manufacture  introduced  during  the  past  year  the  Pacific  Roll- 
ing Mills  holds  a  prominent  position.  It  is  located  at  Potrero  Point,  and  has  been  fitted  up 
wi'zh  every  requisite  for  manufacturing  iron  bars  and  rods  of  any  shape  or  form,  from  a  i 
ir.ch  up  lu  36  inches  in  diameter,  including  railroad  iron  of  all  descriptions.  These  works 
eost?l,<Ji":».(HX>. 

Real  Estate. — Statistics  in  the  office  of  the  city  and  county  nsi^essor  place  the  value  of 
■  nr  Teal  e^iiate  improvements  for  the  i»ast  fiscal  year  ai  !r''>-."U",(.K'0.  The  number  of  sales 
' :  proy«*rty  ujaJe  for  the  12  mouthit  ending  July  :*»!.  l^iT,  wis  r>,'3K<.  at  a  valuation  of 
-* I. '».:<■?:{. It»6.  The  ab<tve  figures  iui'iude  only  ih**  miIis  ii-vi'i«led.  The  prices  paid  at  tho 
i'lvidman  >aie  won:d  swell  the  total  to  nearly  s|iJ,u»Mi,«H'n. 

ElM'CATiONAL  Facts. — There  are  ;U.7lM  while  cLLMri  n  m^Avt  l.'iyc-ar:'  of  agt"  in  the  city. 
Our  juvtiillc  population  has  increased  nearly  3tMi  jior  niit.  in  sc-ven  years.  The  averafl^e 
iiumbe!  ui  pupils  belonging  to  tho  public  schools  Juui*  :i",  lrt»7.  was  nearly  ll,Mi'il.  Eight 
Lew  schiX'l-hr'Uses  wen^  erected  during  the  3'ear.  Th»^  «Vi-l'iir.*enH'nts  ot  the  school  depart- 
ment of  the  public  school  fund  upon  the  assessment  roll  \.i  il;r  la«i  fiscal  year  were  if^W.lCvS  ed 
— >iighily  within  the  receipts,  basing  the  amount  ui'  t^iX'-s  t«r  the  benefit  8':0.lHH>,<XKi,  at 
:he  school  ux  rate  of  35  cents  on  each  ^\{fi\  the  amount  raised  from  this  source  the  present 
yi.-ar  will  be  JfiifO.i.'OO:  apportionment  of  the  State  seluul  luii'I  s«'>i».riM:  poll  taxes.  ^X*.5(K): 
log  tax.  .^l,t*tHi;  rvnt  of  school  property,  ^jW:  eveiiin^'  .-chi-Hils,  >'2W.  Total  revenue  for 
:Le  present  year,  ?;M4,:»Ci(». 

The  whole  number  of  private  educational  instituii«^:is  in  San  Francisco  is  about  70,  with 
an  aggregate  attendance,  including  students  at  the  di:Verii;t  Cii!!etn*s,  of  4.'J.'i(.i.  Of  this num- 
bfir  1"J  are  under  the  control  of  the  Catholic  denominaiio::.  iwA  il»e  regular  aggregate  attend* 
:incc  upon  the  same  is  over  3.4(><>. 

There  are  'Jl  schools  connected  wi:h  the  Protestant  Smj-lay  School  I'nion.  The  average 
attendance  at  thes»-  schools  is  1,^^40  ;  (»iher  Proie>taiii  school*.  •J.-lU.'. ;  Catholic  schools,  :i,r»lH.»; 
Hebrew,  r>i»«J.  Total  who  receive  n»ligious  iustructinns  on  the  Sabbath  day  in  this  ^iiy, 
11.035.  Libraries- -numl»er  of  volumes  lisibbath  Selniol  I'nion,  li».il'-*7  ;  other  Protestant 
?cho«.iis,  l*J.«H.Mj;  Catholic  schools,  r»,<MMJ.  Total  nunibi^r  of  v«'luines  in  Sabbath  schools  in 
this  city.  (Hebrew  not  included.)  37,i>*/7. 

X  K  w"  M  AN  u  FACT  IRES. —Among  the  most  urominent  of  the  branches  of  industry  put  in 
operation  are  the  Pacific  Woollen  Slills.  locatuJ  at  the  Mission,  niauulaeturing  knit  goods  of 
h!1  descriptions  at  the  rate  of  $5u«»,iK.iU  annually,  and  employing  nearly  4Ui)  persons;  tho 
fJuIiJen  City  Chemical  Works,  with  a  capital  of  .i;>.iK."P,cu»M,  and  manufacturing  a  great 
Vciriety  of  chemicals  and  medicinal  extracts ;  the  San  Francisco  (J lass  Works,  manufacturing 
'•oth  white  and  colored  gla.sswaa*  to  the  extent  of  iil.'»i»,lKii.>  a  year,  and  the  San  Francisco 
Linseed  Oil  and  Paint  Works,  with  capacity  to  supply  tlueniiie  wants  of  the  coast.  These, 
with  minor  euti'rprises  inaugurated  during  the  same  period,  have  ab.*iorbed  more  than  ?i3,0u0,0(X> 
(cipital.  and  will  turn  out  manufactures  to  half  that  amount  anuuallv.  The  most  nromiuent 
-:  r  the  enterprises  yet  uufinished  is  the  Pacific  Rolling  Mills,  whicL  promises  to  be  in  suc- 
ks 
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cessfii]  operation  within  the  next  twelve  montha.  This  establishment  is  much  needed,  both 
to  do  away  with  the  importation  of  a  vast  amount  of  manufactuFod  metals  and  to  stimnlate 
new  branches  of  labor  by  furnishing  supplies  of  homo  materials  which  are  required  to  make 
them  fluccessfnl.  The  largo  capital  of  these  mills,  and  their  contemplated  extensive  scope  of 
manufacture  in  copner  as  well  as  in  iron,  promise  to  do  more  to  develop  the  resources  of  the 
State  in  these  metals  than  all  similar  ontcrprises  now  in  operation  combined. 

General  Manvfacitring  Items. — ^Tho  pecuniary  results  of  all  the  manufactoriDg  inter- 
ests in  this  city  for  the  past  year  arc  favorably  Tpported.  The  sugar  and  petroleum  factories 
are  alone  complained  of  as  being  less  succ^sful  than  in  former  years.  The  Pioneer  and 
Mission  Woollen  l^Iills  manufactured  for  the  year  ending  June,  ISiiG,  goods  to  the  value  of 
St^,7^.  The  3Iission  mills  alone  turned  out,  with  AS&  hands,  80,000  pairs  of  blankets, 
125,000  yards  of  broadcloth  and  cassimere,  500,000  yards  of  flannel  and  cloaking,  besides  a 
quantity  of  shawls ;  the  whole  consuming  2,00(>,(}00  of  wool.  The  Pacific  Woollen  Mills 
will  make  up  into  knit  woollen  goods  this  year  500,000  pounds  of  fine  wool.  Mayer  &.  Sous' 
cotton  wadding,  batting,  and  twine  works  can  turn  out  S,000  pounds  of  wadding  and  battiug 
per  day.  The  cotton  they  use  is  imported  chiefly  from  Tahiti  and  Mexican  ports.  The  Pacific 
Cordage  Factory  turned  out  last  year  2,000,000  pounds  of  cordage.  The  rope-walk  is  l,5(Hj 
feet  loDg,  and  the  works  altogether  employ  47  men  constantly.  The  Pioneer  \Voollen  Mills, 
during  last  year,  employed  3r>0  hands,  and  made  ^1,000  pairs  of  blankets,  60,000  yards  of 
broadcloths,  tweeds,  and  cassimeres,  and  375,000  yards  of  flannels,  which  consumed  l,300,CKi0 
pounds  of  choice  wooK  A  very  large  portion  of  the  flannels  manufactured  is  made  up  at 
once  into  shirts,  the  company  employing  60  sewing  machines  in  that  and  other  work  con- 
nected with  their  manufacture.s. 

There  are  three  manufactories  of  acids  and  other  chemicals  in  the  city,  which  supply  the 
assay  offices  and  mint  on  this  coast.  The  Phmnix  Oil  Works  have  a  refining  capacity  of  4(i0 
gallons  per  day.  Mallon  &  Co.*8  glass-cutting  works  manufactured  to  the  amount  of  $6,000 
in  18(i6.  The  Pacific  Saw  Works  turned  out  manufactures  valued  at  over  13,000,000.  Dana's 
neat-foot  oil  works  turned  out  33,9U7  pounds  of  glue  and  5,007  gallons  of  oil.  Cameron, 
Whittier  &  Co.  made  mirrors  to  the  value  of  $18,000.  Zeeh  made  12  pianos  last  year,  of 
an  average  value  of  $450,  using  native  ash,  laurel,  and  other  domestic  woods.  John  Mayor 
made  two  hirgre  organs  of  good  quality.  The  glass  manufactures  of  the  year  aggregated 
$80,000. 

There  are  11  extensive  flour  mills  in  the  city,  which  exported  the  first  eiglit  months  of  this 
year  130,058  barrels  of  flour  via  the  Isthnuis  of  Panama.  Eight  mills  turned  out  last  year 
an  aggregate  of  247,708  barrels,  besides  large  quantities  of  other  meals.  Eight  saw-mills 
turned  out  8,950,000  feet  of  lumber. 

Up  to  the  present  time  the  principal  foundries  and  machine  shops  located  in  this  city  huvc 
turned  out  machinery  for  the  propulsion  of  1,(K>0  ton  vessels,  stationery  engines,  batteries 
of  heavy  guus,  the  most  powerful  quartz-crushing  machinery,  saw  and  fkmr  mills,  and  for  a 
multiplicity  of  business  not  needed  to  mention.  With  the  exception  of  the  raw  materials 
used  for  castings  and  machinery,  the  foundries  of  the  State  have  rendered  its  people  inde- 
pendent of  other  countries  and  given  profitable  employment,  directly  and  indirectly,  to  several 
thousands  of  persons.  At  the  present  time  there  are  14  large  foundries  and  machine  shops, 
some  of  which  have  no  superiors  anywhere  in  excellence  of  work  and  adaptation  of  materials 
to  meet  the  wants  of  the  people.  During  the  year  1866  these  foundries,  with  some  few 
smaller  ones,  employed  1,018  men,  using  (),921  tons  pig  iron,  1,448  tons  bar  and  rod  iron, 
1,027  tons  sheet  and  boiler  iron,  and  110  tuns  rivets.  Several  of  these  establishments  have 
extensive  boiler  shops  connected  with  them. 


nployed  in  theec  refineries.    Twenty  thitusand  boxes  of  maccaroui  and  paste 
made  by  one  firm  last  year.    Another  house  made  3,000  gross  of  yeast  powders.     About 
24,000  brooms  were  mannf»ictured.    Wooden  ware  and  box  manufacturing  is  ext<'nsive  and 

Profitable.    The  new  linseed  oil  works  can  crush  4,000  pounds  seed  per  week.    Two  firms 
ave  made  5,(NH)  billiard  tables  in  this  city  in  16  years.     During  1860  they  employed  12  men 
and  made  70  tables,  worth  $480  each. 

The  products  of  several  other  manufactories  may  thus  be  condensed:  Ten  soap  establish- 
ments, 2,82^,410  pounds;  three  match  factories,  250,000  gross ;  five  tanneries,  2,400  hides, 
615  dozen  calf  and  515  kip  skins;  hose  and  belting,  6,0lK)  feet  hose,  $7,0(.H)  worth  ot  belting, 
and  400  dozen  horse  collars ;  boots  and  shoes,  total  manufactures,  $750,000,  employing  about 
500  men ;  type  foundry  at  the  rate  of  $20,000  per  annum  ;  24  breweries,  of  which  17  turned 
out  76.602  barrels  of  beer ;  furniture  establishments  employ  over  3(K)  men  and  turned  out 
about  $'?00,000  worth  of  furniture ;  800  cigar  makers,  employed  by  WO  finns,  turn  out  nearly 
3,000,000  cigars  a  month ;  the  clothing  manufacturers  employ  700  persons  and  turned  out 
last  year  $1,500,000  worth  of  goods  ;  20  firms  are  engaged  in  making  carriages  and  wagons. 
Trade  Fluctuations. — ^A  general  table  of  the  fluctuations  of  trade  shows  that  the  num- 
ber of  persons  in  business  in  this  city  has  increased  from  5,300  in  1862  to  6,942  in  1867. 
Only  the  leading  branches  of  trade  are  included  in  this  table.  Of  those  in  business  in  \S&i 
only  3,956  are  still  found  in  existing  trade  circles.  The  yearly  changes  among  small  dealers 
will  not  fall  short  of  40  per  cent,  per  annum. 
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MrxiciPAL  Finances.— The  total  assessment  for  1866-*67  is  896,700,397.  Of  this  valna- 
lion  $53,4S5,42I  is  as.'ji^ied  to  real  estate,  am!  $43,214,976  to  personal  property.  The  total 
of  State,  citj,  and  county  taxes  is  $3  10  on  each  6^00.    The  amount  absolutely  collected  on 

■         *  In  18ii5-'66  it  was 

real  estate  a^nst 
27  assessed. 

The  city  expenditures  for  1865-'66  were  81. 437,28 r20,  which  amount  was  divided  as 
follows:  Cuncnt  expenses,  8dl6,9!U  45;  permanent  improvements,  ^0,995  90;  interest, 
825(1,108  3d;  reduction  of  debt,  8l^i055;  old  claims,  ;^19,0U7  47.  The  expenditures  for 
l!=*66-'67  are  thus  stated:  Current  expenses,  8i»39,2^  05;  permanent  improvements, 
8l{^^,</73  75;  interest,  8213,353  00;  reduction  of  debt,  $354,666  &2;  old  claims,  $71,166  66: 
total,  81.766,5^  34.    Increase  this  year,  $329,284  14. 

The  total  revenue  for  1865-'66  was  81,024,408  (K).  That  for  1866-'e7  was  $1,841,753  96, 
ftliowini:^  an  increase  of  8217,345  90.  The  revenue  is  derived  this  year  as  follows:  Taxes, 
8I.4'=^2,476  31 ;  State  and  county  licenses,  893,901  50  ;  municipal  licenses,  831,762  50;  sale 
of  bonds,  8125,965  33;  other  sources,  8107.647  97. 

The  bonded  debt  aj^^gatcs  84,748,667,  bearin*^  interest  at  from  6  to  10  per  cent.  The 
annual  sinking  fund  is  about  8ld8,.')00.  The  bonds  in  aid  of  the  Pacific  railroad  alone 
amount  to  8650,000,  bearing  7  per  cent,  interest.    ■ 

Climate  of  Galifoknia. — ^TLe  following  interesting  mul  instnictivc  obser- 
vations on  the  climate  of  California  are  from  the  j)roof-slieets  of  a  fortlieoming 
work  on  the  Pacific  Coast,  by  Mr.  T.  F.  Cronibe,  soon  to  be  itjsued  by  Mestfre. 
II.  II.  Bancroft  6c  Co.,  of  San  Francisco : 

• 

The  Variety  of  Cllmate. — ^Thero  are  essentially  two  climates  in  California,  the  land 
climate  and  the  sea  climate.  The  latter  derives  its  low  temperature  from  the  ocean,  the  water 
of  which  alonji^  the  coast  stands  at  from  52^  to  45^  all  the  year  round.  The  evenness  of  the 
ocean  temperature  is  owing  to  a  steady  current  from  the  north,  which  is  accompanied  also 
by  winds  in  the  same  direction  during  the  entire  summer  season,  or  rather  from  April  to 
Cictober,  inclusive.  Almost  daily  during  this  period  u  deluge  of  cold,  damp  air,  of  the  same 
Tf  niperaturo  as  the  ocean  over  which  it  has  passed,  is  poured  upon  the  land.  It  is  mostly 
liidon  with  mist,  in  dense  clouds,  which  it  deposits  at  the  foot  hilU  and  on  the  slopes  of  the 
highlands,  or  carries  a  short  distance  into  tlio  interior,  wherever  there  is  a  break  in  the  hind 
wull. 

TIk-  himl  climate  is  as  nearly  as  possible  the  opposite  in  eveiy  respect.  In  summer  anel 
atuuinu  it  is  hot  and  dry.  It  undergoes  various  :ii0ililications  from  the  coii6guratioii  of  the 
riurtiicc  of  the  t>artli.  Even  the  muuutuins,  which  retain  the  snow  till  a  late  period,  present 
li  liiirh  temfK-ratiire  in  tlie  midillcof  th«;  day.  and  tlit*  pivsencn  of  the  snow  on  tlieir  smnniits 
in  Jrine  is  owing  to  the  great  mass  which  has  uccumuUtud  on  them  rather  than  to  cold 
weather. 

A  l.irj^ij  district  of  territory  lios  betwoon  the  jurisdiction  of  the  two  climates,  and  subject  to 
thr;:r  ji  liut  intiiuince.  It  is  composed  chielly  of  valleys  surrounding  tho  bay  of  San  Francisco, 
iii-A  ponelrating  into  tln.^  interior  in  every  direction.  There  is  no  climate  in  the  wurld  more 
«]c!:ghTful  than  these  valleys  enjoy,  and  no  territory  more  productive.  While  the  ocean 
p-i; veins  the  contiguous  land  from  being  scorched  in  summer,  it  also  prevents  it  from  being 
fri>zeii  ill  winter.  Hence  ice  and  snow  arc  not  conunon  in  the  ocean  climate.  Tlie  difference 
in  tcuiporaiuro  is  comparatively  slight  between  winter  and  summer. 

The  cuM  of  winter  in  tho  interior  Ls  not  inten-sc,  even  on  mountain  elevations,  with  tho 
exception  of  the  tier  of  counties  in  the  extreme  north.  Its  degree  dei)ends  nmch,  however, 
«'n  the  altitude  of  the  locality,  Tlu?  severity  of  winter  is  due,  not  to  extreme  cold  in  any  part 
of  C'.'ililbruia,  but  to  violent  and  prolonged  auow-storuis  in  one  section,  and  cold  and  prolonged 
rain.s  in  the  others. 

It  is  intere?»tinjf  to  cast  thf  eye  over  the  map  of  the  State,  and  trace  out  climatic  nioditica' 
tions  us  govorued  hy  topography.  Fir-st,  look  at  the  long  range  of  coast,  the  Kloi)e  of  which,  as 
f;ir  back  a.s  the  first  mountan  wall,  is  under  thccontrol  of  the  ocean,  and  bos  tho  most  uniform 
or  climates.  It  is  a  narrow  strip  of  territory,  the  only  part  of  tho  State  preserved  from  dessiea- 
tion  in  summer  by  daily  sliowers  of  mist,  and  therefore  admirably  adapt«»d  to  d/iiry  purposes. 
Then  sun^ey  the  counties  bordi-ring  on  tlie  great  b/iy,  Sonoma,  Napa,  Solano,  Contra  Costa, 
Alameda,  Santa  Clara,  an«l  .San  Mateo,  borruwing  one-haif  their  climate  from  ilio  ocean,  and 
the  oth<:r  half  from  the  interior;  iuexhaustil)le  in  agriculturul  resources,  and  Ibrining^the 
trranary  of  the  Pacific.  The  Pajaro  and  some  other  valleys  further  south,  to  wliich  the  sea 
winds  gain  access,  belong  to  the  same  feystem,  and  those  also  of  the  Sacramento  and  San 
.Toarpiiu,  although  in  a  lessor  degree,  being  further  removed  from  the  ocean.  Then  regard 
the  mountain  rari'rt,  with  its  countless  little  valleys,  buried  up  with  snow  in  winter,  bursting 
fonh  into  a  paradis**  with  the  spring,  and  convertW  into  furnaces  by  the  summer's  sun,  and 
yet  luxuriant  with  all  kinds  of  delicious  fruits.  In  this  section  are  concentrated  tho  mining 
interests.  Finally,  view  the  southern  section,  embracing  one-fourth  of  the  State,  removed 
iiike  from  both  extremes,  which  operate  iu  tlie  north,  controlled  neither  by  mountain  nor 
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ocoao,  aud  enjoying  the  moat  cenial  temperBtiuD — a  uetioii  of  coimtij  wanting  only  in  tlie 
oertaJDty  of  winter  rains  to  nu£e  it  an  Edon. 

Climatk  of  Sak  FitAKcrsco. — The  record  of  the  ciimde  of  San  Franelico,  u  kept  bj 
Ur.neniyOibbone.eitendingfromthoantainnoflS&OtoJaDaftrT,  lEGB,  ■  period  of  17  yearit, 
■howa  the  coldest  wfathei  daring  tliat  lime  to  have  occaired  in  Jannuy,  1854,  when  tlie 
mercarj  fell  *t  low  aa  2&°.  Tiie  coldest  noonday  for  Iho  same  period  wu  37°.  Periona 
who  do  not  riM)  coilj  may  see  no  ico  in  that  city  for  aererat  joan  in  eneceuion.  When  it 
ii  cold  enough  topreaerTeiceinthoshadeall  dny,  the  eircainatance  is  noted  aa  aphenomeDon. 
It  is  not  uncommon  for  the  entire  winter  to  paaa  awar  witbont  bringing  the 'thermometer  down 
M  low  as  the  point  of  Ireeiing,  In  the  year  1853,  it  fell  at  no  time  lower  than  40°,  or  A^ 
above  the  frcciing  point. 

The  extreme  of  heat  in  the  aame  period  oecDned  on  September  10  and  ]I,ISJ2,when  the 
thermometer  reached  97°  and  98'-'  oa  the  two  days  reapectirelr.  This,  however,  waa  entirely 
exceptional,  and  might  not  again  occar  in  half  a  ceotory.  The  air  was  dry  as  a  siroceo,  and 
had  a  cutioua  effect  on  the  wood-work  of  housea,  cauiino;  a  constant  crackling  noiie,  from 
the  abrinkiog  of  tbo  timber  and  the  plaster  breaking  on  the  wooden  partitiona.  In  a-locality 
EOmewhat  exposed  to  reflated  heat  from  the  bud,  and  where  the  temp«ratim)  waa  ]  IX>=,  a 
thenaometer  with  a  wet  bulb  fell  to  63°,  the  evaporation  teducing  it  'Si°. 

With  the  Gxceptionjust  noted,  the  botteftt  day  in  the  17  yean  was  on  the  6th  of  July,  1867, 
when  the  thermometer  stood  at  93^.     In  October,  1854,  and  in  September,  IBG5,  it  reached 

91Q;  andinjuly,1855,  it  ros.  .    —      ™        -  -  - 

yean  when  the  tcmporatnre  ^t 
summer  months. 

The  absence  of  warm  weather  tn  the  anmmer  months  is  characteristic  of  tho  coast  climate, 
and  strikes  a  stronger  forcibly.  The  most  ordinary  programma  of  this  climate  for  the  year 
is  as  follows,  beginning  wiLb  the  rainy  season :  The  Grst  decided  rains  ate  iii  ffovembcr  or 
December,  when  the  country,  after  having  been  paiehed  with  drought,  pots  on  the  garb  of 
spring.  In  January  the  ratiia  abate,  and  vegetation  advancea  slowly,  with  occawonu  alight 
froats.  February  is  spring  like,  with  but  Tittle  r^n.  Haich  and  April  are  pleasant  and 
•tuwery,  with  an  occasional  hot  day.    In  Hay  the  sea  breeze  begins,  bat  does  not  give  mtich 


ce  to  90°.    Thus,  it  appears  there  were  but  six  days  in  IT 
ks  high  as  90°,  and  only  two  of  these  six  days  were  in  tho 


and  keeps  down  the  temperature.  It  coDtinnes  thioogh  July  and  August,  fKcasloully 
holding  up  for  a  day  or  two,  and  permitting  the  ann  to  beat  the  air  to  toe  aweating  point. 
In  September  the  aoa  wind  moderates,  and  there  is  a  alight  taste  of  rommer,  which  is  pro- 
longed into  tho  next  month.  The  pleasant  weather  often  lingers  in  the  lap  of  winter,  and  is 
interrupted  only  by  the  rains  of  November  or  December. 
By  running  the  eye  over  the  tbllowing  table,  a  genentl  idea  can  bo  gained  of  the  count 

""      ■  '"  '"       "      Tho  first  column  represents  the  average  temperstare ol' 
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Observe  in  the  table  the  regular  increase  from  January  to  September,  imd  the  rapid  decrease 
froni  October  to  December^  uine  months  of  increase  and  two  of  dccroase.  Kolice,  also,  the 
nuiform  increase  of  the  night  tempeiutnre  as  represcutad  in  the  first  column,  and  the  irregu- 
larity in  tho  noonday  increase,  the  sea-brceio  arresting  it  in  May,  and  the  sun  giviag  it  an 
npnard  impulse  in  June,  before  Ibe  sea  wind  has  g^ned  uodiaputed  contro). 

Mkan  Ansual  Teukkbaiiire. — The  mean  annual  temperatureat  Sun  Frsnciaco  is  56.6, 
wbicb  may  be  set  down  as  Ibo  mean  of  the  coast  and  bay  climate.  As  wo  TEOcdo  from  the 
ocean,  the  days  are  warmer  and  the  nights  colder,  the  sun.  beine  the  great  disturber  of 
twnperaturc,  and  the  ocean  Ibe  ereat  equalizer.  But  the  iucreoao  of  the  day  corresponds  so 
nearly  with  the  diminution  of  the  high  temperature,  that  the  mean  varies  but  little  within 
the  range  of  tho  sea  broeze. 

Wasnington  and  Bichmond,  nearly  in  tho  same  latitude  as  San  Francisco,  have  a,  mean 
of  51 01 54i,  two  degrees  coldei  than  the  latter.    This  appears,  at  first  si^t,  lo  be  a  smalt 
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AfewM;  liwtlliTilotiiHi^fa Bridget  jyi<Bfleeliii|lit>tH fa  »a^ 
tfat  j>w    eart  di^of  ite  yev  In  8ia  RMdieQ^  mn  Jiumfli7t6  Deoenilwr,  IniTiiisaa 
■fwig><tftiiodBti<65hMigtiMatM<oiwap^  flw ABiaBe bqidft.    0mm 

<<wriB««ww«wto>w|waeatotiic0»tetM6art^happi«Btt»t  ttt  wtoto  anwatdiBr, 

lallwAtiMiifaKtwitoiiiiiaMiiwttI  tempwitngs dladnlihw te  fotof  Borthwvd  about 
0B»  digiw  Ibr  •?»  di^giM  «f  iMtUade.  fwktliegfiiNnlTnlBiii  iU  eUnialet.  Batfhe 
1>  atf  CMtfwnfapPMWiti  II  eatttaordhmy  ancwMJly  ia  llifa  TPaqyet  AknitliweoMti 
'  rfttaOohunblarivgrtolioatiwy,  atwigaof  nine  wgweatif  laati»ae,tffe 
»  variet  bal  Uttfo—not  mcfa  than  three  or  Ibw  d^iaei  at  aioet;  and  eraa 
d«M  BQi  «0R«apoiid  eiaeUywltli  the  diflbnoee  of  ktltoda.  <>n  the  ote 
Inad.  the  iatwier  eUaato  Taviei  indeftaUely,  erery  Tallqr  havioff  a  dtanate  of  Its  own.  Tm 
aaaawnt  howarar,  aia  foaerany  hotter  In  the  nordi.  one  nilm  atart  ftomLoe  UMhi, 
Mar  «ka  aoa«h  Una  oT  the  State,  In  rammer,  and  timval  nortfawaid,  Inlaiid,  500  or  OOOibllea, 
mad  ind  H  grotrlaf  hottir  mniej  day  i  and  he  might  go  In  a  iontbMrteilj  eonne  leaa  than 
hair  that  dirtmiee,  and  anlTlngat  Fort  Tuma,  on  the  Colorado,  ha  would  find  onaof  the 
hotttat  phMoa  fai  tha  woild. 

1dm  flnrtnaHoai  of  teuipeiaUiie,  Ineldeat  to  the  climata  of  it^  Atbmtic  Statee.  aia 
la  CSaUfiBinla.  Wehafanitaeof  thoeeaagtjoothreakafromthenorthrifeit,  wmeh 
HBBV  to  wlntor  In  a  Anr  hovre.  The  eea  hreeae  to  ddlHng  enough,  aipeeiaUy 
whan  it  eomeein  aaddenlj  to  reaiiert  itt  ewaj.  after  oneof  the  oocaaUmal  wann  daya  of  ram- 
inefa   But  the  aea  hneae  can  nefw  brbw  tiie  thennoneter  down  below  8V* 

■uamMr  nMothe  there  la  ■caveely  anj  fiiU  of  touiyefatma  through  the  ni|^  lirihe 
Bala.  Tha  early  morning  la  aoammea  clear,  •omeUmee  obu4y,  but  ahrajs  calm. 
wteAfaMMrafagtoaummerlauiieommonatSanFrBnciaeo.  A  ftw  houra  after  aimilie  tha 
Miii  mak  away  and  Taaidi,  and  the  ann  ahfaieB  ibrih  thaeMOj  and  dellght|bl]|y;  not  a 
bmathofalritMng.  Towaidi  noon,  or  a  Utile  after,  the  eeabreeaeeets  tOt  and  tliewaadNr 
ii  ceaqMrily  ehaam.  From  66P  degieea  the  mereniy  drofMi  to  69^  or  64^  hmg  befeia  ran- 
8al»  aaSl  aft  ttat  poGit  it  lamaina  almoit  motkmleM  till  the  next  momlog.  Thfi  la  th«  ovdar 
of  thinga  In  three  daja  oat  of  four  In  Jmie^  July,  and  Angnat. 
In  tie  rllwata  of  tha  oeaet  the  irigfati  are  nerer  nueonubrtahjy  wann,    The  attrame  heat 


at  10  au  m.  at  San  Franeieeo^  lor  ITjreaia,  wae  750.    The  thenuometar  reached  thlif  point  on 
iSftrant ■         " ^  "     —  .  rT-=_ 


nighti;  on  two  nights  It  reached  750,  on  four  nighta  730,  on  two  nlghfei  TSO, 
and  on  fva  a%hti  7(P— makiDg  only  J6  erenlnga  In  17  yean  when  It  waa  warm  enoi^  at 
bed-tfme  to  dt  out  of  dooia  wl£  thin  clothing.  The  warmeet  morning  In  17  yean  waa  09^. 
Tbeee  frets  have  special  interest  in  relation  to  sleep. 

Though  the  nights  in  the  interior  are  not  so  uniformly  cool,  yet  there  are  few  localities, 
even  in  the  ralleys,  where  they  are  too  warm  for  sloeping,  oven  though  the  dvir  temperatoie 
may  have  reached  lOOO.  This  is  a  remarkable  feature  of  the  climate  of  the  Padfic  States, 
and  it  has  an  impoftant  bearing  on  the  health,  vigor,  and  character  of  the  population. 

In  the  southeastern  comer  of  the  State  is  a  section  having  a  climate  of  its  own.  It  is 
known  as  the  Cdorado  desert,  and  is  comparatively  barrren  of  veffetatlon,  owing  to  the 
small  quantity  of  rain  which  foils  there.  The  mean  temperature  of  Fort  Tuma,  though  not 
exactly  in  the  desert,  is,  in  the  month  of  July,  upwards  of  iOQO  at  noon,  and  90^  at  9  p.  bl 
In  contrast  with  this,  is  the  winter  climate  of  Yreka,  near  the  extreme  northwest  comer  of 
the  State,  and  representing  a  small  alpine  section  bordering  on  Oregon.  During  the  stormy 
weather  of  January,  186^  when  the  thermometer  at  Maiysville  and  other  localities  in  tlie 
north  were  telegraphed  as  rannog  from  259  to  35^,  at  8  a.  m.,  the  despatches  from  Yreka 
placed  it  below  zero  day  after  day,  and  sometimes  10^  or  12^  below. 

We  will  conclude  the  subject  of  temperature  with  a  table,' representing  the  mean  of  the 
several  seasons  at  a  number  of  prominent  points  in  Califomia,  and  also  further  northward. 
The  first  coltuui  gives  the  temperature  of  the  spring  months,  March,  April,  and  Hay;  and 
so  on,  the  other  seasons  are  arranged.    The  last  column  is  the  mean  annual  temperature. 
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73.5 

Hsmboldl  Bay* 

51.5 

PMt  Orfofd... 

83L5 

Ttalltttf.  OriMnnn  ..•..•.......■■«••-•••-•■«•-••>••••••• 

sao 

Afiorfo 

flLO 

».o 

Vnvt  fttef1atf»nntti    W^.  T.       

*  Tbe  flgares  iw  theie  loMllttM  are  pcobsUj  too  low. 
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There  is  this  difference  between  the  summer  in  the  interior  of  California  and  the  Atlantic 
States,  that  in  tlio  former  it  is  unbroken  by  the  showers  and  storms  which  in  other  rcg:ions 
temper  the  heat  and  ^vo  variety  to  the  climate.  From  the  bennniug  of  June  until  Novem- 
ber the  sky  is  mostly  unclouded,  and  the  sun  shines  out  brighuy  the  whole  day. 

The  Annu.^i«  Ratns. — In  the  entire  absence  of  rain  during  one  portion  of  the  year,  and 
its  restriction  to  another  portion,  California  has  but  one  climate.  There  is  this  diflfercncL\ 
however,  between  one  part  and  another,  that  the  rain  commences  sooner  and  continues  latf  r 
in  the  north,  and  that  ooth  the  quantity  of  the  rain  and  the  duration  of  the  rainy  season 
diminish  on  approaching  the  sonthem  part  of  the  State,  or  rather  on  receding  from  the  moun- 
tainous section.  The  rain  year  of  California  does  not  conform  to  the  calendar  year,  but 
extimds  from  summer  to  summer,  embracing  the  latter  part  of  one  year  and  the  former  part 
of  the  vear  ensuing.  The  natural  division  is  in  July  or  August — say  the  first  of  August. 
The  calendar  year  fails  to  represent  properly  either  a  dry  winter  or  a  rainy  one.  Thus,  tlii' 
smallest  quantity  of  rain  in  any  one  of  the  17  calendar  years  was  10.50  inches,  in  18G5,  while 
the  climatic  year  1850-'51  had  but  7.12  inches,  and  1863-'(>4,  8.49.  On  the  other  hand,  the 
calendar  year  1865  had  but  10.50  inches,  or  half  the  average  supply,  from  which  it  would  be 
inferred  that  one,  at  least,  of  the  two  seasons  in  which  it  enters  was  dry :  whereas,  by  refer- 
ence to  the  table,  it  appears  that  both  of  theso  seasons  had  the  full  supply,  being  a  fraction 
over  21  inches.  It  so  transpired  that  the  rain  of  one  season  was  mainly  in  the  latter  part  of 
1864,  and  that  of  the  latter  season  in  the  early  part  of  J  866,  leaving  the  intervening  calendar 
year  deficient. 

In  seasons  of  scanty  rains  the  deficiency  is  not  cx)nfined  to  certain  districts,  as  in  the 
Atlantic  States,  but  it  is  general.  Tho  annual  supply,  however,  varies  greatly  in  ditferent 
sections.  Taking  the  gauge  at  San  Francisco  as  a  basis,  very  nearly  the  same  quantity  falls 
in  the  valleys  surrounding  the  bay,  and  also  in  the  Sacramento  valley  as  far  north  as  the 
capital.  Speaking  more  precisely,  the  quantity  in  Sonoma  and  Napa  counties  is  greater,  and 
in  Santa  Clara,  south  of  the  bay,  rather  less,  than  at  San  Francisco.  Proceeding  southward, 
it  diminishes  rapidly,  the  nun-fall  at  Los  Angeles  and  San  Diego  being  only  one-half  that  of 
tho  bay.  In  the  north  and  northeast,  among  the  Sierras,  it  is  generally  much  greater,  being 
throe  or  four  times  as  much  in  some  localities. 

In  San  Francisco  [accordiog  to  a  table  which  we  cannot  conveniently  reproduce]  the  raiiis 
of  each  month,  during  a  pericd  of  17  years,  averaged  as  follows,  in  inches  and  fractions  of 
inches:  January,  4.51;  ITebniary,  3.U8;  March,  2.76;  April,  1.74;  May,  .82;  June,  .05; 
July,  .03 ;  August,  .01 ;  September,  .()9 ;  October,  .57 ;  November,  2.74 ;  December,  5.37. 

The  greatest  quantity  of  rain  for  any  one  month,  as  the  table  shows,  was  18.14  inches,  in 
January,  lii6ii — a  winter  memorable  on  account  of  dcstnictivo  floods  on  tho  Pacific  slope. 
Tho  greatest  quantity  in  any  one  month  in  easstcrn  Pennsylvania,  during^  a  period  of  'SO  yonT>, 
was  13  inches;  and  this  was  in  one  of  tho  summer  mouths.  So  much  as  this  uover  falls  in 
a  winter  month  in  the  Atlantic  States.  For  one  st^ason  of  excessive  drought  there  have  been 
two  of  excessive  rain.  No  two  seasons  in  succession  have  given  as  mucli  rain  as  1866-'o7 
and  l«67-'68. 

The  rains  of  each  season  are  exhibited  in  the  following  table,  in  juxtaposition  with  the 
rains  of  each  year : 


Sr.a»on,  Rain. 

1%50-T)1 11.  lil 

leSl-'M 18.  IH) 

Je32-'r)3 3:146 

1853-'.>4 20.  PO 

ie51-'35 24.10 

lH."SS-'r»6 21.13 

IMB-'.")? t.lIJ.lH) 

18,57-58 1H.05 

1856-'5U 1P.7<) 

1850-'(W 17.10 


Yenr.  Itnin. 

It*.')! 15.12 

1>»''2 25.1k) 

lifo3 10  o;i 

I  j»54 22. 12 

i8r»r> 27.  Kji 

ltV>6 '>?.i>l 

1W7 20.ro 

l!^.-<l lH.lvi 

lew iri.(i.T 

i?oo iri.  i:, 


18r.0-'«l 14.54  !  l!^1 1^.43 

1861-62 3R.ni  i  li<C2 31. iv"* 

1862-'63 15.19  i  H»63 Hi.  63 

1863-64 e.4«»     IrtU 13.  ir, 

1864-6.% 21.  :W     lt»65 10?:) 

186,'>-'f>6 21.1l»  !  Ii?'i6 35  '»^ 

1866-'67 32.2'2     1867 TiJ.ni 


Blean 20.79 


Mean 2 1 .  ♦Ji 


It  appears  that  December  is  the  month  of  greatest  rain.  The  rainy  toudencj-  reaches  its 
climax  about  Christmas,  and  then  diminishes  gradually  until  the  terminntiou  of  the  season 
of  rain,  towards  tho  latter  end  of  Miiy.  June,  July,  Aujrust,  and  SeptenilKT  are  dry,  with 
exceptions  so  light  as  scarcely  to  deserve  notice,  only  2.50  inches  having  fallen  in  tb-st^  four 
months  collectively  in  17  years. 

In  almost  every  winter  there  are  two  rainy  j>eriod.s,  with  a  drier  period  interpo.«?ed,  showing 
an  analogy  to  the  earlier  and  later  ruins  of  Palestine  and  other  oriental  conntrics.  Thf  mumh 
of  February  is  the  most  frequent  representative  of  the  dry  period;  but  the  sprinjj  r«ins, 
which  sometimes  commence  in  this  month,  and  other  heavy  rains  which  occi'vsioually  fall, 
swell  the  aggregate  so  as  to  prevent  the  exhibition  of  a  deficiency  in  the  table. 


..■•T-3 


,  V" 


<1l)        .^ 


I 


illMlGiMHllilitiiite«ktBte«BliuoMaMie»of^^    In rtiro thm  Mf fht irintar 


It  interqwneZ^  If  the  wlnler  be  aoi  eztmordiaaiTt  II  Is 
ttAe  ami  iteMafcMMniB  the  year.    In  the  iirienrale  of  nin  It  Is 


^j— j/SiyyMi.'  Ufa  spring  wttwr  than  winUff.   The  msrslwts  as -somas  Ae 
velft   A^^hiiiiHns  aatafe.vwn  hnrjpiaen  udftm  alsMSI  torangihoiii 


the  entfn  Stite, 
and  Mwah  it  is  set  wttfc  fail.  Jewels,    The  Uossom  inenase  la  wialy 
wtt  April,  whaa'fh^  asB  so  abnadaat  ia  aanrplafles  as  te  shew  asHBetlj 
Mjdsv  aaipeliaff  ea  hiDs  iva  ndae  distaaL 

ftsss Ja  gwat  IwMalaiily  la  flis  time  mi  the  cenmiei wswieiit  of  theialay  seaaon  Itaefer 
aelBlabefbiaKoireaHbeivaadaeBietinissnoitmihekMsrpaTtofDeeaaiber.  Intheaafthsm 
aasiisn  the mlas  inaiBnafii  eartlsr  thaa at  fca  Raadseo,  and  la  the  eoathata  seeHoa later. 
ThaapriiBif  Miae»  wUcharaof  lainenselBpofftaaeetoegiiflnltuiebnia^friL  Maiehiseae 
eftkesBiest  months  in  UdssBspeet  '  April oAib  gives  a  aqrionssapnlj.  Thawrtsaieawuka 
bin  Isadiaqy  to  rain  abont  the  gOth  of  May,  aaaa  conmlete  eesiatfon  soon  afterwaids.  It 
is  a  atddna  tertaia  of  the  dlmale,  that  when  tiie  wBolUr  pots  on  Its  n^ 
yfcta  eendinie  ererr  day  ibr  ooe  of  two  weeks,  and  then  en  Intmal  may  easae  widioat  a 
ova  Ibr  eerenU  wedok 

The  rains  of  Cellfonda  an  tropleal  in  one  respect,  being  ahoweiy,  and  not  often  legnlarfy 
cealfaaoas  ibr  ma^y  bonis.  Theaioaotoivofanca8teriystonn,sQ4iastiieAtliHitieeifanate 
flu  alsiies,  is  almost  nnknownliera.  The  snnbteala  forth  flpequenlly  fat  the  arfdst  of  a  shower, 
aaftdba^  the  sky  is  almost  elear.  Piesently,  when  it  is  hMst  ezpeeled,  the  rain  k  heavd 
aa^baTBsr  wUh  the  snddenness  of  a  sboweiwbatlu 

Tbealghtismonifiimiabletonintfaanthedey.  No  matter  liow  dense  the  doods,  liow 
ftirflminnd,howieeolatethe  beromeCer  )n  its  promise  of  folHng  weatiier,  die  son  rattly 
flds  to  hnak  v^  tlw  anaagement  befofe  noon,  aad  to  tumble  the  cffinda  Into  oonfined  masses 
or  fflsripats  them  altoipether.    But  before  night,  or  dnring  the  nlgfa^  Hie  ehmds  nsoaa  tlidr 

The  pferailing  direetioa  of  tlw  dond-eonent  Is  fiom  south  to  west,  and  the  elood'si^riy- 
but  Hhm  rain  Is  mosQy  of  the  eomtdo-stratns  or  nimbns  fonn,  aad  quite  low  Ja  the  n^, 
'^^at  Is  singular,  tlie  rain  begins  most  freqnenthr  to  the  northweid,elthoughtlMdoBdooBMS 
fnm  the  eonth.  The  horiaon  in  the  south  msj  be  entirely  dear  under  these  drenmstances, 
the  cloud  forming  in  riew,  and  growing  denser  and  denser  in  Its  northward  truTd,  until  it 
precipitates  the  imin. 

The  following  table  exhibits  the  mean  quanti^  of  rain  falling  at  different  stationB,  and  the 
number  of  yean  on  which  the  mean  is  computed.  The  stations  are  anranffed  in  the  order  of 
their  latitude,  beginhiug  with  Fort  Tnma  and  San  Diego,  which  are  about  on  the  same 
parallel:- 

LoeaUHeM,                                                        Term,  Mean, 

Fort  Tnma Four  yean.  3.$M 

8an  Diego Three yeare.  10.43: 

Monterey Four  yean.  12.20 

Stockton Four  yesrs,  15.10 

SanFrancisco SoTeuteen years.  20.79 

Benicia Eight  yean.  22.86 

Saeramento Twelveyears.  18.23 

Hacerville Idei-'Ol  86.00 

PlacerviUe 18e2-*63.  26.00 

South  Yuba 1861-*a2.  109.00 

South  Yuba 1866-'67.  81.66 

Red  Dog,  NeTada  coun^ Three  years.  64.00 

Fort  Jones Three  years.  16.77 

Hoopa  Talley,  Kkmath  county 1861-m  120.15 

Port  Qrford Fouryean.  7K63 

Astoria,  Oregon One  and  a  half  year.    86.:i5 

Bailee,  Oregon Twoyeaxs.  14.'J2 

Fort Steilacoom,  Washington  Territory Fireyeare.  61.75 

A  compirison  with  the  Atlantic  slope  presents  a  strilung  contrast.  The  smallest  amoant 
of  rein  that  falls  in  one  year,  in  any  locality  on  the  eastern  side,  say  20  inches,  is  at  least 
equal  to  the  average  annual  supply  in  the  great  grain^growing  valleys  of  Califomia ;  while, 
on  the  other  hand,  no  locality  on  the  eastern  side,  until  you  reach  the  tropical  latitude  of 
Florida,  approaches  the  maximum  of  the  Pacific  slope.  Thus  California,  with  a  range  of  10 
degrees  of  latitude,  has  a  minimum  of  2^  inches  at  Fort  Yuma,  with  a  maximum  exceeding 
100 inches  on  the  Sierras;  while  the  Atlsntic  slope,  with  upwards  of  20  degrees  of  latitude, 
and  an  expanse  of  territory  Viistly  greater,  with  mountainous  elevations  of  considerable 
height,  presents  a  ninimum  of  20  indies  with  the  same  maximum  as  California. 
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To  make  the  contrast  more  striking  it  maj  be  added  that  the  annnal  ninply  of  rain  has  a 
greater  range  in  Califomia,  in  a  distance  of  60  miles  from  Sacnuoento  Citj,  than  on  the 
Atlantic  slope,  from  Maine  to  Florida.  Two  or  three  times  as  much  rain  maj  fall  in  a  single 
night  in  the  mountuns  of  California  as  in  the  entire  year  in  the  southeastern  comer  of  Uie 
State. 

The  euormons  quantity  of  129  inches,  at  Hoopa  Talley,  is  stated  on  the  aathoritj  of  Dr. 
Eirkpatrick,  of  the  United  States  arm  j.  In  gMieral,  snc^  extreme  resnlts  are  to  be  accepted 
with  caution.  The  gauge  ma^  not  haTe  been  fiiirlT  exposed,  or  it  may  haTo  been  wrongly 
graduated.  But  Dr.  Kirkpatnck  gives,  in  detail,  the  supply  for  each  of  three  months,  which 
seems  to  confirm  his  report:  November,  44.10  inches;  I>eeember,  23.79  hi^es;  Januarv, 
30.95  inches.  An  observer  on  the  South  Yuba,  Nevada  county,  reports  41.96  inches  as  fall- 
ing there  in  the  month  of  December,  1667.  Instead  of  bdng  surprised  at  the  floods  in  the 
SMramento  valley,  we  may  wonder  what  becomes  of  so  mudi  water. 

It  is  worthy  of  note  that  Hoopa  valley  is  but  about  40  miles  west  of  Fort  Jones,  where 
the  annual  supply  is  set  down  as  16.77  inches.  Both  places  are  on  the  northern  border  of 
the  State,  among  the  Coast  mountains,  and  remote  from  the  ocean. 

In  reference  to  the  climate  of  California  and  its  effect  upon  ^seases  of  the  lungs, 
Lorin  Blodget  says : 

In  California  the  proportion  of  cases  of  this  class  has  been  given  imperfectly  for  two  prints, 
on  the  authority  of  Dr.  Hatch.  Three  yeare  at  Sacramento,  which  would  represent  the 
average  of  Up^  California  quite  correcu^,  give  113  deaths  in  a  total  of  1,251,  or  90.03  per 
1,000,  but  of  tnis  ho  remarks :  "  Certain  it  is,  however,  that  few  of  the  cases  of  consumptive 
diseases  hitherto  met  with  in  the  valley  have  originated  here.  In  most  if  not  all  the  instances 
the  disease  has  been  implanted  before  reaching  the  country,  and  the  most  that  can  be  said  is, 
that  it  has  not  been  benefited  by  the  change.  Of  admissions  to  the  dty  hospital,  San  Fran- 
cisco, for  nearlv  two  years,  August  7,  1851,  to  July  1, 1853,  there  were  64  in  a  total  of  1,870 
belonging  to  the  respiratory  class.  Of  these  but  11  were 'of  consumption— 45  per  1,000  of 
all,  and  5. 8  1,000  of  consumption.  It  is  believed  that  the  cases  of  all  diseases  of  this  class 
originating  in  California  will  not  reach  four  per  cent,  on  the  number  of  deaths,  and  will  thus 
stand  at  less  than  one-tibird  of  the  number  of  the  eastern  States.  (Climatology  of  the  United 
States,  p.  475.) 


PRINCIPAL  ROUTES  THROUGH  CALIFORNIA. 
Tables  of  distanceSyJareSt  and  freights,^ 

STEAM  NAVIGATION— INLAND  SERVICE. 

■ 

San  Francisco  to  SacramentOy  125  miles, — Steamer  Chrysopolis,  1,300  tons,  and  steamer 
Tosemite,  1,100  tons,  daily,  at  4  p.  m. ;  returning,  leave  Sacramento  at  2  p.  m.  Through 
fare,  $4  and  85 ;  to  Benicla,  $2 ;  to  Rio  Vista,  $3.    llirough  freight,  $3  per  ton. 

San  Francisco  to  Stockton^  127  miles. — Steamer  Julia,  6(K)  tons,  and  steamer  Cornelia,  600 
tons,  daily,  at  4  p.  m. ;  retumiug,  leave  Stockton  at  4  p.  m.  Fare,  $4  and  $5.  Freight, 
$2  50  and  $3  per  ton. 

Sacramento  to  Marysville,  At)  miles. — Steamers  Flora  and  Governor  Dana,  daily,  at  7  a.m.; 
returning,  leave  Marysville  at  7  a.  m.    Fare,  $4.    Freight,  $5  per  ton. 

Sacramento  to  Red  Bluffs  105  miles. — Steamers  Gem  and  Lark,  every  Saturday  morning. 
Fare,  $10.    Freight,  617  per  ton. 

San  Francisco  to  Napa^  47  miles,  via  Valltjo  and  Mare  Island. — Steamer  Amelia,  summer, 
daily,  at  9  a.  m. ;  winter,  Tuesday,  Thursday,  and  Saturday,  at  10  a.  m.  Fare  to  Napa,  $3; 
to  vallejo  and  Mare  Island,  $2.    Freight,  $2  50  per  ton ;  grain  from  Vallejo,  $1  per  ton. 

San  Francisco  to  Suisun,  40  miles,  via  Benicia, — Steamer  Paul  Pry,  Tuesday,  Thursday, 
and  Saturday.    Fare,  $3 ;  to  Benicia,  $2. 

*  Compiled  from  Holdredge*s  **  Guide-book  of  the  Pacific,"  and  other  authorities. 
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Taiks  ij  disiamces,  fwres,  ^md /reighi9^'-Coa6nntd. 


CEarntAL  pacific  railroai>. 


Stetions. 


Antelope  — 
Janedoo . . . . 

Boeklin 

Pino 

Newcutle... 

Aobnm . 

Clipper  Gftp 


uiipiwr 
CMHmz. 


Cisco 


cti 


c 


a 
S 


i5 

04 


to 
1 
1 

2 
2 
3 
3 
4 
5 


70 
50 
80 
20 
50 
10 
60 
30 
50 


$1  05 
2  25 

2  70 

3  30 

3  75 

4  65 
540 
6  45 
8  25 


1 


SAX  FRAHCISCO  AHD  SAH  JOSfi  RAILROAD. 


Stations. 


San  Frandaco  . 

MissioQ  . .. 

Brannan*8 

Bemal 

SanMlffoel.... 
School  House.. 
12.Mile  Fann. . 

San  Bruno 

17-Mne  Honse  . 

San  Mateo 

Belmont 

Redwood  Citj  . 

MenloPark 

Majfield 

Moontain  View. 
Lawrence's.  ... 

Santa  Clara 

San  Jo86 


si 


|0  40 
45 
50 
65 
75 


1  06 
1  15 
1  25 
I  25 


5g 

21 


1 

1 
1 
1 

2 
2 
2 
2 


20 
25 
35 
50 
60 
70 
75 
90 
00 
25 
50 
70 
80 
10 
25 
40 
50 


8A(*RAMENTO  TO  STOCKTON. 


Stations. 


Bockner's  ., 
Hicksville . . 

Libert  J 

Woodbrid^ 
Stockton  ... 


Distance. 

Fare. 

14 

$2  00 

2-2 

3  00 

29 

3  50 

35 

4  00 

50 

1 

5  00 

Freiprht. 


Steamers  nm  at  irregular  intervals  between  Sacramento  and  Stockton,  carrying  freigbt 
only. 

SACRAMENTO  TO  NAPA. 


Stations. 

Distance. 

Faro. 

Freight. 

Solano  House. 

17 
25 
35 
47 
51 
61 
C5 

"ik'bo 
""'i'oo' 

Through  freight,  5 
pound. 

cents  per 

Sil vevrille ...... .................... 

Vacaville  ............  .............. 

Suisun  ...... ....................... 

Rockville ........................... 

Soscol .............................. 

Napa...... 

Connect  at  Suisun  with  stages  for  Benicia,  and  at  Napa  with  Healdsburg  with  stages,  and 
line  for  St.  Helena  and  Calistoga. 
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TMes  qf  distanees^  fares,  and  yretpMv— Oontinned. 

SACRAMENTO  TO  KNIGHT'S  LANDING. 


Stations. 


Woodland 

Cnchcville 

Kmght'B  Landing 


Distance. 


20 
25 
d5 


Fare. 


fix  50 
200 
3  00 


Freight. 


Throngh  by  team,  25  cents  per 
cwt. 


The  Backeye  and  Cache  Creek  mail  branches  off  at  Woodland. 


STOCKTON  TO  CAMPO  SECO. 


Stations. 


Waterloo.... 
Locust  Shade 
Lockeford  ... 

Poland's 

Camanche... 
Poverty  Bar  . 
Campo  Seco  . 


Distance. 


8 
]4 
18 
20 
28 
30 
38 


Faze. 


$1  00 

1  50 

2  00 

2  00 

3  00 

3  00 

4  00 


Freight 


Throngh  freight,  4  cents  per 
pound. 


Connect  at  Campo  Seco  with  stages  for  lone  City,  via  Winter's  Bar,  Lancha  Plana,  and 
Buena  Vista.    Distance,  fifteen  miles ;  fare,  |2. 


STOCKTON  TO  COPPEROPOLIS. 


Stations. 


Twelve-Mile  House. 

Farmington 

Rock  Creek 

Shafer's 

Telegraph  City 

Copperopolis 


Distance. 

Fare. 

12 

$2  00 

16 

2  50 

21 

3  00 

28 

4  00 

29 

4  00 

36 

5  00 

Freight. 


Stage,  4  cts.  per  pound ;  team, 
i  cent  to  Telegraph  City; 
stage,  4  cents  per  pound ; 
team,  f  cent  to  Stockton. 


STOCKTON  TO  SAM  ANDREAS. 


Stations. 


Fifteen-Mile  House 

Gk>rham 

Spring  Valley 

San  Andreas 


Distance. 


15 


37 
45 


Fare. 


$2  00 


3  50 
5  00 


Freight 


Through  by  express,  10  cents 
per  pouna ;  team,  1  cent  per 
pound. 


Connect  with  stage  at  Mokelumne  Hill. 


^VU&^BA  ^^P  ^^S^^^^^^MA      ^^MMi#     ^^mJ    ^L^^^^^^^M—tf^LkBA^M^iMtfl 


• 

w— . 

Fbn. 

Hmkg^ 

1 

On^^itelfortlMniiBlliMid 

» 
48 
86 

60 
6i 
74 

•100 
10  00 

BjftM 

Clinmv  ]filb.i....«....«r*«^ir«.«T*.^T- 

• 

atimwbwij  Yilky -^ 

EMigyjng ^ ,_.. 

L^$M» - ^-  „-,•*- 

at  Lft  V)orto  wiih  stagw  isr  CHlMOlivllto. 


CItoMr  IGIb  if  ritaaled  near  Um  eastam  adge  of  Bntto  covi^t.  wttUn 


nile  «  tba  TbIm  eomi^  Hii%  and  in  ona  of  tha  bail  anmr-fiaa 
firoBDi  wUek  laifB  qoanfitiaa  of  ekar  boidMr  aia  nada  for  tt^ 

MAftTSflUS  TO  VOftBMfOWV, 


aoaoBailMrof 
o/ihafl 


fifitiffnt 


Fiua. 


IiW^llt* 


SevfaDa ~ 

BaDfor 

ICniai'a  Bandi 
BrowiifTille.... 
Fc 


18 


37 


}160 
850 
300 
400 
500 


Coimect  at  Forbestown  with  stages  for  La  Porte. 


MAKTSYILLE  TO  POWMIgVILLE. 


Stations. 


Brown's  VaQey  •••••. . .. 

Foetei'sBar 

CamptonTille 

Gooajear*s  Bar 

Downierille 


Distance. 


IS 
36 
41 
57 


Fare. 


$1  00 


500 

900 

10  00 


Frdght 


Kzpress,  8  onts  per  pound. 

6  cents  per  poond. 

9  cents  per  pOond. 

10  cents  per  poon^ 


HARTBTILLB  TO  HORTH  8AH  JUAH. 


Stations. 


Empire  Banch.. 
French  Coral.... 

Birehville 

Sweetland 

North  San  Jnan 


Distance. 


16 
30 
38 
34 
37 


Ftoe. 


18  00 
300 
350 
4  00 
500 


IVelghl. 


By  ezprees,  in  snmmer,  |  to  f 
cent  per  poond;  in  winter, 
\\a\\  cents,per  poond. 


Freight  from  Lincoln,  35  miles  distant,  to  North  San  Jnan,  in  sommer,  f  to  1  cent  per 
pound ;  in  winter,  l^  to  8  cents  per  pound. 
Connect  at  North  San  Jnan  with  North  Bloomfidd,  Forest  City,  and  Nevada  stagea. 
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TaNes  <f  distcmeesy  JwreSj  <md  >S^to---Continaed. 


OAKLAND  TO  SOMBRTILLB. 


Stations. 


Lafayette 

'WalnatCieek. 

tPacheco 

Clavton 

Carboodale . . . . 
tSomerville 


Distance. 

Fare. 

12 

|1  00 

16 

1  60 

21 

200 

30 

250 

33 

2  75 

35 

300 

Freight. 


*  Cozmect  witb  Danyille  stages.         t  Connect  with  Martiiiet  itagat.         I  Connect  with  Ap**^.h  itageg. 


WALKUT  CREEK  TO  DANVILLE. 


Stations. 

Distance. 

Fare. 

Freight. 

Alamo... ...  ........................ 

3 

7 

$0  50 
75 

• 

DanYiUe 

ANTIOCH  TO  SOMEKSYILLE. 


Stations. 

Distance. 

Fare. 

Freight. 

Somersville ......................... 

6 

$0  50 

$4  per  ton. 

Connect  at  Antioch  with  Stockton  boats. 


OAKLAND  TO   SAN  JOS£. 


Stations. 


San  Antonio  .. 
SanLeandro.. 
San  Lorenzo .. 

Alvarado 

Centreville.... 

Mission 

Worm  Springs 
San  Jose 


Distance. 

Fare. 

3 

$0  50 

9 

75 

12 

1  00 

17 

1  00 

21 

200 

26 

2  00 

30 

2  00 

42 

250 

Freight. 


1  cent  per  pound. 
1  cent  per  pound. 
I  cent  per  pound. 

1  cent  per  pound. 

2  cents  per  pound. 
2  cents  per  pound. 
2  cents  per  pound. 
2i  cents  per  pound. 


SAN  JOSi:  TO  ALMADEN  MINES. 


Stations. 

• 

Distance. 

Fare. 

Freight. 

Mines 

12 

$1  00 

wan  or  lai  soqr  MonmiBm 


TMuif 


fm  m,  mti  Jl  ugift    o«thw^ , 


KaliTf^d 

Biiim"s 

SaliBM 

Cock*b 

JolODB.... 

llNtO  — ..  ..••... 

San  LidB -Obispo 

Fomi's 

Suilft  Jqm  ••••-< 
Sttote  Bttftan .. 
8ui  lld8B>fmtui( 

LmFMo 

Moontaia  Station 
Station 


106 
ISO 

]a» 

106 
190 
840 


310 
349 


401 
418 


Fkre. 


14  60 
600 
800 

11  00 

15  00 
14  00 

16  00 

18  00 

19  00 
80  00 
90  00 
88  00 
88  00 

96  00 

97  00 
88  00 


4^  ofiAfti  pw  pomida 
6  cfliits  pMT  pomida 
8  eente  pwpond. 
11  ecnti  p«r  pound. 

18  cents  per  pound. 
Uoentaperpomd. 
16  oents  pef  pound. 
Ideentsperpoond. 

19  oenls  per  poond. 
80  oenls  per  poondh 
90  cents  per  posnd* 
83  cents  per  poond. 
85  cents  per  poond. 
96  osnts  per  pound. 

88  cents  ver  noond. 


BeniiSOno, 


SAM  Milt  TO  80IITB  SAM  JUAH. 


Stations. 


FifteeB-MUe  Hoose 

Twenty-one-Mile  House 

Burnett's 

Giliov... 

San  Joan •....•.. 


IMstanco. 


15 
21 


30 
42 


Fluo. 


|1  00 
1  50 


800 
300 


jrmgnk 


1  cent  per  poond. 
l^ceotper  poond. 

2  cents  per  ponnd. 
Scents  perpoond. 


Connect  at  San  Juan  with  stages  for  WatsonviUei  Salinas,  and  Mooter^. 


8AN  JOSt  TO  TUALLL 


Stations. 


Hallenbeck's 
San  Lais.... 
Lone  Willow 
Temple's.... 
Firebanm's .. 
Fresno  Citj  , 
Elk  Horn  ... 
King's  RiTor 
Cross  Creek. 
ViflaUa 


Distance. 


60 

66 

84 

98 

110 

128 

150 

168 

180 

192 


Fare. 


t5  00 
7  00 
900 
11  00 
14  00 
17  00 

80  00 

81  00 
83  00 
85  00 


IMglit 


5  cents  per  ponnd. 
7  cents  per  punnd. 
9  cents  per  pound.* 
11  cents  per  poond; 
14  cents  per  poond. 
17  cents  per  poond. 

80  cents  per  pound. 

81  cents  per  pound. 
23  oents  per  pound. 
25  cents  per  pound. 


Connect  with  10. 30  a.  m.  train  fiom  San  i^rancisoo.    Semi-weeklj^in  winter ;  tluongli  14 
three  days. 
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TMea  fifdiskmeea^ftureBj  €md  freights — GontinaecL 

BAH  SOBb  TO  LKZDIQTOir. 


Station. 

Distance. 

Fare. 

• 
Frdght 

• 

Tj«xillirtOD».-.w '-r - 

$1  00 

50  cents  per  100  pounds. 

PETALUBIA  TO  DODEOA. 


Stations. 


Stony  Point. 
Sebastopol.. 
Bodega 


Distance. 


8 
]6 
S6 


Fare. 


|1  00 
2  00 
250 


Freight. 


Express  i  cent  per  ponnd. 
Express  1  cent  per  ponnd. 
Express  1  cent  per  pound. 


Connect  at  Petaluma  with  boats  for  San  Francisco,  and  stages  for  Cloverdale  and  Mendo- 
cino. 

PETALUMA  TO  CLOVERDALE. 


Stations. 


Santa  Rosa  . 
Marie  West . 
Windsor..., 
Heardsburg. 
Geyseryille . 
Cloverdale . . 


Distance. 

Fare. 

16 

$1  50 

22 

2  00 

26 

2  25 

32 

3  00 

39 

3  50 

49 

4  50 

Freight. 


i  cent  per  ponnd. 

1  cent  per  ppund. 
H  cent  per  ponnd. 

Team*  50  cents  per  100  ponnds. 
If  cent  per  ponnd. 

2  cents  per  pound. 


Connect  at  Heardsburg  with  stages  for  Skaggs's  and  the  Geyser  Springs. 
Connect  at  Cloverdale  with  stages  for  Big  River  and  Ukiah,  and  Long  Valley. 

PETALUMA  TO  DUNCAN'S  MILL. 


Stations. 


Two  Rock  Valley. 

Bloomfield 

Valley  Ford 

Bodega  Comers. . 

Bodega  Bay 

Duncan's  Point.  . 
Duncan's  Mm 


, 

Distance. 

Fare. 

8 

$1  00 

14 

1  50 

18 

2  00 

22 

2  50 

27 

3  00 

31 

3  50 

36 

4  00 

Freight 


1 


i  cent  per  pound. 
I  cent  per  pound. 
f  cent  per  pound. 
J  cent  per  pound. 
1  cent  per  pound. 
1  cent  per  pound. 
1  cent  per  pound. 


% 
J 


SUISUN  TO  KNOXVILLE. 


Stations. 


Distance. 


Gordon  Valley 

Big  Canon 

Berrcyesa  Valley 

Sulphur  Spring  House. 
Knoxville 


25 
30 
44 
50 


Fare. 


Freight. 


$2  50 

3  00 

4  00 

5  00 


1  cent  per  pound. 


SlalioML 

DiitaBfia. 

fWa. 

AiVM. 

«1 

9 
90 
97 

69 

79 

87 

101 

•0  60 
100 
900 
700 
760 
860 

10  00 

• 

ft.. ••-•....• .••.•••••••.•••• 

(dka 

fnnk 

k —......-.•...• 

■kA 

eft  aft  Him  with  w^wiMii'iwiio  iiay  mil  boahi  lor 

LCMi  AVOBLSS  TO  SAM  imea 


n^gfcft. 


A  Capistiiiio 
(Rcj 


;o 


130 


•8  00 
600 
800 

19  00 


L06  AWnLBB  TO  8AM  BBUMBDna 


Statioof. 


Five. 


Freight. 


mgs... 
lardino 


14 
90 
45 
65 


•1  00 
260 
4  00 
500 


91  eentB  per  pound. 


ct  with  Los  ADgeles  and  San  Jo86  stages,  and  Los  Angeles  and  Ckrehuid  stages. 

LOS  ANOKLE8  TO  8AM  FBDBO. 


Stations. 


Distonee. 


Fare. 


FMght 


nros 
;ton 
ro.. 


7 
11 
99 
96 


•0  95 
085 
050 
050 
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Table  of  dtstanceijhnii  Honoiulmt  Hawaium  Itlands,  and/ramSan  Francisco^ 
Calt/amiaf  to  various  ports  of  the  Pacific  and  the  world ;  prepared  by  J, 
H.  Riley,  Bureau  of  Statistics,  Treasury  Department,  and  verified  by  J.  E. 
HUgard,  esq:.  United  States  Coast  Survey  Officey  to  accompany  statistical 
report  on  the  Sandwich  Islands. 


From — 


To— 


HoDololn.  ... 

Do...... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

San  Francisco 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Aspinwall 

Panama 

Do 

Do 


New  York,  yia  Cape  Horn 

New  York,  via  Panama 

Panama,  New  Granada. 

Callao,  Peni 

Valparaiso,  ChiK 

Acapalco,  Mexico 

Mazatlan,  Mexico  ...•.*. .... .... .... 

Goaymas,  Mexico 

Cape  San  Lncas,  Mexico 

San  Diego,  California 

San  Francisco,  California 

Portland,  Oregon 

Victoria,  Victoria  Island 

New  Westminster,  British  Colnmbia.. 
New  Archangel,  (Sitka  IsPd,)  Alaska. 

Yokohama,  Japan 

Canton,  China 

Sydney,  New  Sonth  Wales 

Melbourne,  Victoria • 

Jeddo,  via  Honolulu 

Shanghai,  via  Honolulu 

Hong  Kong,  via  Honolulu 

Sydney,  via  Honolulu 

Melbourne,  via  Honolulu 

Calcutta,  via  Honolulu 

New  York,  via  Cape  Horn 

New  York,  via  Panama ^.. 

Panama 

Callao 

Valparaiso 

Acapulco,  Mexico 

Manzanillo,  Mexico 

Mazatlan,  Mexico 

Guaymas,  Mexico 

Cape  Sau  Lucas,  Mexico 

San  Die^,  California 

Portlano,  Oregon 

Victoria,  Vancouver's  Island 

New  Westminster,  British  Columbia.. 

New  Archangel,  (Sitka  Island) 

Kanagawa,  Japan 

Milford  Haven,  England 

Tahiti,  Society  Islands 

Sydney,  New  South  Wales 

Canton,  China 


Sh<Mrtastdis- 
tances. 


NoMtH  mUes. 


4,9StO 
4*560 
6,178 
5,928 
3,28d 
2,856 
2,580 
2,658 
2,262 
2,080 
2,256 
2,310 
2,358 
2,370 
3,354 
4,848 
4,405 
4,810 
4,460 
5,328 
6,012 
6,456 
6,860 
6,810 


2,886 

3,9J2 

5,124 

1,740 

1,472 

1,200 

864 

1,104 

400 

462 

654 

690 

1,284 


4,390 
4,430 
7,633 
8,760 


Shortest  sail- 
ing nmtes. 


Namei  milts. 
14,376 
6,587 
4,560 
5,364 
5,990 
3,282 
2,856 
3,012 
2,668 
2,262 
2,080 
2,330 
2,330 
2,410 
2,370 
3,47^ 
5,017 
4,820 
5,280 
5,580 
6,740 
7,000 
6,700 
7,160 
11,380 
14,000 
5,287 
3,260 
4,010 
5,300 
1,850 
1.550 
1,390 
1,530 
1,145 
450 
570 
746 
815 
1,290 
4,900 
4,500 
4,540 
7,690 
9,577 
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SSCTIOK    IIII. 

GENERAL   SUMMARY. 

AREA   OF  CALIFORITIA,  ARABLE  LANDS,  POPULATION,  PRODUCT   OF    PRECIOUS    METALS, 

SHIPMENTS  OF  TREASURE,  COINAGE,  ftC. 

The  Commissioner  of  the  Grencral  Land  Office,  in  his  Report  for  1867,  says : 

California  extends  alon^r  the  Pacific  coast  750  miles,  with  an  average  breadth  of  230.  Its 
area  is  ]de^,981  sqaare  miles,  or  1*20,947,840  acres,  of  which  not  less  than  89,000,00it,  includ- 
ing swamp  and  tale  lands  capable  of  reclamation,  are  suited  to  some  kinds  of  profitable  has- 
buidry.  Of  these  over  40,000.000  are  fit  for  the  plough,  and  the  remainder  present  excellent 
facilities  for  stock-raising,  fruit-growing,  and  all  tie  other  branches  of  agriculture.  This  agri- 
cnltural  area  exceeds  that  of  Great  Britain  and  Ireland,  or  the  entire  peninsula  of  Italy.  The 
State  also  contains  about  40,000,000  of  acres  of  mineral  land,  unsurpassed  for  productiTeness. 

About  30,000,000  of  acres  have  been  survived,  leaving  a  residue  unsurveyed  of  iX), 000,000. 
Nearly  9,0€k),000  have  been  granted  to  the  State  bv  the  general  government,  under  various 
acts  of  Congress,  for  common  schools,  agricultural  colleges,  public  buildings,  and  internal 
improvements. 

Of  the  40,000,000  acres  of  arable  land,  14,000,000  are  found  in  the  basin  of  the  Sacramento 
and  San  Joaquin  rivers,  16.000,000  in  the  coast  valleys,  and  the  residue  in  the  region  called 
the  **  Colorado  desert,"  in  Owcn*s  river  valley  and  the  Klamath  basin.  AVhen  irrigation  is 
practiced  on  an  extensive  scale,  as  it  must  be  within  a  few  years,  and  the  valley  of  the  Col- 
orado is  brought  under  its  influence,  much  of  what  is  now  characterised  as  '*  desert"  will 
become  productive  and  valuable.  The  laud  not  fit  for  the  plough,  but  valuable  for  gracing 
and  in  a  measure  for  horticultural  purposes,  especially  the  grapo  culture,  is  to  be  found  on 
the  foot-hills  and  slopes  of  the  Sierra  Nevada  and  Coast  Range  mountains. 

Langley,  in  his  Pacific  Coast  Directory,  estimates  that  65,000,000  acres  aie 
adaptcnl  to  agriculture,  15,000,000  to  grazing  purposes,  that  4,000,000  are  swamp 
and  overflowed  lands ;  also,  that  the  greater  portion  of  the  latter  is  capable  of 
reclamation,  and  is  to  a  great  extent  each  year  being  added  to  the  cultivated 
lands  of  the  State.  The  area  of  lakes,  bays  and  mountains  he  estimates  at 
14,000,000. 

Of  the  65,000,000  acres  of  agricultural  land,  [says  the  same  authority,  ]  there  were  returned 
by  the  coxiiity  assessors,  for  the  year  1865,  as  under  fence,  4,055,690  acres,  and  under  culti- 
vation I,.504,*Gj^U  acres.  It  will  thus  bo  seen  that  there  is  but  six  per  cent,  of  the  agricultural 
land  of  the  State  xinder  fence,  and  little  over  two  and  one-half  per  cent,  under  cultivation. 
The  returns  for  lc^G6  will  increase  these  estimates  about  15  per  cent. 


1  f\ 
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[From  Lu(1cr'i  Padfls  Coot  DiKctorj.J 

TdbJc  exhibiHtig  the  cotinti/ seats  (^  Oic  different  counties,  letjtd  distances,  popidatto) 
<if  18G0  and  1666,  dtc. 


o.^«.. 

CoBniy  KBi. 

1 

1 
1 

i' 

i 

fit 

ii 

If 

5th 

SaoLenndni.... 

Mlla. 

14D 

IM 
W 

4G9 

,S 

»a 

ISO 

nuo 
mi 

60 
65 

H5 

117 

i« 
so 

ISM 

li 

leSi 

1 

IBM 
IBM 

leso 

IMO 
ISM 

1«S1 

i 

i 

IBM 
IVM 

ie:<i 

i«» 

a.MC 

a,  STB 

2.BSfl 

1,4W 
iOTl 

xeoa 

l.Gul 

15,t» 

«*.  50,580 

me33 

'iff, 

5. 339 

it 

a,eM 

9,3M 

i 

.MB8,3M 
l.S«l,fiS7 

h™Jj^»"— ■ 

CoDtnCDMa 

Mbi  tinea 

Cn»HE(Cllj.... 

wiSmnr.".".".". 

3,5M,9»1 

ia,9T0 
1,660 

^33o 

3.4-K.^ 

3.*ftM 

Lakvpon 

UBripoM 

1,803 

l,SH9 

1>I» 
1,1M 

l.MB 

i;iw 

ai,oi9 
3,aTB 

l,!!Ba 

:i!  iris 

4X 

I'sn 

536 

3,350 

i^'mo 

ICTO 
,«§0 

_W3,TlS 

Loa  Anatlia 

iwT.STl 

Bni'lUng 

Bridopon 

Modttny 

"BIMlCIlT 

Nii*di>CII7 

uifti 

1 

IS 

iS 

s.ia3 
a,  ITS 

:i 

i,(i;9 
i.7:w 

ii 

1 

'11 

II 

aiitiii 

8,796 

^o;^a^ 

aTOT.fiSii 

5,173.  KIT 

1.1^  ,1*1 

RaolllcEU 

Biu.P™.ci*o.- 

81«lilon 

San  Lula  Obispo 

Kaaln  Barbara.. 

BinJnt 

SnntflCru. 

Bu  Fnuidiw 

SMUoaqnlu 

si  37^016 

^TSB,3ai 

77[.8iTl 
7,W,ifW 

KMiii.'"i(o;i"::; 

KnlnhlVFqtTy. 

itSiBiui?;!!;" 

WunvwTllUj  -,  , 

BWijoo 

r,6i|:g 

S'."!':::;:::;:: 

i.iui,aLfi 

I,7T8:aB 
1,.W,SM 

wSoSaiirtV.l!i; 

%w 

atio,ui« 

na,  135 

IJ7,™ 

lj(i,«7 

ll'T,)3J,W 

Mote.— Total  enUmated  popnlallon  Id  1B67,  480,00 


I 


wan  or  irae  boost  mouktmxsb. 


Wemmt  qf  the  mmher  qf  paamngera  Sy  ma  wrrmmf  at  wnd  departrng  jfrom 
port  (f  San  Francisco  during  the  first,  second^  fhird^  and  fourth  gtmlers 
1867,  as  declared  ai  ^  eusionhhonee. 


VewQnBBda 
ijMBddSmr 

TMal 


9;  009 
1," 


IS 

4 


193 

14» 


6^409 
1,519 


%U9 


310 
13 


18 


P 


6^066  no^9as  10^190 


i,eu 

311 


709 


97 

47 


9^999 

1,835 

499 

873 

13 


97 

106 

54 


90^789 
9^791 
1,994 

81 

4 

1. 


5«4 

139 


9^610  as;97i 


%m 


77 

494 

1 


158 
83 
15 


3,991 


3,199 

1,413 

184 

410 


Ul 

ftl 

9 


9;  194 
1,909 

1901 


87 

47 

344 


Ob  Oil 


I 


1^431 

1,065 

71 

1^433 


10;  OH 


S 


mCARTULATtOII. 


lHVUVtar. 

99  q^oMttr. 

3dqiurtw. 

491i4|MitM« 

ToliL 

Afilfi^ 

9^006 
3,881 

10^999 
0^996 

101189 

&510 
%991 

3dL8^ 

U 1,  ,  Im  , ^^_ 

90^499 

<3irin 

%906 

1^639 

M39 

1^989 

Ub99i 

One  of  the  most  agreeable  femtures  of  the  jNMt  year  is  the  increase  in  popnlation  which 
leacbed  onr  shores  dorinff  its  passace.  The  arrivals  during  the  second  and  tnird  qnarten  were 
more  nnmerons  than  In  tne  firnt  ana  fourth  qnarters,  while  the  departnres  for  the  (oorth  qnarter 
exceed  those  df  any  other.  This  we  beliere  to  be  contrary  to  the  general  rale.  Heretofore 
the  greatest  number  of  arrivals  by  sea  have  been  during  the  last  quarter,  and  the  departures 
fewer.  People  at  the  east  are  generally  more  anxious  to  leave  when  the  rigors  of  their  severe 
winters  commence,  while  those  who  have  been  residents  of  the  Pacific  coast  usually  evince 
more  desire  to  go  eastward  when  the  spring  has  fairly  opened  and  our  winds  commence. 
During  the  year  1^^  the  arrivals  by  sea  exceed  the  departures  by  15,203.  But  we  have 
•leo  received  large  additions  overiand.  Our  probable  increase  from  abroad  will  reach  27,000 
soala.  Large  numbers  are  known  to  be  on  their  way  from  Sweden,  Germany,  and  Norway, 
and  comnderable  tracts  of  fine  farming  land  have  already  been  purchased  and  m&de  ready  rar 
Ihrir  reception. —[Commercial  Herald  and  Market  Beview. 


PRODUCT  OF  PRECIOUS  METALS,  ETC. 

Beckipts  axd  Exports  of  Treasure. — The  following  tables  derived  from 
offidal  sources  are  copied  from  the  Commercial  Herald  and  Market  Beview : 


TREASURE  PRODUCT,  IMPORTS,  ETC. 

The  receipts  of  treasure  from  all  sources  through  regular  public  channels  during  the  past 
twelve  months,  as  compared  with  1666,  have  b^n  as  follows : 

*    1666» 

From  California  northern  mines 138,715,340 

From  California  southern  mines 5,149,749 

From  Coastwise  ports,  Oregon,  ^bc 5,940,536 

Imports, foreign, British  Columbia, &c 2,887,028 

Total 1 52,692,653 


1667. 

$40, 927, 309 

4,477,461 

6,192,734 

3,969,322 


55,566,826 
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From  tui  nutmiDftlioD  of  tha  ilnlemenUof  tieasuro  reMired  in  thia  cit j,  it  will  be  mei 
there  hu  been  an  iocreue  of  more  tban  ^000,000  in  the  amount  received  from  the  noi 
mines  the  paat  orer  the  prereding  year ;  tlie  greater  portion  of  Ihia  iocreaient  being  c 
tlie  State  of  Kovada.  Tho  receipts  from  the  Boathem  mines  have  meantime  fallen  off  : 
lially,  while  those  from  coaatnise ports,  Oregon,  &c.,  have  increased  slight! j,  and  those 
British  Columbia  and  other  foreign  ports  very  considerably.  The  bullion  transmiite 
r  to  this  city,  through  WelU,  Fargo  &  Go's,  eipress,  as  being  the  product  i 


inga 


State  of  Nevada,  amounted  to  $lb,OO0.0OO.  To  this  sain  may  be  added,  perbapB. 
lo  represent  the  Bniount  of  bullion  airiving  during  the  year  in  private  hands.  maki_„  _ 
prodtict  for  that  State  for  l&Sl  of  9 1 8,500,  OuO.  Of  this  sum  about  1:^.000,000  ma;  beset 
M  the  product  of  Re«Be  river  and  other  outside  localities,  leaving  the  balance  SlC,(l(H),OUO 
credited  to  tbe  Comstock  lode.  In  apportioning  the  prtsluct  of  these  several  outside  loca 
about  (l,riD0.00O  should  be  set  down  to  account  of  what  is  osually  termed  the  Kcese 
country,  which,  for  the  end  in  view,  shooldbe  made  to  embrace  all  the  onttying districts  i 
Anitin;  in  fact,  thowholeofLander,  Nve,  and  Lincoln  countioB,  excepting,  perhaps,  the! 
Peak  district,  which  lies  in  Esmeralda  county,  and  which  has  turned  oat  but  little  bi 
Ae  past  year.  The  remaining  half  million  may  be  divided  between  Homboldt  and  Esmt 
counties  in  the  fallowing  proportions :  (300,000  for  the  former,  and  {200,000  for  the  1 
none  of  the  other  counties  m  the  State,  except  Storey,  containing  the  Comstock  lode 
ducing  any  bullion  worth  naming.  These  figoree.as  will  be  seen,  denote  for  the  }'« 
qnesUon  a  veij  marked  increase  in  the  Slate  at  large  o'—  '' '-'-'  -' ' 


The  product  of  the  former  for  1806  ws 
named,  11,200,000,  of  which  (I  .IXHJ.OO 
boldt  and  Esmeralda.  While,  tioweve 
nalised  the  progress  of  Nevada,  the  ;c( 
of  progress  and  fruition:  tbe  most  ot  th 
promising  of  the  outside 


estimated  at  (16,250,000,  and  of  the  other  loci 
was  assigiied  to  Reete  river,  and  (250,000  to  ] 
I  such  gratifying  gains  havo,  during  this  prriud 
■  has  rather  been  one  of  prelimiuary  preparation 
companiee  owning  what  may  be  considered  the 
ing  been  engaged  at  ht 


completed,  nntl  the  mines  be  thorongbly  eiplored.  and  pliiced  ir 
ores  largely,  rendering  it  probable  that  still  morema^ed  additions  will  bo  made  to  the  bi 
retums-of  the  State  the  present  than  was  done  the  past  year,  and  almost  insuring  foi 
Stale  a  total  prodnct  I'ur  IHG6  of  (20,000,000.  Even  if  the  Comstock  mines  sTiouli 
advance  their  yield,  ursbouldsufiersomesmallabatemenl,  this  result  will  probably  be  atts 
as  there  is  an  almost  certainty  of  the  mines  at  Silver  Peak  and  those  about  Belmont  lu 
out  a  large  amount  of  bullion  the  cnrrent  year,  to  say  nothing  of  tbe  promised  gaii 
Hnmboldt  and  Ksmeralda. 

Tbe  following  table  shows  (he  vattie  and  dcstinallon  of  lieagnre  shipments  ftom  tbl 
during  the  past  14  years — from  1854  to  1807,  inclusive : 


Years. 

Eaat'n  ports. 

England. 

China. 

Panama. 

Other  ports. 

Tola 

IBM.... 

(46,533,  ICO 

(3,781,080 

(965,8Sr 

(204.592 

(560,908 

$52, 04 

1855.... 

38,730.564 

5,1S2,156 

689,673 

231,207 

128, 129 

45,16 

1856.... 

3»,  895, 294 

8,666,289 

J. 308,852 

253,268 

573,732 

iW> 

1857.... 

35,531,778 

9,347,743 

2,993,864 

410,929 

692,978 

48,  IP 

1858.... 

35.a!)l,^36 

9,265,739 

1,916,007 

2(19,265 

173,779 

4?;  54 

1859.... 

40,146,437 

3,9l0,d30 

3, 100,756 

279,949 

202. 390 

47,  W 

I860.... 

3ti,719,*.JW 

2,672,936 

3,374,680 

300,S19 

259,185 

42,  :w 

1861.... 

3a,6-J8,011 

4,oei,T7& 

3,541.479 

340,769 

95,920 

40,67 

1862..- 

26,  I94,0;i5 

12,950,  140 

ij,  660, 754 

434,508 

322,354 

42, 56 

1863.... 

10,389,3:10 

ii8.4b7,',>u6 

4,ai6,370 

2.503,290 

505,667 

46,07 

1664.... 

13,  316, 1'ii 

:tl,436,4^ 

?,e88,W3 

378,795 

686, d88 

50,70 

1805.... 

20,583,390 

1.-.,  432, 639 

6.903,622 

l,224,84.'i 

1,103,832 

45,:!i( 

1S66.... 

39,244,891 

6,532,308 

6.527,287 

511,550 

1,548,45? 

At.m 

1867.... 

23,355,903 

5,841,184 

fl,O3l,504 

»?2,552 

3,075,140 

41,67 

Totals. 

1-28.159,453 

150,548,502 

55,36W,810 

7,755,344 

9,930,338 

651, TU 

TEJBT  OF  THE  SOCKT  HOUHTJUKB. 


SM 


rcchptb  of  tskuubk. 


B  feUowine  tabiM  compriie  the  rreriBti  of  ccdaed  and 
ind  eoMtfflae  dniing  l£e  j*v  1666, 1806,  aad  1807 : 


»^„, 

«a 

»S 

SSJ 

I..- 

5.1tB.*13 

..«w, 

S.<a8.w. 

.lOd^m 

i.o«,n-tj 

5,U9,7« 

3,0J3,aM 

.tU.llK 

<.«?,<« 

*°*]sj 

|1«.«U 

1*51.13* 

IssT.aaJ 

msa 

(388.783 

t3U.i40 

tlS.a81     (359,691 

^iSi  J^g 

1S.VI! 

<S7,« 

J— 

<i«B.SIl 

we-aes 

7. 496.73  Jo,  aw,  100 

529.  «fi 

^'*" 

5,661,337 

5aT.3e7[tt.i»8.ra* 

^   i    « 

UET. 

nss 

•tsss 

S3;C«,ie3 
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Statement  qf  the  amount  and  deatinaium  qf  treasure  exported  from  San  Francii 
during  tJie  year  ending  December  31,  1867,  as  declared  at  the  custom-house. 

TO  HEW  YORK. 

In  January $2,809,235  55 

In  February 1,396,207  24 

In  March 1,646,058  86 

In  April 1,186,780  34 

InMay 2,5:»,232  56                     , 

In  Jane 2,661,643  57 

In  July 2,35?9,688  29 

In  August J, 610, 041  45 

InSeptember 1,337,755  30 

In  October 1,024,552  18 

InNovember 1,957,828  43 

In  December 2,800,881  68 

$23,355,903- 

TO  ENGLAND. 

In  January 703,070  85 

In  f^braaiy 384,098  00 

In  March 357,661  60 

In  April 297,174  02 

InMay 788,772  13 

In  June 502,834  36 

In  July 616,302  22 

In  August 515,691  91 

InSeptember 493,065  34 

In  October 704,600  43 

InNovember 321,514  42 

In  December •. 156,408  71 

5, 841. 183 

TO  FRANCE. 

In  January 122,331  56 

In  February 105,079  91 

In  March 67,000  00 

In  April 69,537  25 

InMay 101,509  48 

In  June..... 117,400  57 

In  July 183,751  64 

In  August 234,005  70 

InSeptember 106,6(»0  42 

In  October 34,772  40 

InNovember 65,555  27 

In  December 74,791  53 

1,233,235 

TO  CHINA. 

In  January 806,076  27 

InFebruary 376,206  32 

In  March 110,642  72 

In  April 1,081,513  57 

InMay 760,027  73 

In  June 698,933  73 

In  July 1,746,078  69 

In  August :ja'),540  53 

InSeptember 1,180,308  18 

In  October 1,119,62<)  84 

In  December 766,546  77 

9,031,504 

TO  JAPAN. 

In  January 21,6a5  46 

InBiarch 10,000  00 

In  April 2,238  72 

InMay.... 2,845  00 

In  July 1,100  00 

InSeptember 10,000  Ou 

In  October..' 650  00 

In  December 593,430  34 

641,949 


wm  OF  THE  BocKT  HoomimL  vm 

TOPMUIU. 

'..";;.".  ";i"";;r"."'"..";;."""      so,ooooo 

S^DODOO 

S^OOOOO 

30.000  W 

30^000  00 

30,000  OP 

9l,n7  40       , 

40,0)0  00 

30,000  00 

S1,4M  SO 

30,000  00 

pn,tHn 

muuT.. 90,000  00 

rtl..' 46,ECOD0 

T sm,*oo  00 

ie .» 8,000  00 

T 3,000  00 

itar SoaooD 

xniba GS,3n  OD 

in,«Doo 

TO  BAWACAN  ""1™^ 
il 1.300  00 

■e 1,000  00 

T  1,000  00 

nut 6,000  00 

ober 18,906  00 

remtwr SO.SM  48 

TO  MEXICO. 

wary 10,000  00 

.rnarr 3,000  00 

rch 13.000  00 

(,b*r 6,000  00 

:^mba 11,000  00 

fi^OOOOO 

TO  TALFASAISO. 

irnuT 309,848  08        . 

Tsh... 323.601  as 

7S3L4B0W 

TO  TAHITI. 

.nwi7 _ K»00 

.     TO  VICTORIA. 

rowy 50,000  00 

ober  80,000  00 

ember 26,000  00  ,„  ^  „ 

. 166,000  00 

TolAl.iaCT '*^2^2S'S 

ToUil.iaW 44,364.303  05 

Decrease  thU  ye« 2,OW,  100  ^ 

If  ttcnm  iTsrwDihiK  iti<  uDoniii  of  irrunn  •hipped  bniMla  laiTwimU  JullTlMadd^abnil 
JO  ■cut  'VI  ^T  lbs  rmiM  Btain  •nb-inuanr  Id  (Ml  dly,  obnb;  tlw  loua  oiu  (pal «!»  of  A* 
nvhrd  UB 011,000 lorOuitn  jor.  Tbli oflcw •Dipped « pmnmntAMaaat  |U,3aW» t> Um, 
H  WW  u  m  UB  laus,  wi  ortr  M.na.OM  «<»  aUppcd  bj  Um  IM  jrtw. 
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BESOUBCES  OF  STATES  AND  TEBRITOBIES 


Amount  op  Bullion  Assayed  and  Taxed. — ^Tlie  following  table, 
pared  at  the  office  of  the  Commissioner  of  Internal  Revenue,  shows  the 
amonnt  of  bullion  produced  in  the  United  States,  upon  which  the  revenue 
of  one-half  of  one  per  cent,  has  been  collected  during  the  calendar  year  18 
It  should  be  observed  that  the  bullion  is  not  always  assayed  and  assessed  ii 
State  or  Territory  in  which  it  is  produced.  Galifomia,  for  example,  sho 
total  estimated  value  of  gold  and  silver  bullion  in  coin  of  $28,840,139 ; 
includes  a'considerable  portion  of  the  product  of  Idaho,  Washington  Tcrri 
and  Oregon.  Nearly  all  the  bullion  produced  in  Nevada  is  assessed  in 
State :  whilst  in  New  York  and  Penngylvania  the  assessments  are  upon  bu 
deposited  there  from  other  sources.  The  table,  therefore,  is  chiefly  valnab 
showing  the  aggregate  product  upon  which  taxes  have  been  collected, 
total  v^ue  ass^sed,  viz :  $58,175,047,  and  the  actual  product  for  1867,  as 
mated  in  letter  to  the  Secretaiy  of  the  Treasury,  (page  3,)  viz :  $75,000. 
show  a  difference  of  $16,824,953.  Of  this  amount  a  portion  may  be  accou 
for  as  remaining  unassayed,  and  some  may  have  escaped  taxation. 

Statement  showing  the  tax  returned  on  bullion  as  assented /ram  each  State  and 
ritory  qf  tlie  United  States  for  the  calendar  year  1867;  also,  the  value  q 
buUion  in  currency  and  its  estimated  value  in  coin,  assuming  that  tlw  avi 
premium  on  gold  for  tJie  year  was  38f  per  cent.,  or  tliat  one  doUar  in  cun 
was  worth  seventy-two  cents  in  coin. 


StatM  and  TerrltoilM. 


California ... 
Colorado.... 

Idaho  

Montana .... 

Neyada 

New  York... 

Oreifon 

Penniylvanla 

Utah 

Washington. 

Total  . 


Taxinenrreney 
on  gold  bullion. 


$193,366  74 

1.447  45 

5.680  12 

11,413  70 

43,865  20 

28, 140  27 

10,e24  CO 

14, 030  14 

4,087  16 

1,563  02 


313, 618  40 


Taxinenrren^ 
on  ailyer  bal- 
lion. 


$6,912  00 


1,682  02 

44 

77,021  21 

3,007  70 

4  61 

1,747  00 


Vahieoftbeguld 
boIUon,  in  cur- 
rency. 


138.673,348 

289,490 

1, 136,  U24 

2,282,740 

8, 773, 040 

5,638,054 

2,004.9-20 

2, 806. 028 

817,  432 

312,604 


90,374  98 


62,723,680 


Value  of  1 
ver  bull 
currency 


$1,3 


15,4 
6 


18.0 


States  and  Territorici. 


CaliHomia 

Colorado 

Idaho 

Montana ^..., 

Nevada 

NefwTork 

lOregon 

jPetm^TlraBlo 

Utah 

Waahfaiftoii 

Total 


Total  yalue  of 
gold  and  silver 
bullion,  in  cur- 
rency. 


$40,055,748 

289,490 

1.472,428 

3,283,828 

24,177,282 

6,329,594 

2,005,842 

3, 155, 428 

817.432 

312.601 


80,798,676 


Estimated  value 
of  gold  bullion, 
in  coin. 


$27,844,811 

208.433 

817, 937 

1, 643, 573 

6;  316, 589 

4. 052. 199 

1, 443, 542 

8.020,340 

588,551 

225,075 


Estimated  value 
of  silver  bul- 
lion, in  coin. 


$995,328 


242,211 

63 

11,091,054 

433,109 

664 

251,568 


45, 161, 050 


13, 013, 997 


Total  est! 
value  o; 
and  iillv< 
lion,  in  < 


$28,  e 

o 

mm 

i,c 
i.c 

17,4 

4.4 

1,4 

2,2 

5 


58,1 


*  This  tax  is  abolished  under  the  new  internal  revenue  act 
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Deposits  and  Coo aob. — ^The  followiu  is  a  Btatement  of  iha  dopodtB  and 
ooinage  at  the  bnadi  mint  of  the  United  Statety  in  Ban  Eiandaoo^  cuning  the 
year  ending  December  81, 1867 : 


Goldaepodti $16,983,168  17 

BUror  depotito  and  parehMM 613,117  9A 

TVMdepodti 19,536,870  11 


SuUement  t^oomagt  tx&nUed. 


Mo.  of 


OOLD. 


Totid. 


BdfaoOm.... 

doltan. 


Half  diBM. 


TotiL. 


BXCARTULATIOV. 


CMdeoiUfe. 
SUTcr 


Total. 


9^000 
90^000 


OOkdOOW 
148^000  00 


ifl^no^ooo  oo 


1,198^000 

48^000 

140^000 

UO^OOO 


a  000  00 
000  otf 

OlOOOOO 

ao^oM'n 


1,801,000 


oeo^Tso 

1,904,090 


9,490^770 


oao^sMto 


1^9901000  00 
090,534  02 


19.310,534  09 


The  dq>08it8  for  the  year  ending  December  31,  1867,  were  of  the  following  character : 


GOLD  DEPOsrre. 


California,  bullion $5,700,871  12 


Idaho, 
Pregon, 

^ontana, 
"Kerada, 
Ariaona, 
Parted  from  sllTer  bullion 


•      1,144,483  04 

319,620  90 


it 


ti 


(» 


309,843  32 
49, 030  47 
48,797  73 

168,901  92 


Fine  bars 10,980,791  94 

Foreign  coin -• 153,453  31 

Foreign bulUon 47,358  42 


$7,741,546  50 


11,181,603  67 


Total  gold 18,923,152  17 
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Nevada,  bullion 1305,618  87 

Arisona,      "      8,425  74 

Idaho,         "      39,727  45 

Parted  from  gold  bnUion 69,999  56 

$323,771  6t 

Ban ; 239,^799  25 

ForefmcoiB 27,595  31 

Foreiffnbullion -. 21,951  76 

289,346  32 

Total  Barer 6i:J,117  94 

Silver  bars  stamped $20,534  92 

Total  gold  and  silyer 19,5:«^,270  11 

Finebaia,  total 20,5:M  92 

Total  Deposits  akd  Courage. — ^The  Secretary  of  the  Treasury  in  his  annnal 
report  for  the  year  1867  states  that  the  total  value  of  the  bullion  deposited  at 
the  mint  and  branches  during  the  fiscal  year  was  841;893,100  76,  of  which 
$40^069,200  06  was  in  gold  and  $1,823,900  70  in  silver.  Deducting  the  rede- 
posit,  the  amount  of  actual  deposit  was  $34,537,048  39. 

The  coinage  for  the  year  was,  in  gold  coin,  $28,217,187  50;  gold  bars, 
$11,621,691  32;  silver  coin,  $986,871;  silver  bars,  $575,823  18 ;  nickel,  copper, 
and  bronze  coinage,  (one,  two,  three,  and  five-cent  pieces,)  $1,879,540.  Total 
ooinagc,  $31,083,598  50.     Total  bars  stamped,  $12,197,514  50. 

The  gold  depositsof  domestic  production  were,  at  Philatlelphia,  $2,418,1^7  89; 
at  San  Francisco,  $17,936,169  40;  at  New  York,  $10,320,821  55;  at  Denver, 
$130,559  70.  The  silver  deposits  were,  at  Philadelphia,  $37,399  72;  San 
Francisco,  $744,387  48 ;  New  York,  $274,893  19. 

Tlie  gold  and  silver  deposits  of  foreign  production  were  $2,674,619  46. 

The  amount  of  gold  coined  at  Philadelphia  was  $10,072,060  86 ;  at  San 
Francisco,  $18,225,000 ;  of  silver,  at  Phikdelphia,  $357,490  38 ;  at  San  Fran- 
cisco, $780,048  54 ;  of  bronze,  nickel,  and  copper,  at  Pluladelphia,  $1,879,540. 
Total  number  of  pieces  struck,  54,110,384. 


WB8T  OF  THE  BOOKT  If  OOHTABRL  Stf* 

NEVADA. 

SICflOl   I. 

■ 

RAFHT.  PHTSIC AL  FEATURES.  AND  NATURAL  PRODUCmONa 

[  OF  MouiTTAiNS,  PLAINS,  AJSFD  Vaujrbw — ^Thw  Stste^  in  oommoo 
ntirere^oii  lym^  between  the  l^iena  Nevada  and  the  Bodky  momitaiiia. 
ited  plain,  having  a  general  altitude  of  about  4,000  ftet  above  the  lev^ 
Croasing  this  plateau  are  nuiny  mountain  nogea^  die  moat  of  whioV 
therlj  andBoatherlv  coarse,  being  Beparatedftoin  each  other  by  valkiyB 
20  mileB  wide,  which  is  also  abo^  the  width  of  the  ad]aoeiitnioinitain% 
on  a  straight  line  firom  base  to  base.  Theae  moantaina  have  an  abao- 
it  vaiyine  from  5,000  to  12,000  feet  being  from  1,000  to  8,000  feet 
common  level  of  the  comitxy.  The  Sierm  Nevada,  finminr  far  aome 
natoral  barrier  along  the  western  and  aoiiihwesteni  partaoftbe  Btate^ 
leight  from  7,000  to  13,000  feet  This  lanjge  is  ooveied  with  heavj 
its  very  base,  while  all  the  others  in  the  interior  of  the  State  aiebMiett 
r  bat  sparsely  timbered.  This  alternation  of  moantaina  and  valleya 
)d  with  great  aniformity  ihrongfaoat  all  parts  of  the  Btate^  mora  eapfr- 
iie  central  and  eastern  portions.  In  plaoea  these  moontains  dia^ipea^ 
set  as  to  transform  the  valleys  into  Inroad  plains  or  basins^  aome  of 
open  and  anobstrocted,  while  otliers  are  dotted  with  bottea,  ot  coverad 
»  of  ragged  hills.  At  points  along  their  coarse  these  nn^saa^  modi 
or  cot  by  ravines  striking  across  their  summits,  fanaing  paien  so  lowy 
luch  gradual  slopes  on  either  dde,as  to  greatly  farilitate  the  eonstmo- 
^n  roads,  and  even  railways,  across  them.  In  some  partaof  the  coontiy 
dins,  instead  of  running  in  parallel  chains,  are  broken  into  confused 
bed  macises,  their  longitudinal  axis  conforming  towards  no  common 

The  Hides  of  these  mountains  ore  everywhere  cut  by  deep  ravines  or 
0  most  of  them  running  from  crest  to  base,  and  usually  at  nearly  right 
b  their  general  course.  In  some  places  these  ravines  are  but  one  or 
in  others  tbey  are  five  or  six  miles  apart,  dividing  the  mountain  slopes 
oos  ridges,  some  of  them  2,000  or  3,000  feet  above  the  sepaiatmg 
The  latter  are  in  some  cases  well  watered,  perennial  streams  flowing 
em,  rendering  irrigation  of  their  banks  always  feasible,  while  in  others 
leitber  springs  nor  running  streams,  whole  mountain  ranges  being,  like 
It  plains,  nearly  or  quite  destitute  of  water.  As  in  the  Sierra  Nevada, 
ior  ranges  contain  a  few  high  ridges  and  peaks,  upon  which  in  places 
from  the  sun,  or  where  deep  driSfts  have  been  formed,  the  snow  lies 
t  the  year.  Granite,  sienite,  slate,  limestone,  and  porphyry,  are  the 
rocks  in  the  composition  of  the  Nevada  mountains,  which  have  gen- 
onded  and  dome-like  contour,  though  occasionally  shooting  up  into 
peaks  and  spire-shaped  summits.  The  tops  of  the  divides  between  the 
ons  are  especially  apt  to  be  sharp  and  rugged,,  the  bare  and  splintered 
ionally  standing  far  above  the  crest  of  the  ridge,  and  sometimes  strongly 
wards  the  comb  of  the  principal  mountain.    While  the  most  of  these 

covered  \«ith  a  scanty  growth  of  bunch  grass,  and  with  patches  of 
per,  and  other  scrubby  trees,  much  of  their  surface  is  destitute  of  both 
ever}'  other  species  of  useful  vegetation,  fully  throe-fourths  being  with- 
od  of  timber.  Along  some  of  the  streams  flowing  through  the  ca&ons 
strips  of  arable  land  which  frequently,  at  the  point  where  the  former 
the  valleys,  spread  out  into  tracts  of  several  acres,  afibrding  a  suffi* 
illable  land  for  gardens  and  small  farms,  Some  oi  these  streams  are 
:h  Cottonwood,  birch,  willow,  wild  cherry,  and  similar  trees,  the  most 
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of  (hem  small,  and  of  but  little  value,  mixed  with  which  are  often  varieties  of 
wild  vines,  rose,  currant  or  goosobeny  bushes,  and  other  shrubbery.  Up  the 
most  of  tliese  canons  it  is  no  difficult  matter  to  construct  wagon  roads  leading 
quito  t6  the  summits  of  the  mountains,  a  consideration  of  moment,  as  the  latter, 
the  principal  repositories  of  the  precious  metals,  are  thus  rendered  easily  acox^ssi- 
ble  to  loaded  teams ;  and  these  mountain  ridges  sometimes  nm  for  100  miles  or 
more  without  any  material  deviation  from  their  general  course.  So  also  do  the 
adjacent  valleys  extend  for  a  like  distance  without  other  obstruction  than  perhaps 
an  occasional  bntte,  or  outstanding  spur,  and  with  no  perceptible  variation  of 
level.  Sometimes  these  valleys,  owing  to  a  subsidence  of  the  mountains,  or  a 
%hange  in  their  general  course,  expand  into  immense  plains,  as  in  the  southern 
and  northwestern  parts  of  the  State,  or  connect  with  other  valleys  having  the 
same  or  nearly  the  same  level,  or,  may  be,  are  separated  from  the  latter  only  by 
low  ridges  or  swells  of  land  so  inconsiderable  as  to  present  no  obstacle  to  the 
bnilding  of  nulroads  throughout  the  entire  series.  A  more  favorable  region  for 
the  construction  of  railways  than  is  offered  by  this  system  of  commmiicatin£:  plains 
and  valleys,  especially  where  these  improvements  are  required  to  pursue  a  gen- 
erally northern  and  southern  direction,  could  not  be  desh-ed.  Besides,  being  so 
nearly  level,  and  wholly  unobstructed,  the  soil,  for  the  most  part  a  dr}'  sand,  or 
a  compact  sandy  loam,  affords  the  best  possible  material  for  a  road-1bed,  whether 
facility  of  construction  or  diurability  bo  considered.  Upon  these  plains  and  valleys 
nothing  of  a  vegetable  growth  is  to  be  found  larger  or  more  formidable  of  remo- 
val than  the  wild  sage,  a  shrub  that  can,  as  a  general  thing,  bo  ploughed  up 
with  a  single  yoke  of  oxen,  while  their  surfaces  are  almost  entirely  free  from 
rocks,  Joose  stones,  or  other  obstructions.  But  while  these  valleys  arp,  longitu- 
dinally viewed,  so  nearly  level,  they  all  have  a  slight  descent  from  the  foot  of 
the  adjacent  mountains  to  their  centres,  caused  by  the  wash  that,  going  on  for 
years,  has  been  gradually  wearing  down  the  mountains  and  filling  up  the  valleys. 
The  difference  m  altitude  between  the  tops  of  the  mountains  and  the  level 
of  the  valleys,  now  varying  from  1,000  to  8,000  feet,  was  formerly  much  greater, 
since  at  one  time  the  bottoms  of  the  opposing  mountains  met,  no  doubt,  in  the 
middle  of  the  intervening  valley,  making  the  difference  in  altitude  two  or  three 
times  as  great  as  at  present.  While  many  of  these  valleys  receive  a  great  num- 
ber of  small  streams  from  the  mountains  on  either  side,  or  about  their  heads,  very 
few  of  them  have  any  large  stream  flowing  through  the  centre,  the  most  of  these  tribu- 
taries sinking  into  the  arid  and  porous  soil  as  soon  as  they  reach  the  edge  of  the 
valley.  As  a  consequence,  the  latter,  few  of  them  having  any  common  outlet, 
are  gi*eat  natural  reservoirs ;  but  the  water,  resting  upon  the  bed  rock,  can  only 
be  reached  by  penetrating  the  immense  mass  of  superincumbent  debris.  Hence 
wells  in  these  valleys  require  to  be  sunk  to  a  great  depth,  nor  is  water  always 
obtained  even  then ;  though  it  could  no  doubt  bo  reached  in  many  places  by 
artesian  boring,  a  method  not  generally  adopted,  if  in  any  instance  yet  resorted 
to  in  this  State.  In  the  few  cases  where  there  is  a  suflicient  accumulation  of 
water  to  cause  a  stream  to  run  through  the  valley  above  ground,  there  are 
usually  at  points  along  it,  patches  of  alluvial  bottom  constituting  good  plough 
or  grass  lands,  the  quantity  generally  being  in  proj)ortion  to  the  size  of  the  stream. 
Beese  river,  Carson,  Umashaw,  Paradise,  and  Franklin  valleys,  afford  good  exam- 
ples of  this  kind.  In  Ruby,  Big  Smoky,  Degroot,  and  Toquiraa,  we  have  examples 
of  large  valleys  con  tabling  much  good  land,  yet  without  open  streams  running 
through  them;  while  in  the  Great  Salt,  Fair\'iew,  IlaJston,  Sinkavata,  and 
Sand  Spring  valleys,  there  is  neither  arable  land  nor  running  water.  In  the 
case  of  the  Big  Smoky  and  similar  valleys,  the  mountain  streams  after  disappear- 
ing make  their  way  underground  towards  their  centi'es,  where,  meeting  with 
obstructions,  or  gathering  into  natural  basins,  they  saturate  the  earth  and  render 
it  productive.  Much  of  the  soil,  both  in  the  valleys  and  upon  the  mountains,  is 
rich  and  friable,  being  easily  tilled  and  abounding  in  the  elements  of  fruitfulness, 
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hut  unaviiilablc  for  agricultural  puqwscs  because  of  its  aridity  and  the  lack  of 
means  fi)r  its  irrigation.  Both  the  oi)en  plains  and  the  more  contracted  valleys 
are,  for  the  most  part,  destitute  of  timber,  the  only  exceptions  being  where  they 
are  traversed  by  considerable  streams,  iis  the  valleys  of  the  Carson,  Walker, 
Tnickee,  and  Humboldt  rivers,  along  which  ai'e  a  few  scattered  cot  ton  woods 
and  copse  of  willow,  there  being  no  other  trees,  large  or  small,  along  them.  li(»th 
the  valleys,  plahis,  and  mountains  are,  in  some  sections  of  the  country,  wholly 
destitute  of  wood,  and  but  ill  supplied  with  grass  and  water,  the  latter,  where 
it  does  occur,  being  often  so  im])regnated  with  mineral  substances  as  to  render  it 
unwholesome,  or  so  warm  as  to  be  imlit  for  immediate  use.  Sevemlof  the  more 
extended  of  these  }dains  ai-«  so  arid  and  baiTcn  as  to  justly  merit  the  apj>ellation 
of  *' desert,''  |)opularly  ap]died  to  them.  The  regions  most  strongTy  marked  in 
this  resjK*ct  are  those  adjaix'ut  to  the  sinks  of  the  Humboldt  and  Carson,  the 
vicinity  of  the  Big  I^Iud  lakes,  and  the  belt  of  country  stretching  frum  the  Great 
Salt  vallev  of  Chm-chill  countv  south  thi-oucfh  the  e^^ntn;  of  the  fc>tate,  and 
spreading  out  in  the  desolate  and  siindy  wastes  that  surround  Death  valley  and* 
the  sink  of  the  Amargosa,  rej)uted  to  be  depressed  many  Jbet  l>elow  the  k'vel  of 
the  sea.  The  characU?rizing  of  these  sei-tions,  however,  as  peculiarly  sterile  does 
not  imply  that  there  are  not  many  other  considerabU?  tracts  in  the  State  almost 
equally  worthless,  the  only  ditt'crence  bring  in  their  more  contracted  area.  To 
this  system  of  mountains,  valleys,  and  plains,  the  latter  so  spread  out,  and  often 
connected  together,  as  to  constitute  a  series  of  basins,  each  having  a  drainage  of 
its  own,  but  no  outlet  to  the  sea,  Nevada  is  indebted  for  its  singulai'  hydrogm- 
phy,  this  common  rece])tacle  of  its  gathered  waters  Ix'coming,  according  to  cir- 
cumstances, a  lake,  sink,  meadow,  alkali  flat,  or  a  salt  bed. 

•Sixes,  »Sloc(;h.s  and  Lakes. — ^Thc  only  waters  of  Nevada  that  are  supposed 
to  reach  the  ocean  consist  of  a  few  inconsiderable  streams  in  the  northern,  and 
a  still  smaller  number  in  the  s<»utheni  part  of  the  State.  The  fonner  are  tribu- 
t:iri«'>  of  till*  (.)wvhie  and  thr  Snake  rivers,  and  the  latter  of  the  Colorado.  With 
Tlj<':-e  <'X(:ej»tions  all  the  surfac(?  flow  of  the  countrv  is  collected  in  lakes,  nom*  of 
xln.m  of  huge  size  and  most  of  them  extremely  siiallow,  and  in  ainks,  a  name 
popularly  applied  to  a  certain  class  of  these  lakes  from  the  circumstane*'  iliat  the 
streams  emptying  into  them  or  received  from  other  lakes  are  here  supposed  to 
^-ink  and  iln;illy  <lisrippear  Iwnealli  the  surface.  The  idea,  however,  is  e:roneous, 
as  tlie?e  b<Mlie>  of  water,  while  they  are  not  deep,  are  quite  as  ])ennanent  as  any 
other.  tlioMirh  fluctiiatinij  in  area  wirli  the  size  <»f  tlir*  streams  bv  which  thev  are 
fed.  Mi»st  of  the  mountain  streams  in  this  State  do  sink,  as  already  stated,  as 
s«'r»n  :is  thev  reach  the  ])lains  or  valh-vs.     S<^»mo  of  the  larijer  streams  flowing 

.  I  •  ~  o 

ihrouirh  the  latter,  as  Ktfese  river,  also  disa]>pear  in  like  manner,  being  absorbed 
by  the  earth  without  aeeuniuhiiing  at  any  j)oint  in  a  lake.  These  are  the  only 
cases  to  which  the;  tenn  .^hd:  pn.perly  aj)j)lies.  The  fact  that  some  of  these  lakes 
having  r.o  vi.^ble  outlet  receive  each  a  large  stream  without  overflowing  its 
banks,  or  beinir  irreatlv  raised  even  when  these  tributaries  are  at  hii'h  stai^es  of 
water,  has  led  to  tiie  suppoMiiou  that  they  communicate  \\ilh  the  sea,  or  perhaps 
^\iih  subterranean  lakes,  through  miderirroimd  passages.  The  consideration, 
lu»wever,  that  but  eoniparalively  little  rain  or  snow  ever  falls  in  this  region, 
v.hile  the  extreme  dryness  i/f  the  atmosphere  and  the  soil  causes  evaporaii(»n  and 
aV'^nrprion  to  go  on  rajiidly,  dispenses  in  a  great  measiu'e  with  the  necessity  for 
sueli  a  ih(?«.»rv.     The  oiilv  lakes  of  anv  considerable  size  in  Nevada  are  those 

*  *  * 

fnmicil  bv  the  Humboldt,  Walker,  Carson  and  Franklin  rivers,  and  beariui'  the 
r.anjes  at'  these  streams  res])ectivelv.  totrether  with  Tvramid  lake,  the  larirest  of 
the  gptup.  fonuj^l  by  tli<f  wat<Ts  <4'  Truckee  river.  To  Lake  Tahoe,  lying  one- 
thin!  within  its  limits,  Nevada  can  only  advance  a  corresponding  claim.  IJy  the 
the  early  emigrants  tla?  name  Sink  was  given  to  Humboldt  lake,  and  a  large 
shallow  lake  situate  in  the  northern  j>art  of  Churchill  comity  is  still  called  the 
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Sink  of  the  Carson,  firom  the  fact  that  it  receives  the  surplus  waters  of  that  river 
thn)ngh  a  slnggish  tortnoiis  stream,  in  some  places  having  numerous  channels, 
and  in  this  country  generally  designated  a  slough.     There  is  also  a  slough  nm- 
ning  fi*oni  Humboldt  lake  to  this  smk^  through  which  the  former,  at  high  stages, 
discharges  its  water.     Through  a  similar  channel  Pyramid  lake,  when  above  its 
ordinary  level,  sends  its  water  into  Winnemucca  lake,  a  large  shallow  basin 
lying  east  of  Pyramid,  and  at  certain  seasons  of  the  year  nearly  dry.     In  addition 
to  the  above  there  are  small  lakes  and  ponds  jn  Degroot,  Franklin,  and  various 
valloys  in  the  States  the  watere  of  which  are  in  some  cases  fresh  and  pellucid, 
while  in  others  they  are  more  or  less  opaque  and  impure.     About  these  ponds, 
which  are  mostly  shallow,  there  is  often  a  body  of  good  grazing  or  agricul- 
tural land.     Lake  Tahoe,  which  lias  a  depth  of  over  1,500  feet,  is  of  an  irreg- 
ular oval  shape,  21  mik»s  long  and  10  miles  wide,  and,  though  elevated  more 
than  6,000  feet  above  the  level  gf  the  sea,  it  never  freezes  over,  nor  does  the 
temperature  of  the  water  vary  much  from  57°  winter  or  summer,  a  circumstance 
■  owing,  pix)bably,  to  its  being  fed  largely  by  springs.     That  it  receives  most  of 
its  supplies  from  this  source  is  evident  from  the  fact  that  it  has  but  one  tributary 
stream  of  any  rnagnitude,  while  its  outlet,  Tnickee  river,  carries  a  heavy  boily 
of  water.     This  lake,  like  Pyramid,  abounds  in  trout  of  large  size  and  fine 
flavor,  and  is  smrrounded  on  every  side  by  lofty  mountains,  which,  rising  abruptly 
from  its  shores,  are  covered  for  nearly  two-thirds  of  the  year  'vvdth  snow.     These 
mountains  are  heavily  timbered  with  forests  of  pine,  spruce  and  fir.     Pyramid 
lake,  the  largest  body  of  water  wholly  within  the  limits  of  the  State,  is  about 
30  miles  long  and  12  ^-idc,  and  is  situate  in  the  southern  part  of  Roop  oounty, 
near  the  western  line  of  the  State.     This  lake,  which  derives  its  name  from  a 
pyramidal  rock  standing  near  its  centre  and  rising  600  feet  above  its  surface, 
DBS  an  elevation  of  about  4,000  feet  above  tide  level.     Like  the  Walker,  it  has  ft 
consideral)le  depth,  and  the  scenery  about  it  is  extremely  grand,  it  l>eing  walled 
round  with  precipitous  mountains  rising  from  2,000  to  3,000  feet  high.     Walker 
lake  has  about  the  same  altitude  and  length,  but  is  not  so  wide  a«  Pyramid,  its 
avemge  width  not  being  over  six  or  seven  miles.     Like  the  latter  it  is  of  an 
irregular  oblong  shape.     The  shores  are  indented  with  numerous  small  bays. 
Bi^sides  an  inferior  species  of  fish  it  contains  the  salmon  trout;  but  the  latter  are 
not  so  lai'ge,  numerous  or  well  flavored  as  in  l^yraniid  or  Lake  Tahoe,  the 
water  here  being  neither  so  deep  nor  pure.     Walker  lake  is  Hanked  on  both  sides 
by  high  mountains  and  nigged  hills,  the  whole  extremely  arid  and  barren,  almc»st 
entirely  destitute  of  wood,  grass  or  water.     Carson  lake  luis  a  diameter  of  about 
12  mil(»s;  Ilumbold  <iud  Franklin  are  somewhat  smaller.     They  are  all  of  an 
irregular  circuhu*  or  oval  shape,  have  low,  flat  shores,  and  arc  nowhere  over  50 
or  60  feet  deep.     Iliey  contain  no  fish  except  suckers  and  others  of  an  inferior 
kind,  the  water  of  these,  as  well  as  most  of  the  other  small  lakes  and  ponds  in 
the  countrv,  beinff  brackish  and  sliffhtlv  alkaline— that  of  Ilumboldt  lake  and 
Carson  sink  so  much  so  as  to  render  the  fish  quite  unpalatable  and  hardly  fit 
for  culinary  purjioses.     The  same  is  tnie  of  the  water  in  most  of  the  sloughs, 
and  also  in  some  of  the  rivers,  especially  the  Humboldt,  which  becomes  greatly 
deteriorated  at  its  lower  stages,  particularly  as  it  approaches  the  lake.     Washoe, 
Toshepah,  Pueblo  and  Guano  are  all  small  and  shallow  lakes,  the  water  of  which 
is  in  some  cases  clear  and  sweet,  while  in  others  it  is  discolored  with  earthy  matter, 
or  so  impregnated  with  salt,  soda  or  other  substances  as  to  render  it  <listasteful 
if  not  unwholesome.     About  some  of  these  lakes,  as  well  as  along  a  few  of  the 
rivers,  occiu:  patches  of  tule  lands,  or  ground  ovei-flowcd  at  high  water  and  cov- 
ered with  a  species  of  large-sized  bulrush.     Where  susceptible  of  easy  drainage, 
these  patches  can  readily  be  converted  into  excellent  meadows.     The  most  exten- 
sive tracts  of  this  land  are  found  at  the  mouth  of  t)ie  Humboldt  river,  around 
Carson  lake  and  sink,  and  above  Grenoa  on  Carson  river,  along  the  west  shore 
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Df  Franklin,  and  at  tho  outlet  of  "Waslioo  lako,  smaller  patcLes  being  met  with 
It  the  sinks  of  the  Umashaw,  Wcatheiiow,  and  Wemissa  creeks,  Humboldt 
:onnty,  and  around  several  small  lakes  in  Franklin  valley,  Lander  county. 

As  Uoncy,  Mono  and  Owens  lakes,  though  not  within  the  boundaries  of  Nevada, 
ill  lie  west  of  the  Sierra,  and  fonn  a  part  of  the  system  of  valleys  and  lakes 
stretching  along  the  western  rim  of  the  Groat  Basin,  the  first  two  being  very 
near  the  lino  of  this  State,  it  may  be  proper  to  give  here  a  passing  description 
Df  them.  Honey  Ijake,  so  named  from  the  honey -dew  abundantly  precipitated 
throughout  this  region  during  the  summer  montlis,  is  a  small  and  very  shallow 
body  of  water,  even  at  high  stages,  and  whollv  disappears  in  extremely  dry  seasons. 
Its  principal  confluents,  Willow  creek  and  Susan  river,  sink  into  the  tule  mai*sh 
^>efo^e  reaching  the  lake,  the  shores  of  which  are  in  some  placeg  low  and  swampy, 
while  in  others  thev  are  drv  and  elevated.  It  has  no  outlet,  and  is  destitute  of 
fiiih,  tho  water  being  strongly  alkaline.  To  the  west  of  the  lake  is  an  extensive 
valley,  skirted  by  the  Siemi  Nevada  in  that  direction,  a  strip  of  hilly  country 
separating  it  from  Pyramid  and  Mud  lakes  on  the  exist,  lilono  lake,  lying  about 
10  miles  southwest  of  the  di\'iding  line  between  California  and  Nevada,  derives 
its  name  from  the  tribe  of  Indians  originally  inhabiting  the  vicinity.  It  is  about 
14  miles  long  and  9  wide,  and,  though  never  sounded,  is  ^ipposed  from  the  con- 
figuration of  the  adjacent  mountains  to  be  very  deep;  some  trials  said  to  have 
been  made  with  a  300-foot  lino  failed  to  reach  bottom.  It  has  been  suggested 
that  the  bed  of  this  lake  is  the  centre  of  an  extinct  volcano  filled  up  with  water, 
\  hypothesis  that  assumes  plausibility  from  the  crater-like  form  of  one  of  its 
island.'*,  as  well  as  of  numerous  small  mountains  in  the  neighborhood.  By  chem- 
ical analysis  a  gallon  of  this  water  weighing  eight  pounds  is  found  to  contain 
1,200  giains  of  solid  matter  consisting  principally  of  chloride  of  sodium,  (cora- 
naon  wilt,)  carlK>nat(?  of  soda,  borax,  sulphate  of  soda,  (glauber  salt,)  and  silica, 
with  indications  of  the  presence  of  sulphuretted  hydrogen.  Holding  such  a  large 
[)ercentage  of  thes<?  sutistanccs  in  solution  the  water  of  this  lake  is,  of  course,  so  . 
irid  and  nau.-^eating  jis  to  render  it  not  (mly  unfit  for  drinking  but  oven  for 
f»athinir.  Leather  imnierrae<l  in  it  is  soon  destr(»y(Ml  by  its  corrosive  j)r(»perties, 
find  no  annual,  not  even  a  lish  or  froi^,  can  for  nioro  than  a  sh(>rt  tim<"  exist  in 
it.  '^riie  wild  fowl  in  visiting  it  kcoj)  almnt  the  mouths  of  the  creeks,  where  tho 
lake  WMtt-r  is  mixed  with  tliat  flowing  from  the  mountains.  The  only  thing 
fibh;  to  live  within  or  uprm  the  waters  of  this  lak(?  is  a  spmes  of  fly,  which, 
sj^ringing  from  a  larvjc  bred  in  its  bosom,  after  an  rphemeral  life,  dies,  and  col- 
lecting nn  the  surface,  is  driftr*!  to  th<^  shore*,  whore  the  remains  collect  in  great 
rpianiitii'S,  U\  be  fed  nj)on  by  tin*  ducks  or  gathered  by  the  Indians,  with  whom 
this  fnnns  a  staple  coniostiMe.  Nestling  under  the  eastern  water-shed  of  tho 
Sierra,  this  lak<^  receives  several  considerable  tributaries;  and,  although  desti- 
tute of  any  outlet,  such  is  tlie  ariility  of  the  atmosphere  that  it  is  always  kept  at 
nearly  the  sanic  level  l>y  the  procetJs  of  evaporation.  So  dense  and  sluggish  is 
i\\o  v.at(fr  ren^lered  through  supersaturation  with  various  wilts  and  other  foreign 
matters,  thafr  none  but  the  strongest  winds  can  raise  a  rii>ple  on  its  surface.  As 
the  Sierra  in.  this  neighborho(Ml  reaches  nearly  its  greatest  altitude,  the  scenery 
about  Mono  is  varii^l  and  majestic,  some  j>ortions  of  it  l»eing  at  the  same  time 
markeri  liy  a  most  cheerless  and  desolate  aspect.  This  lake  may  aptly  be  tenned 
w  dead  sea,  its  bitter  and  fatal  waters  rendering  it  literally  such,  whiles  all  its 
F-urrounfiinL^?: — wild,  <rl«>oniv  and  forebodinii: — are  highly  suifirestive  of  sterilitv 
and  death.  Dwen's  lake.  W\\\<i  to  the  south  of  Mono,  thoui^^h  somewhat  lari^er 
[ind  not  so  deejj,  does  not  otherwise  differ  materially  from  the  latter.  It  has  tho 
Sierni  on  the  west  for  a  back  ground,  while  its  water  is  almost  ecpially  salino 
and  bitter.  Like  Mono,  it  has  no  outlet  ;  and,  though  receiving  the  waters  of 
Oweii's  river,  a  large  and  rapid  stream,  its  surface  is  observed  to  be  r'very  year 
[felling  lower,  a  process  that  its  f<»rnier  shore-line  marks  indicate  to  have  been 
^■>ing  on  for  a  long  time.     This  subsidiug  for  the  last  Ave  years  has  been  at  tho 
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rate  of  nearly  two  feet  per  year.  Former  beach  lines  along  the  shores  of  Mono 
lake  indicate  that  it  has  in  like  manner  fallen  by  gradnal  stages  many  feet  below 
its  ancient  level.  The  larvae  generating  the  insect  fuxmd  on  Mono  lake  also 
breed  abundantly  in  these  waters,  being  the  only  form  of  animal  life  adapted 
to  live  in  or  about  them.  The  decomposing  action  of  this  water  is  sho\Mi  by  its 
effect  upon  the  bodies  of  a  company  of  Indians,  some  20  or  30  in  number,  who, 
while  seeking  to  escape  the  whites  several  years  ago,  having  taken  refiige  in  the 
lake,  were  there  shot  by  their  pursuers,  who  left  them  in  the  water.  In  the  course 
of  a  few  weeks  not  a  vestige  of  their  bodies  was  to  be  seen,  even  the  .bones  having 
been  decomposed  by  this  powerful  solvent. 

Alkali  Flats  and  Mud  Lakes. — ^The  surface  of  many  of  the  plains  and 
valleys  in  this  State  being  composed  of  a  stiff  clay  nejurly  impervious  to  water, 
and  at  the  same  time  quite  level  or  but  slightly  basin-shaped,  are  readily  con- 
verted, during  wet  weather,  into  shallow  lakes,  some  of  which  exist  but  for  a 
few  days,  while  others  last  until  the  dry  season  comes  on,  a  few  sometimes  con- 
tinuing throughout  the  year.  These  bodies  of  water,  though  often  covering  a 
large  area,  are  rarely  more  than  a  foot  or  two  deep.  When  drying  up  they 
usually  leave  behind  a  slight  deposit  of  argillacious  sediment,  to  which  circum- 
stance and  their  generally  miry  condition  they  are  indebted  for  the  name  wnd 
lakCj  commonly  applied  to  them.  When  covered  with  water,  or  even  but  mod- 
erately wet,  these  spots  are  mostly  impassable  to  teams  or  even  horsemen.  To 
obviate  this  difficulty  roads  require  to  be  thro\ni  up  and  impacted  by  travel  during 
the  dry  season.  Besides  this  clayey  sediment  many  of  these  lak^  on  drying  up 
deposit  a  variety  of  salts,  the  most  of  them  of  alkaline  nature,  whence  the  name 
alkali  flat  given  them  when  in  this  condition.  These  salts  are  white,  and  glisten 
in  the  sun,  so  that  these  localities  are  very  hot  in  summer  as  well  as  trying  to 
the  eyes  of  persons  crossing  them.  When  dry  their  beds  become  so  har<i  that 
the  hoof  of  an  animal  or  even  the  tire  of  loaded  wagons  leaves  But  a  slight  impres- 
sion. In  some  instances  while  the  greater  portions  of  these  flats  become  dry 
and  hard,  others  remain  moist,  the  water  in  places  coming  to  within  a  few  inches 
of  the  surface.  From  these  damp  spots  a  constant  efilorcscence  of  saline  matter 
goes  on.  The  sublimated  particles  are  left  upon  the  surfac^e  or  adhere  to  the 
shrubbery  if  there  be  any  near  by.  The  most  of  these  desiccated  lakes,  however, 
are  wholly  ^\•ithout  vegetation,  not  even  the  arteraesia  being  able  to  take  root 
upon  them.  These  spots,  so  transformed  alternately  into  mud  lakes  and  alkali 
flats,  are  also  the  localities  of  the  salt  beds  and  marshes  chanicteristic  of  this 
country.  Though  met  with  in  nearly  every  part  of  Nevada,  the  most  exten- 
sive occur  in  the  northwestern,  central  and  southern  portions  of  the  State,  where, 
in  the  wet  season,  some  of  them  cover  more  than  a  hundred  square  miles. 

Rivers  and  Stkeams. — In  proportion  to  its  size  Nevada  has,  perhaps,  fewer 
large  streams  than  any  other  State  or  Territory  in  the  Union ;  none  of  those 
within  its  limits  bemg  navigable,  and  not  more  than  four  or  five  justly  entitled 
to  be  called  rivers.  The  Humboldt,  the  largest  and  longest  river  in  the  State, 
is  at  ordinary  stages  fordable  at  many  places,  as  are  all  the  others  ©early  every- 
where along  them.  But,  while  i)ossessing  so  few  rivers,  this  State  contains  a 
great  number  of  small  streams,  which,  issuing  from  the  various  mountain  ranges, 
afford  an  extensive  propulsive  power  and  means  of  irrigation.  As  a  general 
thing  the  rivers  have  a  swift  current,  with  occasional  rapids,  though  nothing  like 
a  cataract  exists  in  any  j)art  of  the  State.  The  most  of  the  mountain  streams 
have  a  great  descent,  some  of  them  falling  a  thousand  feet  every  two  or  three 
miles.  Where  running  through  valleys  or  plains,  the  immediate  banks  of  the 
streams  are  apt  to  be  lowj  in  the  case  of  the  smaller  ones  only  a  few  feet  above 
the  water,  though  some  have  higher  benches  further  back.  Reese  river,  for 
example,  flowing  through  a  channel  having  nearly  parallel  banks,  is  scarcely 
anywhere  more  than  10  or  15  feet  below  the  adjacent  plain.  Except  towards 
its  terminus  it  never  dries  up,  and  rarely  ever  overflows  its  banks.     At  one  point 
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it  dif^ppcars  for  several  miles,  having  no  eliannel  abtn-e  ^uiud.  The  water 
here  is  diiTnscd  tLrongbout  tbe  soil,  lonning,  by  a  system  of  natural  irrigation, 
an  extensive  meadow.  B(4o\v  tbis  it  reappears  at  several  points,  and  l>eing 
iinallv  collected  a<niin  in  one  cbannel  flows  on  as  befoix'.  Tbis  stream  bas  an 
Average  widtb  of  15  feet  and  a  depth  of  alK>nt  two  feet.  After  pursuing  its 
coin-sc^  for  moi-e  than  a  hundred  miles  it  iK'gius  to  diminish,  standing  only  in 
jxHd.s  and  iinally  disappearing  altogctlier.  During  high  stages  <if  water  it  runs 
for  a  greater  distance,  making  its  way  nearly  to  tbe  Ilumboldt,  where  it  terrai- 
naies  in  a  tulc  swamp,  which  dries  up  in  one  summer.  Weatberlow,  Wamissa, 
L'liiasliaw,  and  bevenil  other  considerable  enK:'ks  in  the  State  resemble  Reese 
river  in  their  leadinij  features.  The  most  of  them  in  like  manner  terminate  in 
small  fL»n:!,  usuallv  called  sinks,  Nearlv  all  the  ruuninc:  waters  of  the  Nevada 
are  palatable  and  wbolesfune.  'i'bat  of  tbe  mountain  streams  is  always  excel- 
lent. In  most  of  the  sloughs  it  is  disagreeably  brackish,  wluch  is  also  the  case 
in  the  Uumboldt  river,  and  some  other  of  the  larger  streams,  partictdarly  at  low 
•jtagt^s  of  water,  the  im])urities  increasing  as  the  stream  desirends.  In  consequence 
of  waste  from  evaporation  and  absor}>ti<m  most  of  the  larger  streams  lose  as 
inucb  water  from  tbese  causes  as  they  gain  from  their  tributaries,  rendering  them 
isometiines  larger  near  their  sources  than  at  points  further  down.  The  Humboldt, 
for  instance,  u  stream  about  40  yards  wide  and  four  feet  deep,  is  scarcely  so  largo 
where  it  enters  the  lake  as  it  is  200  miles  above.  The  Walker  and  Carson  riv- 
ers are  also  smaller  where  they  empty  into  their  respective  lakes  than  at  points 
higher  up.  Tbe  Truckee,  though  not  so  large,  being  a  more  ra])id  stream,  dis- 
charges a  greater  vi^lume  (»f  water  throughout  the  year  than  the  IIuml>oldt.  In 
point  uf  size,  Walker  river  ranks  next  to  the  Truckee.  Carsim  river  has  on 
average  width  of  20  yards,  with  a  depth  of  three  feet,  and  is  about  two-thirds 
the  size  of  Walk<»r.  Franklin  river  is  a  much  smaller  stream  than  Carson.  The 
entire  length  of  the  Ilnmbuhlt,  including  its  two  main  forks,  is  over  300  miles. 
Tiiar  of  the  nthers  is  much  le^s.  15otb  the  Iluiiib(»ldr,  Carson,  and  "Walker  riv- 
ers are  fanned  by  \\ir  union  of  two  main  forks  ov  branches,  below  which  mmo  of 
t belli  liave  a  simrle  allbient  of  any  size,  the  Walker  none  whatever.  Tnickec 
riviT.  issiiiijir  a  laiir<«  htream  from  I-:il\e  Taboe,  receives  a  number  of  tributaries 
befi>re  leaving  tbe  nioantains,  after  wliieb,  llmugli  not  enlarged  by  anyafiiuents, 
it  proeives  i\  nearly  unifnnn  vc»bnne,  running  with  a  suilt  current  until  it  empties 
inti)  rvraiiiitl  hdie.  'i'he  water  of  this  stream  is  cold  and  j>ure  tbroughout  its 
entire  <'oui>c,  and,  as  it  has  a  great  descent,  it  could  be  made  to  supply  an  immense 
pr*»|)n!>ive  power.  Tbat  it  will  bu  largely  diverted  lo  tbis  use,  as  sojui  as  the  Cen- 
tral i*aeiiic  railroad  is  eciuijdeted,  a<linirs  of  nc>  doubt,  since  this  im]n'ovement  fol- 
b.»w>  ii]i'\iLC  ifs  banks  lor  more  llian  GO  miles,  nearlv  half  the  distance  tlirouffhboavv 
forcrsts  nf  s})ruce  and  i>iii<'.  wbich  supj)ly,  in  connection  with  the  extensive  water 
power,  gn  at  advantages  for  the  manufactme  of  lumber.  The  lIumt»oldt  river 
takes  ir.^  rise  iu  the  (ioose  Creek  mountains,  in  tbe  northwestern  corner  of  the 
Stall',  nbeiirr.  numinir  in  a  westerlv  eourw?  about  L'50  miles,  it  deflects  to  the 
south,  and  flt^winir  00  miles  farther  falls  into  Ilumboldt  lake.  It  runs  through  a 
tortuous  eliannel  with  a  moderate  euiTent,  falling  about  oOU  feet  while  traversing 
a  ilis:aiJC!'  of  2o0  miles.  It  j)asM's  through  an  <'xccedingly  dry  and  sterile 
ccpuntry.  Tbe  only  good  land  iscnni])rised  in  a  nanow  belt  of  alluvion  ab»ngitfl 
imnM-diat('  banks.  While  this  belt  (contracts  at  some  points  to  very  narrow  limits, 
or  disappears  altogether,  it  exj)an<ls  at  a  few  othcr.^,  as  at  Liisseu'S  meadows, 
into  grassy  bottoms  oi  considerable  extent.  During  the  period  of  high  water, 
which  (X'Ciirs  on  the  melting  of  tbe  snow  in  the  mountains  about  its  sources,  in 
the  months  «jf  April,  ilay,  and  June,  tbe  river  is  swollen  to  a  size  -omcwhat 

hiTffer  than  above  statc^l,  oircasionallv  overilowing  its  banks,  while  at  low  water 

*'.  Ill 

it  shrinks  inti»  smaller  dimensions,  a  condition  common  to  most  of  tbe  other  large 

streams  iu  the  State.  Tbe  only  tree  found  in  the  valley  of  the  Ilumlx>ldt  ia  a  spe- 
cies of  small  willow,  growing  on  the  banks  of  the  stream.     Nothing  but  a  little 
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scrabby  juniper  And  pine,  and  tbeso  very  sparsely,  is  met  witb  upon  any  of  the 
mountains  adjacent.  In  tbc  Goose  Creek  range,  however,  about  it«  bead  waters, 
tbero  are  some  groves- of  large-sized  timber,  with. fair  supplies  of  bnncb  graas 
and  water.  The  grass  along  tho  river  bank  consists  of  several  wild  varieties, 
socb  as  wire,  rye,  blue,  clover,  and  bunch,  some  of  which  are  so  injurious  to 
stock  that  experienced  drovers  will  not  allow  their  cattle  to  feed  upon  them,  but 
drive  them  into  the  mountains,  where  tho  grass,  though  less  abundant,  is  more 
nutritiuns  and  wholesome.  The  only  fish  found  in  this  stream,  or  tho  lake  into 
which  it  discharges,  are  minnows,  uf  little  value.  During  tho  summer  the  Hum- 
boldt swarms  with  mosquitoes,  gnats,  sandflies  and  other  trcmblesome  insects. 
These  pests  are  very  numerous  along  the  lower  portions  of  the  river  and  al>out 
the  lake. 

In  their  loading  features  and  surroundings  the  Truckeo,  Carson,  and  Walker 
rivers  do  not,  except  as  to  size,  differ  materially  from  the  Humboldt,  having  first 
a  narrow  and  ]>artially  fertile  valley  near  their  immediate  banks,  with  another 
much  more  extensive,  but  wholly  barren,  lying  somewhat  higher  and  stretching 
away  to  the  base  of  the  mountain  ranges  that  bound  them  on  either  hand.  The 
cotton  woods  that  once  formed  a  narrow  fiinge,  or  stood  in  small  clumps  along 
these  streams,  have  mostly  been  cut  down,  and  there  is  little  left  except  a  willow 
copse  to  mark  the  meanderings  of  the  rivers  through  the  plains,  or  their  passage 
thix)ugh  the  deep  canons  that  sometimes  occur  along  their  i-outes.  These  canons, 
by  subdividing  the  main  valley  into  different  parts,  sometimes  cause  the  waters 
of  the  same  river  to  bo  designated  by  separate  names.  After  leaving  the  moun- 
tains fn>m  which  they  all  take  their  rise,  there  is,  with  the  exception  uf  a  little 
willow  and  the  few  cottonwoods  mentione<1,  no  timlier  along  any  of  the  streams 
in  tins  State  or  in  the  valleys  through  which  they  flow.  In  Reese  River  valley, 
pro])er,  more  than  100  miles  long,  there  is  not  a  stick  of  timber  largo  enough 
for  a  fence  rail,  and  nearly  all  the  other  valleys  and  plains  in  the  country*  are 
equally  destitute  of  timber. 

TuE  SriaN(;s  of  Nevada. — ^l''hese  abound  in  many  parts  of  the  State,  and 
are  to  the  ecimoniist  not  more  objects  of  value  on  account  of  their  utility  than 
of  intert?8t  to  the  scientist  IxTAuse  of  their  size,  tcm|>eratnro,  modes  of  occun-eucis 
chemical  properties,  and  other  iiatural  peculiarities.  They  are  met  with  at  all 
altitudes,  and  often  under  such  stninge  conditions  as  justly  entitle  them  to  Iw 
considered  geological  LMiriosities.  They  are  found  on  the  mountain  sides,  in  the 
valleys,  and  far  out  on  the  desert — large,  small,  deep,  shallow,  cold,  hot,  and 
tepid.  Some  are  in  a  state  of  ebullition,  leaping  up  with  a  gurgling  sound,  as 
if  heated  by  fierce  tires  below,  while  others  are  quiescent.  Some  are  jk'I lucid 
and  perfectly  pure,  while  others  are  impregnated  with  a  great  vjiriety  of  minei'al 
and  metallic  substances.  In  some  places  they  occur  solitary  and  at  others  in 
groups,  a^  many  as  a  hundrcd  being  found  within  an  area  of  a  few  acres.  In 
temperatim)  they  range  from  50  to  204  degrees,  the  latUn*  about  the  boiling  ^wint 
of  water  in  this  region.  In  diameter  they  vary  fnmi  I  to  100  feet,  and  in  depth 
from  .'i  or  4  to  150.  In  shape  they  incline  to  be  circular,  many  of  them  being 
perfectly  round,  with  funnel-shapecl  or  pei*pendicular  well-like  walls.  Tho  min- 
eral and  tiiermal  springs  are  generally  situated  on  a  mound  formed  from  the  silicious 
or  calcareous  particles  brou^^ht  up  and  deposited  by  their  own  waters.  Some  of 
thes<j  mounds  cover  several  acres  and  reach  a  height  of  50  or  GO  feet,  or  even 
more.  In  some  cases  the  walls  of  tho  springs  are  formed  of  these  limy  or  sili- 
cious concretions,  which,  sha^.od  into  huge  basins,  lift  them  several  feet  above  the 
level  of  the  mounds,  while  in  others  they  aw  composed  simply  of  earth  or  turf. 
The  water  in  most  of  them  is  soft  and  palatable  when  cold,  and  so  clear  that  the 
smallest  object  can  lie  seen  at  a  great  de])th,  even  th(^  minute  oriiic4;s  through 
which  tho  water  cmters  at  the  l>ottom  of  tho  (leepest  spring  being  visible.  Fre- 
quently a  hot  and  a  cold  spring  ore  in  such  proximity  tliat  a  person  can  dip  ono 
hand  into  each  at  tho  same  time.     From  some  a  small,  and  from  a  few  quite  a 


WEST  OF   THE   KOCKT  1I0UXTAIK&  307 

Iat^.  strenin  c^f  -k^&z^t  »sQe£«.  TrLiic  in  otLere  the  u-axex  moi>i*ly  kivps  even  with 
the  u»p.  <*r  dt«f*  iioi  rxa*e  s<»  hisfi..  Sinno  of  iIiosh?  spring?  ^'niii  a«  o«ior  of  i^il- 
phnretie'l  Ly.lrCf£ren.  a&d  las^re  i^IicLily  of  s^ulplair.  wliilo  iiihors  luivo  a  chulyUMito 
ta&e.  Anfilnii^  iesi>  <>f  iho  'vra'.eiv  from  ibo  inoxx'  ];ij;L]y  mincraliscni  of  ihf«o 
spriajTS  show  iLem  u»  <\»n:iir:,  iu  various  pr*^p«>n:on?i.  iho  cLloriiU^  of  aiiHliur.i  an<i 
mfi^Difsuxu.  wiiL  sotla  in  difft-rcm  fonusand  a  ^iqaII  tH^ixx^nia^Mif  liim\  sulphnr, 
s>ilica  inin,  mid  ors^nio  maiu-r.  A  few  of  tbost*  havo  an  intomutrini;  or  liilal 
ncf  ion.  the  water  ci»niiD<r  to  the  surfsuv  with  a  :!'urslin!r  ^Mind  and  sinking;  a>i'«v 
ever}-  few  mimites.  iLis  s^aWidenoe  !!>i»im*iinH^  ivmiinuin^  for  a  niiH^h  lon^irr  ihtiivI 
^"♦•ccasionally  f«.«r  wrtks-  i>r  perhaps  months.  Tho  nonnds  and  oriluxv  of  ancient 
tbennals  aie  frc'r|iaenily  mvi  wiih,  iK-in^;  now  destitute  of  water,  a  txmdiiion  to 
which  many  seem  rapidly,  and  |K»rhaps  all  are  p^dually,  appixviehin^. 

These  fouut^iins,  l>oth  minoi-al  and  thenual.  atv  nnich  frinpiente^l  by  the  Indians 
for  their  supfvosed  medicinal  virtues:  and  that  some  nf  them  do  }H>ssess  valuable 
cnrative  pmj^enies  hjis  W-en  abundantly  shi»wn  by  the  Ikmu-Iii*  ciMifentHl  throiurh 
their  use  n]K»u  multitudes  of  invalids  who.  during;  the  }tast  few  years,  have  ha«l 
recourse  to  them.  S^me  of  the  cold  sprinsjs  esinvially  tlu>se  iu  the  lai^T  val- 
leys, are  quite  as  limpid  as  the  thermals,  while  they  an*  nfien  not  only  larjyer 
and  deeper,  biit  also  fi-eer  from  mineral  subst.'uiee^  than  the  latter.  It  fnH]uenily 
happens  tluit  the  mountain  streams,  after  sinkinir«  reap(H*ar  in  the  form  of  spriuiirs 
Dear  the  margin  or  uut  in  the  middle  uf  the  valleys;  and  while  some  of  theM'  aro 
small  or  of  but  minlerate  size,  others  ai'e  immense  {nnds,  beiu*^:  from  10  to  t(H) 
feet  iu  diameter,  and  often  100  f^H*t  i>r  more  in  depth,  s<»mo  of  them  sending  off 
large  streams  of  water.  Not  all  the  cold  spring,  however,  an'  fnv  fivm  divtasto- 
ful  and  deleterious  matters,  some  beiuji;  so  n'pulsive  that  even  animals,  though 
suffering  from  thirst,  refuse  to  drink  from  them. 

The  most  n^markable  gnnip  of  ihennals  in  this  State  is  that  known  as  tho 
Steamlioat  Springs,  so  culled  because,  when  first  discoveo'd,  tliey  an*  said  to 
Ijav<r  emitted  a  pulKu;;  ntii>e  soiiu'tliiiig  like  that  o\'  a  high-pressun*  steamlMtat. 
The  only  stmnd  eM-npiiiij:  iVuiii  theni  at  present  is  a  s<vthiiig,  gurgling  nois«»  like 
that  «»f  a  Imiliijg  caldron.  Tliese  springs  are  situated  in  \Vaslh»e  cojuity,  about 
IG  miles  ii*»nli  tit"  (.'arson  City  and  four  oast  fnmi  the  Sierr;i.  near  a  range  o\'  h»w 
basaltic  hills,  an  exten>ive  llow  <if  this  rock  overlying  granite.  Tlu'v  (uvupy 
a  nxky  nnHiud  ahout  half  a  mile  lung  antl  a  cpuuter  t»r  a  mile  wide,  having  an 
elevation  of  CtO  or  (jO  fe<'t  ab«)ve  the  adjacent  valley.  Tiiis  mound,  which  is 
composed  wholly  uf  silicious  matter  deposited  by  the  wateiv,  is  nMit  longiluili- 
nallv  bv  a  ninnher  of  incirnlar,  s<'rairirv-edir<'d  fissures  from  six  inches  to  a  fmit 
in  width,  caUMMl,  apparently,  by  some  iiplieaviug  force  fi^Mu  behiw.  (liU'gling 
]ip  thrurigh  tlies(>  elmsnis,  which  jirohabjy  extend  to  the  bottoiu  of  the  mound, 
conie,  at  iiir<*rvals  of  a  few  mimites,  volumes  t>f  h<»t.  water,  which,  after  hissing 
and  foaming  for  a  minute  or  two,  subside,  leaving  the  aperture  again  nearly 
empty.  From  some  of  thes(.)  (»peiiings  small  jets  of  steam  constantly  esi'ji|H*, 
acrompanied  with  the  emission  of  ffin^.  liesides  these*  ilssnres  tlu*r(i  are  {Hfois 
fdhd  with  hot  wat<'r,  one  of  which,  oceu]>ying  a  basin  three  fee't  in  diameter  and 
(jue  fi>ot  high,  built  u])  by  the  de]K)sition  of  solid  matter  held  in  solution  liy  tho 
water,  rises  and  falls  with  great  regularity  every  six  minutes.  J-'or  ahoiil  live 
minutoN  the  water  left  iu  the  bottom  of  thiw  basin  remains  ipiii'scenl,  when  if 
gradually  rises,  the  ebullition  incn-asing  until  it  runs  over  tin*  rim,  when  it  again 
subsides,  the  agitation  lasting  a  little  over  a  nlinul(^  liy  throwing  a  f«^w  oinu^es 
of  soap  into  this  basin  tht;  water,  after  rising  and  falling  a  few  times,  as  usual, 
begins  to  b(»il  with  fury,  throwing  uj*  the  spray  sijc  or  eight  f<M*t  and  wnding  off 
vofumes  of  steam.  In  this  manner  its  action  can  for  hours  be  preteriuiLuniliy 
escitefl,  with  varying  degre<?s  of  energy,  until  it  finally  (Mimes  to  rest,  lh(?  water 
disappearing  entirely  from  the  basin,  and  not  rising  again  for  some  time,  m  if 
exhausted  by  these  vehement  exertions.  Tho  temperature  of  the  hotti'st.  of  thcmo 
springs  is  20 4"^  Fahrenheit,  this  being  about  tlio  boiling  iKiint  of  water  at  that 
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altitude.  T!io  tcmperatnre  of  othere,  however,  is  mnch  lower.  The  air  aboot 
the  spot  Bnicll»  of  pulphnr,  the  gronnd  in  the  vicinity  being  in  places  impre^- 
nnted  with  that  mineral.  Ah)ng  the  eastern  base  of  the  tmnnlus  on  which  the 
aprin^  nn»  nitnated  flows  a  rivulet  pnre  and  cool,  till  it  mingles  with  the  warm 
and  minenilized  water  of  tlie  latter.  At  times  the  chemical  agents  at  work  here 
aecm  more  active  than  at  others,  the  sounds  emitted  being  londer  and  more  fre- 
quent and  the  steam  more  abundant.  It  is  even  probable  that  a  gradual  but 
genenil  8iil)sidence  of  action  is  going  on,  as  the  loud  puffing  sounds  said  to  have 
been  observed  here  when  tlie  springs  were  first  discovensl,  some  20  ye^ira  ago, 
nre  no  longer  heard.  The  conntr}'  about  also  affords  evidence  that  the  spring^) 
in  this  neighl>orhoo<l  were  formerly  much  more  extensive  than  at  present. 

Other  gnmps  of  warm  springs,  scarcely  k»ss  remarkable,  besides  many  less 
wonhy  of  note  than  that  above  described,  are  met  with  in  diflferent  parts  of  tho 
State.  In  the  v.illey  of  the  CJreat  Salt  Bed,  southern  part  of  Humboldt  county, 
occur  threes  clu8t(*Tv  of  thermali,  separated  by  a  distance  of  six  or  eight  mileg^ 
one  on  ea<'li  side  and  one  in  the  centre  of  thoi  valley — ^l>ut  all  so  much  alike  that 
a  d<?Hcrij)tion  of  one  will  serve  to  give  a  gocxl  idea  of  the  others.  The  principal 
group  at  this  ])lace,  being  that  in  the  centre  of  the  valley,  consisting  of  over  20 
springs,  occupies  an  oblong  mound  covering  10  a(Tes  and  rising  60  feet  above 
tlio  level  of  the  valley.  This  mound,  formed  wholly  by  the  carbonate  of  lime 
brought  up  and  deiwsited  by  the  waters,  is  covered  with  short,  coarse  gross. 
Some  of  the  sj)rings  are  fringed  with  rushes  and  tales.  Much  of  the  surface  13 
aaturate<l  with  water  (wm  the  oveiHow  of  the  springs.  This  overflow  runs  in 
small  channels  out  upon  tho  plains,  whewj  it  is  smm  evaporated  or  absorbed  by 
tho  dr}'  and  ])<irous  earth.  Upon  the  summit  and  about  the  sides  of  this  tumulus 
are  situatefl  the  springs,  some  occupying  well-shaped  openings  in  the  turf  and 
others  issuing  from  huge  basins  composed  of  limy  concretions  resembling  ala- 
baster, or  from  the  tops  of  tumuli  fonned  of  the  same  material  and  raised  six  or 
eight  feet  above  the  surface  of  tlie  moinid.  Some  of  these  springs,  or  rather 
pools,  are  mon»  than  t»U  fe<^t  wide,  while  the  diauu'ter  of  others  is  not  more  than 
two  or  three  feet,  tlie  whole  varying  as  much  in  depth  as  in  superficial  area. 
There  is  also  a  wiih^  dillerence  in  temi)erature,  some  being  at  boiling  point  while 
others  are  sim])ly  tc])id  or  quit<»  cool,  tli(»  hot  and  ctdd  springs  in  some  instances 
being  sepamted  only  by  a  lV*w  feet.  The  water  in  all  is  soft,  pure,  and  limpid, 
and  so  tnms])an*nt  that  the  smallest  object  ran  be  seen  at  a  depth  of  dO  or  GO 
feet.  Ihibbles  of  iras  are  seen  constantly  ascendincf  throu£;h  it.  but  there  is  no 
ebullition  nor  pcrct'piiblc  esonjie  of  steam.  While  all  thesi*  springs  keep  qiiito 
or  nearlv  fnll  hut  few  <ivorilow,  th(*  u'lfirreffJite  amount  of  water  discharijed  boinir 
funall.  Tli(»  cluster  oi'  springs  on  the  west  side  of  the  valley  contains  eight  pools, 
hot,  warm,  and  cold,  the  most  of  them  larger  and  deej>er  than  those  in  the  cen- 
tral gnmp,  while  those  tui  the  eastern  siile,  though  equally  numerous,  are  not  so 
large.  At  Wilsi>n's  raiieh,  in  the  S4^utheni  end  of  the  valley,  are  a  inmilKT  of 
small  springs,  some  of  them  «piite  hot,  while  ah»ng  its  easteni  side  are  to  l>e  seen 
the  CTater-shai)ed  basins  and  tumuli  of  extinct  th<»nnals. 

At  the  following  addiiional  hx\aliries  in  this  Stat«»  hi>t  springs  occur,  either 
isolated  or  in  groups,  and  i»f  difterent  dimensions,  souk^  large  ami  in  a  stare  of 
active  ebullition,  oiliei"s  small  an<l  wIk^IIv  quiescent :  at  several  ]H»ints  in  C'ar^^n 
and  Kaijh*  vallevs;  on  the  desert  Wtween  Tniekee  river  and  lIuml»oldt :  in  the 
vicinitv  of  lUack  Kook,  vevv  numerous:  alonirthe  eastern  base  of  the  Pine  Nnt 
mountains;  o\i  the  desert  between  the  Kig  Bend  of  the  Cavsim  and  Walker  riveRs; 
neiir  Keiders  station  on  the  W'ellinfiion  n>ad,  lt>  miles  west  of  the  Sinkavat:i 
mountains  and  40  east  <if  Walkers  lake;  at  a  ninnber  of  ]»laces  iji  l^assen.  Alpine, 
and  Mono  c«nm ties,  (.'alifonna,  near  the  Nevada  line:  upper  em!  of  IVsn^otV 
valley,  western  part  of  1-ander  iH»uuty :  east  si<le  of  Keest*  Itiver  valley,  GO  miles 
north  of  Austin:  south  end  of  Sniokv  vallev:  in  first  rauire of  motmtains  esist  of 
Toquima  valley,  and  in  the  valley  l^eyond:  along  the  sotith  side  of  the  Upper 
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[luniLoldt,  and  great  iiuml>er$  i^caitered  over  Frankliu  \'allcy,  besides,  in  many 
3laces  tlirougbout  the  Stat4*,  the  mounds  and  other  evidences  of  extinct  thenuals, 
low  witliont  tdgns  of  heat  w  muistuix'.  At  some  i)f  the  localities  ennmcrated  the 
»pring»  are  large,  deej^^  and  uumerouis  the  water  being  kept  at  a  high  tem{)era- 
:ure  and  in  a  btate  of  viiJeut  cunimotioii  by  internal  heat ;  at  others  these  coa- 
litions are  nearly  all  revenged,  the  oiifices,  once  apparently  much  deepc»r,  l)eing 
learly  filled  up  and  the  temperatui"o  of  the  water  i^carcely  alK)ve  blood  heat,  jus- 
if^nng  the  conclnsion  that  the  <'<Hiliug  ])ri>cess  is  general,  autl  tliat  the  chemical 
irCtiouupon  which  it  is  deiK'udeut  fiii' its  elevated  iem|)eratm^  is  constantly  dimin- 
shing,  and  will,  in  process  of  time,  cease  altogether.  There  ui'e  cases,  however, 
n  which  this  action  is  su])}X)scd  to  be  on  the  increase  and  in  which  tho  springs 
ippear  to  be  of  recent  origin,  not  U-ing  contained  in  the  usual  n>cky  luisins  nor 
•urrounded  with  the  moiuuls  funned  by  the  deposition  of  silicious  or  calcareons 
natter.  Of  this  kind  are  ilie  sjuiiigs  situate  in  the  ILit  Creek  districts,  Nye 
xiunty,  the  surplus  water  uf  which  is  so  copiiHis  and  hoi  ius  to  have  given  tho 
lame  Hot  creek  to  the  sm^am  issuiuij:  from  thent.  Lesides  this  theu'  are  other 
:iot  creeks  in  the  State,  haviuir  iheir  ori<riu  in  a  similar  cause. 

Some  of  the  ct>ld  spriugs  in  Nevada  are  s<'areely  less  remarkable  l>ecause  of 
:heir  size,  depth,  or  the  great  volume  of  water  they  discharge  than  the  theiinals 
ilK)ve  describetl.  The  luost  noted  of  ihest*  occur  in  the  central  and  easteni  part 
>f  the  State.  Along  the  wcbteni  side  of  Smoky  valley  aie  a  nmnber  <if  potds, 
irarying  in  diameter  irom  20  to  SO  feet,  some  (»f  them  being  at  least  100  feet 
leep — so  deep,  in  fact,  that  the  water,  w  liich  is  soft  and  ch^ar  as  crystal,  has  a 
lark  blue  ap2)earauce.  Sfvenil  of  these  ai*e  filled  with  small  fish  and  send  off 
I  large  stivam  of  water.  8o  immense  are  some  of  these  fountains  tliat  it  has 
[>ccn  conjectiu-ed  they  must  have  their  sour'Cs  in  subteiTanean  lakes;  a  more 
iilausible  tbeorv,  however,  is  that  thev  orii^riuatc  from  the  mountain  streams 
ivhich,  sinking  on  the  margin  of  the  valley,  jiursiie  their  way  tuider  ground  until 
:hey  meet  with  some  obslniciion,  when  they  collect  in  resiTvoirs  that  ultimately 
find  an  outlet  in  tht>e  springs.  In  tlie  sect»nd  tier  of  valleys  east  of  Smoky 
.K?curs  another  group  t»f  these  sjirings,  also  circular  in  fonn,  very  deep  and  full 
>f  clear  cold  water,  but  havini^  iu»  apparent  outlets  or  inlets.  Tlu-se  ah«>  swanu 
ivith  small  fish,  x\n.-  number  of  which  leads  to  the  belief  that  thrre  nuist  be  uioro 
rcx»ni  for  thein  beneath  the  tnrf-like  sod  bv  which  thev  ari'  snri*ounde<l.  In  one 
fif  the  lateral  valleys  on  tlie  Upprr  Ilunibohlt  is  a  meadow  covering  1,200  acn^s 
and  clothed  with  luxnri:ini  grass,  in  the  njidst  of  whi<h  are  several  hundnul  eir- 
cular  openings,  from  three  to  si-\  leer  widr,  through  which  the  pnix»,  ])ellucid 
water  rises  nearlv  to  the  surface,     Thev  are  verv  de<"p  and  full  of  small  lish, 
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the  number  of  whieh  b<-C'>nieo  greatly  increiist'd  on  shaking  the  sunoumling  turf, 
which  can  ea.sily  l)e  done*  by  ihc  weight  of  the  j)erson,  favoring  the?  siip}M)siru»u 
that  llnse  apeilures  are  really  the  vent  holes  of  an  exii'usive  underground  lake. 
Franklin  river,  a  good-tized  ^lrean^  is  lbrnie<l  almost  wholly  fi"om  tributaries  that 
take  their  rise  in  a  serio  of  large  .springs  ranged  along  the  b;ise  of  the  moun- 
tiiins  bounding  its  valley  on  the  west.  Souk*  of  thesis  springs  s<'n<l  olf  creeks 
1-5  feet  wide  and  <iver  a  foot  deej*,  v.hieh  run  with  a  rapid  current.  The  number 
of  s])rings  contained  in  'J  Imusand  »Sj)rings  valley,  on  the  I  pper  llundfoldt,  is 
sufliciently  indicated  by  its  naint; ;  many  of  these  are  di.^tinguished  for  their  size 
and  the  excellence  of  their  water. 

Salt  Ueds. — The.se  deposits,  through  their  extent  and  numl)er,  iK'come  not 
<fnly  a  nestable  feature  in  the  choroirraphy,  but  also  an  uufHtrtant  item  in  tho 
economical  rexjurces  of  Nevada.  Like  the  alkali  Hats  and  nmd  lak«'S  they  arc 
coniined  to  the  valleys  and  plains,  in  which  they  cover  the  points  of  gifatest 
dej»re.Sftion,  the  most  oi'  them  Ining  mlja(reni  to  or  enci»miKiss<?d  by  a  belt  of  alkali 
lands.  They  are  doubtless  of  lacustrine  origin,  «.K'CU]>ying  what  were  fonuerly 
the  ba.sins  of  inland  seas  and  salt  lakes,  their  de])osition  l>eing  eirecte<l  through 
the  evaporation  of  these  bodies  of  water.     Besides  the  extensive  beds  of  this 
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mineral  oecnning  in  OliuTcbill,  Esmeralda,  and  Lincoln  counties,  there  are  seve- 
ral smaller  deposits,  as  well  as  a  nnmber  of  saliniferons  springs,  elsewhere  in  the 
State,  all  of  which  may  become  of  local  value  on  account  of  their  proximity  to 
8np[K>sed  -^uluablo  mines.     The  most  productive  bed  at  present  is  that  of  the 
Sand  Spring  Salt  Mining  Company,  75  miles  east  of  Virginia.     The  claim  of 
this  company,  consisting  of  1,600  acres,  occupies  a  depression  in  the  southeastern 
comer  of  an  extensive  alkali  flat,  the  centre  of  which  for  a  space  of  several 
hundre<l  acres  is  damp  and  marshy,  and  some  portion  of  it  covered  i^'ith  a  few 
inches  of  water.     This  damp  surface  is  coated  to  a  depth  of  two  or  three  inches 
with  a  crystallizcil  incrustation  of  salt  formed  by  sublimation  of  the  particles  of 
this  mineral  with  which  the  clayey  strata  below  are  charged.     On  removing  this 
coating  of  salt  a  thin  body  of  fine  white  clay  is  exposed,  overlying  a  stratum  of  soft 
black  clay,  which,  in  turn,  rests  upon  another  seam  of  green  and  black  clay,  con- 
taining conrse  globules  of  salt.     Beneath  this  seam  occurs  a  deposit  of  crystal- 
lized salt,  hard  and  massive  but  of  unascertained  thickness.     In  collecting  the 
salt  at  this  place,  a  tract  embracing  a  score  of  acres  or  more  is  selected,  and 
divided  into  strips,  from  each  of  which,  in  regular  order,  it  is  scraped  into  laige 
heaps  with  a  broad  wooden  hoe.     These  heaps,  after  being  exposed  for  a  few 
days  to  drain  and  dry,  are  conveyed  in  wheelbarrows  or  cars  running  on  wooden 
tracks  laid  down  for  the  pnqiose  of  facilitating  transportation  over  the  soft 
ground,  and  thrown  upon  platforms  or  dumps,  when  the  salt  is  ready  for  sacking 
and  shipment  to  market.     After  one  of  these  surface  sections  has  been  stripped 
of  salt,  the  incrustration  immediately  begins  to  refoi-m,  and  so  rapidly  do  the 
secretions  from  the  saliniferons  clays  below  proceed  that  a  few  weeks,  and  some- 
times less,  is  suflicient  to  fully  replace  it,  admitting  of  the  gathering  of  a  fresh 
crop  at  least  every  month.     As  the  masses  of  cn'stallized  salt  underlying  these 
clayey  strata  axo  probably  inexhaustible,  it  would  seem  as  if  this  process  of 
replenishment  might  go  on  forever.     These  clays  are  not  the  primar}'  sources  of 
supply,  though  no  doubt  8er\'ing  a  useful  purpose?  in  promoting  by  their  heat  the 
Bubiimation  of  the  saline  particles  as  well,  perhaps,  as  in  aiding  their  condensa- 
tion upon  the  surface.     Large  sections  of  the  alkali  flat  at  Sand  Spring,  lying 
outside  of  this  company's  claim,  are,  during  the  dry  season,  covered  with  a  coat- 
ing of  salt;  but  it  is  neither  so  heavy  nor  pure  as  that  owned  by  them,  being 
ran*ly  more  than  an  inch  thick,  and  largely  mixed  with  alkaline  and  other  for- 
eign matters,  resembling,  in  these  particulars,  the  deposits  in  Smoky  valley,  and 
in  the  Cortez  district,  an«l  other  salt  fields  of  limited  extent  elsewhere  in  the 
State.     The  leading  features  of  the  larger  beds,  however,  are  almost  identical 
with  those  of  this  deposit  at  Sand  Spring,  the  character  of  the  salt  and  the  mode 
of  collecting  it  being  also  very  much  the  same.     Prior  to  1S62,  all  the  salt  used 
in  this  State;  was  bn)ught  from  San  Francisco,  at  an  average  cost,  laid  down  in 
Virginia,  of  about  $150  per  ton.     During  that  year  parties,  having  imported  a 
henl  of  camels  for  the  purpose,  began  pat^king  this  commodity  in  from  the  salt 
pools,  45  miles  southeast  of  Walker  lake,  whereby  the  prices  were  souicwhat 
reducwl.     The  fojlowiug  year,  the  Sand  Spring  Company  having  conmienccd 
opemtions,  the  i)rice  of  salt  suflenKl  a  further  reduction,  and  for  the  past  two  years 
this  article  lias  been  delivered  to  i\w  mills  about  Virginia  at  the  uniform  rate  of 
S(>0  per  ton,  being  considerably  less  than  the  av<»nigc  cost  of  freight  from  San 
Francisco.     During  the  year  18G6  this  company  dis])osed  of  about  150,  and 
during  the  past  year  of  al>out  250  tons  of  salt  per  month,  the  most  of  which  was 
consumed  in  the  mills  and  reduction  works,  a  little,  also,  after  gi-inding,  having 
l»een  used  for  meat-packing  and  culinary'  ]>nr])()ses,  for  which  it  is  well  adapted. 
Tlie  Sand  Spring  Com])any  have  over  6100,000  invested  in  this  business,  and, 
though  owning  several  large  teams,  hire  many  others  to  haul  the  pnxluct  of  their 
salt  fields  to  market,  their  fn'ight  bills  amounting  to  fi-om  S10,000  to  815,000  per 
week.     Largo  as  is  the  amount  of  salt  they  are  thus  enabled  to  deliver,  the  supply 
is  scarcely  equal  to  the  demand,  some  of  the  larger  mills  cod suming  between  35 
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and  40  tons  per  month.    Tho  company^  finding  their  salt  iroll  Baited  to  tabic 
use,  have  erected  a  steam  mill  at  Virginia,  where  considerable  quantities  are  ground 
and  put  up  for  this  purpose.     About  40  miles  north  of  tho  Sand  Springs  bed. 
also  in  Churchill  county,  is  another  and  still  larger  bat  very  similar  deposit  of 
salt.     At  this  place  there  is,  first,  an  incrustation  of  salt  an  inch  or  two  thick 
overlying  a  stratum  of  blue  clay  18  inches  thick,  filled  with  cubical  crystals  of 
salt,  andresting  upon  a  heavy  body  of  these  crystals  free  from  earthy  matter  and 
reaching  downward  to  an  unknown  depth.     This  property  is  also  owned  by  a 
company,  who  have  laid  down  a  tramway  for  running  out,  a  platform  for  receiving, 
and  a  house  fur  storing  their  salt.     From  this  locality  the  Humboldt  mills  obtain 
their  supplies  of  this  commodity,  a  little,  also,  having  been  sent  to  Virginia  and 
Austin,  it  being  extremely  white  and  pure.     In  the  Silver  Peak  districf,  Esme- 
ralda county,  occurs  the  most  extensive  salt  field  in  the  State,  its  area  covering 
some  40  or  60  square  miles,  much  of  which  is  coated  with  a  thick  incrustation 
of  the  pure  chloride'  of  sodium,  underlaid  by  seams  of  clay  and  a  crystallized 
mass  of  salt  of  unknown  thickness,  as  at  Sand  Spring  and  Big  Salt  valley. 
Situate  near  the  e<lge  of  this  l>ed  arc  a  number  of  saline  springs,  the  water  of 
which  evaporating  is  constantly  increasing  the  deposits  of  salt  about  them.  Holes 
dug  in  the  earth  in  this  vicinity  are  in  a  fc«hort  time  completely  filled  with  a  solid 
mass  of  salt,  deposited  from  the  supersaturated  water  seeping  into  them.     It  is  a 
curious  circumstance  that  situated  in  close  proximity  to  these  pools  of  perfect  brine 
are  a  numl>er  of  springs  of  soft  fresh  water.     In  the  Columbus  district,  and  within 
half  a  mile  of  the  principal  mines,  layers  of  salt  interstratified  with  clay  aie 
found  near  the  surface ;  and  by  removing  a  foot  or  two  of  earthy  matter  on  top, 
the  water  coming  in  fills  the  excavation  in  the  course  of  four  or  five  days  \diti 
a  compact  mass  of  pure  white  salt.     North  of  this  spot  fivQ  miles  are  the  pools 
from  which  the  camel  train  several  years  since  procured  their  loading  for  Vir- 
ginia, and  at  a  point  10  miles  to  the  west  is  the  extensive  deposit  known  as 
TeaFs  salt  marsh,  and  from  which  tho  millH  at  Aurora  obtain  their  supplies. 
Besides  ihes»o,  there  are  several  other  salt  beds  of  minor  importance  both  in-this 
vioiiiify  and  in  other  parts  of  EtinicTaltla  connty,  as  well  as  also  in  Owen's  valley, 
Inyo  county,  California,  adjoining  Esmeralda  on  the  southwest.     In  the  Pah- 
ranair.it  distri<'t,  srmtheiistcni  j»an  of  Lincoln  county,  on  th(?  upper  waters  of  tho 
Rio  Virgin,  masses  of  crystallized  salt  exist  in  such  <inuntities  as  to  constitute  a 
notaldc  part  of  tlie  mountain  in  which  thcv  occur.     They  lie  in  strata,  are  almost 
chemiciiUy  ])ure,  and  so  transpan?nt  that  ordinary  print  can  hv  read  through  blocks 
of  this  material  a  foot  s(juarc.     T\ir  salt  dejiosit.s  before  alluded  to  as  ocnirring 
in  Smoky  valley  and  near  the  Cortcz  district  are  slight  and  impure.     The  former 
and  th<*  nmre  inij>ortant  of  the  two  lies  40  miles  south,  and  the  latter  (iO  miles 
nonh  of  Austin.     The  incrustation  of  silt  at  these  localities  is  scarcely  more  than 
half  an  inch  thick.     It  is  deposited  as  elsewhere  by  efflorescence,  and  though 
destitute  uf  any  heavy  bodies  nf  salt  below,  possesses  the  usual  ]x)wer  of  repro- 
duction, rencwinsT  itself  as  often  as  removed.     It  is  dissipated,  however,  by  the 
lefist  amount  of  min,  thouirh  readily  r<'appearini»'  on  the  return  of  diy  weather. 
From  the  Sniokv  vaUev  bed,  where  a  C(»nsiderable  amount  of  wilt  isc«»llected, 
and  also  some  manufactured  fi>r  talde  uh',  the  mills  abf>ut  Austin,  at  Belmont, 
and  th<isi'  around  tlie  valley  jirocure  their  needed  supplies  of  this  article.     This 
.sjilt  is  s«dd  i»i«   the  i^nHiud  ready  fi»r  sa<'kinf:  at  one  cent  a  pound,  tlie  cost  of 
Iiaulin:r  it  Ut  the  mills  where  used  beinir  about  as  nnudi  more,     ^lost  of  the  salt 
«if  Nevada  as  found  in  its  natural  condition  is  remarkably  jnire;  saniph's  taken 
from  thf  r^ilver  Peak  and  the  (ireat   Salt  valley  lieds  crave  hy  analysis  08  j>er 
cent,  dilitriile  of  Sftdiiini,  that  fnnu  Sand  Sprinir  tfivinir  9«>  per  cent.     Samples 
from  Snmky  val!«*y  hlnnv  by  a^siy  000  ]M;r  cent,  eldoride  <tf  sodium,  the  impuri- 
ties eonsistinir  of  sand  and  sulphate  of  suda — ingredients  whieh  do  not  appear 
to  detract  fruui  its  etliracy  for  aiualiramating  j»urposes,  thoui^h  rend(?rini^  it  less 
lit  for  table  use.     With  salt  in  such  illimitable  quantities,  of  such  excellent 
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quality  and  easy  procurement^  there  can  bo  no  question  but  this  article,  besides 
supplying  all  local  demands,  will  be  lai^ly  exported  from  this  State  whenever 
railroad  transportation  thall  have  been  extended  to  it. 


SECTION    II. 

WOODLANDS-SOURCES  OP  FUEL  AND  LUMBER  SUPPLY— COAL,  ETC 

The  only  timber  in  this  State  suited  for  making  first-class  lumber  is  that 
found  On  or  near  the  eastern  slope  of  the  Sierra  Nevada  mountains.  There 
are,  as  observed  in  the  remarks  on  the  central  and  eastern  parts  of  the  State,  a 
few  groves  of  spruce  and  white  pine  in  that  quarter;  but  the  trees  are  compara- 
tively small,  and  the  wood  for  the  most  part  soft  and  brittle.  The  prevailing 
tree,  where  there  is  any  east  of  the  Sierra,  is  the  scrubby  pitch  pine,  already 
described,  having  a  low  bushy  tnmk,  from  10  to  15  inches  in  diameter,  and  from 
12  to  30  feet  high.  Being  compact  and  resinous,  it  bums  freel}'',  even  when 
green,  emitting  much  heat,  and  tliough  worth  but  little  for  luml>er,  constitutes  a 
valuable  fuel.  Mixed  with  these  arc  a  few  juniper  and  mountain  mahogany 
trees,  equally  scrubby  with  the  piuon,  though  the  mahogany,  when  dry,  bums 
well.  Some  of  the  mountain  streams  are  fringed  with  a  narrow  l>elt  of  willow, 
birch,  and  cherry,  all  slender  aud  dwarfish,  and  fit  at  best  only  for  fence  rails  or 
fire-wood.  With  so  great  a  scarcity  of  large  timber,  the  better  qualities  of  lumber 
necessarily  command  high  prices  in  most  parts  of  Nevada;  the  rates  increaaing 
with  the  distance  from  the  Sierra,  the  principal  source  of  supply.  Thus,  while 
this  article  can  be  purchased  at  the  mill  for  about  $20  per  1,000,  it  costs  nearly 
three  times  that  amount  delivenxl  in  Virginia,  five  times  in  Austin,  and  six  or 
seveh  at  Belmont.  The  price  is  proportionally  increased  where  delivered,  at 
points  still  further  in  the  interior.  This  question  of  fuel  and  lumber  supply  is 
more  fully  elucidated  in  the  pages  relating  to  the  working  of  the  Coinstot^k  ores 
and  mines. 

Coal. — ^Although  no  heavy  deposits  of  coal  have  yet  been  fouud  in  NovadiX,  it 
is  too  valuable  an  article  to  bo  overlooked  in  making  u[)  a  summary  of  the  mineml 
resources  of  the  State. 

The  Whitman  Coal  Minks — ^Developmbnts  and  Kksults.— Tlio  first 
locations  of  mineral  coal  lands  and  efforts  at  working  the  siime  were  made  in 
1861,  when  parties  encouraged  by  the  ontci'oppings  of  nan*ow  seams  of  lignite 
in  the  Pine  Nut  mountains,  at  a  point  about  12  miles  noitheast  of  Dayton, 
Lyon  county,  proceeded  to  fonn  a  mining  district,  mhjpting  a  set  of  lawn  aiid 
regulations  for  governing  the  loc^iting  and  holding  of  chiiras  therein.  Thest* 
laws  were  similar  to  those  used  in  taking  up  and  holding  quartz  lodes,  but  with 
this  difference,  that  individual  claims,  instead  of  nuniiug  longitudinally  witli,  jind 
being  confined  to  a  narrow  space  along  the  ledge,  consisted  of  scpiare  plats  i>f 
40  acres  each,  the  same  requiring  to  be  surveyed  by  the  territorial  siUTeyor,  and 
to  be  recorded  after  the  manner  of  real  estate.  I'he  coal  signs  observable  in  this 
locality  are  distributed  over  an  area  of  scvenil  square  miles,  all  of  which,  and 
,  much  more  was  taken  up  soon  after  the  district  was  fomied.  Quite  a  large 
amount  of  money  was  subsequently  expended  upon  these  claims  in  the  work  of 
ezplomtion,  road  building,  ^c.  Upon  the  most  pnmiising,  shafts  were  sunk  to 
a  considerable  depth.  Whitman,  the  discoverer  and  his  iissociates,  besides  open- 
ing several  short  inclines,  and  performing  other,  preliminary  labor,  ran  a  tunnel 
175  feet  in  length,  from  the  exti-emity  of  which  a  shaft  was  sunk  to  a  de]>th  of 
100  feet.  The  entire  cmtlay  of  this  company  amounted  tu  some  $8,000  or  ^i  0.000, 
a  portion  of  which,  however,  was  spent  in  constructing  a  wagon  road  h»adiiig 
£N)m  their  claims  to  the  valley  of  Carson  river,  six  miles  distant.     The  invest- 
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ment  proved  nearly  a  total  loss.  Less  tban  100  tons  of  coal  was  disposed  of,  as, 
indeeci.  scarcely  iDoi*e  than  that  amount  of  a  luarketablo  quality  was  ever  raised  from 
the  mines.  None  worth  speakini^  of  has  lK?en  obtained  from  the  other  claims  in 
the  nei«rhlN>rhood.  This  coal  delivered  at  the  qiuirtz  mills  or  other  points  whero 
Teqainnl  for  consumption,  commanded  from  SS  to  $12  per  ton.  rates  at  which 
most  of  that  of  local  proiliiction  has  since  lieeu  di.s]xtsed  of.  Numerous  trials 
were  made  to  test  its  adaptability  for  ffeneratini^  steam.  The  pn>prietors  of  the 
Sacramento  quartz  mill,  iu  Gold  Canon  procured  such  alterations  in  their  furnace 
^rrates  to  >je  made  as  seemeil  neccssan*  to  afford  ample  draught,  and  although 
their  mill  was  run  upim  it  for  a  short  time,  its  use  was  soon  abandoned.  The 
LiT^e  perc(*ntage  of  non-cond>ustible  matter  present,  choked  the  draiurht,  and 
prevented  the  production  of  suflident  heat  for  the  rajml  creation  of  steam.  The 
attempts  made  to  intrcKluce  this  coal,  and  that  procured  from  Eldonuht  Canon, 
near  by,  as  a  domestic  fuel,  were  si»mewhat  more  successful.  Considerable 
quantities  were  obtaineil  from  the  latter  place  for  a  year  or  two,  and  consumed 
in  Virginia  City  and  vicinity. 

The  geological  feature's  of  the  Whitman  district  are  not  such  as  to  indicate  the 
presence  of  heav^-  iNidies  of  carboiiifenms  matter.  The  country  about  the  mines 
is  dry  and  barren ;  the  surface  iu  places  disck»ses  traces  of  former  volcanic  action, 
and  although  there  is  here  a  species  of  coarse  sandstone,  the  old  red  sandstone, 
and  most  fjther  rocks  accompanying  the  tine  coal  series  are  absent.  There  is 
also  here  a  shale,  but  like  the  sfindstiiiie,  it  evidently  l)elongH  to  the  pliocene 
age,  and  indicates  for  these  cc»al  Ik*<1s  a  com])arati  vcly  modem  origin.  The  follow- 
ing strata  encountered  in  sinking:  a  ])erpendicnlar  sliaft  110  feet  on  tlie  Whitman 
grounds,  serve  to  exemjdity  the  general  geology  of  the  district.  Tlie  first  foot 
pasfiCfl  thn>ugh  consisted  of  a  clay  shale,  below  which  lay  several  feet  of  steatite, 
mize^l  iiith  talc;  next  nearly  one  fi>«it  of  bituminous  lignite,  iniderlaid  ^\'ith  a  bed 
of  talcose  slate  wa.s  encountered.  Tliis  slate  rested  upon  sandstone,  followetl  by 
another  thin  se;un  of  liirnite.  Tho;i  followed  in  snccrssion  a  stratimi  of  slate; 
30  inches  of  lignite,  (»!'  a  >onK'what  improved  character — a  nanow  scam  of  slate; 
six  inches  of  cnal:  various  strata  of  ^:alnl^tone  alteniating  with  thin  l>e<ls  of  steatite, 
shale,  and  fual.  tliC  >]iaft  tenninaiinir  a  thick  layer  of  white  Simd.  The  planes 
of  these*  siicr-es>ive  sirara  are  r.eai ly  parallel,  the  v,holc  pitching  at  an  angle  of 
alK»m  20'.  the  dip  varyinir  sliirhrly  at  ditferent  points. 

OriiEi:  iJisr-ovKKiKs. — Sin.n  f.frer  the  local mn  of  the  Whitman  mines  a'still 
henAier  rk-posit  of  lignite  v.as  inund  12  niiles  fnnher  south,  in  Kldorado  cafton, 
resting  in  a  ^innla^  geuh-irieal  fonnaiion.  From  this  place  several  hmidred 
tons  of  this  material  wus  s«>on  afterwapls  taken,  the  most  of  which  found  a  market 
in  the  neiirhborinLf  towns,  where  it  was  used  ehiellv  iu  stoves  and  crates.  As  a 
domestic  fuel  this  coal  has  nut  with  more  iavor  than  tiiat  fnun  the  Whitman 
mine,  thouirh  nnlir  for  furnace  or  ftirire  piirpo>es.  Upon  the  claim  of  the  Xew- 
casth'  Company,  the  principal  ehiim  in  Kldorado  canon,  a  g<MMl  deal  of  explora- 
lo^^•  work  has  been  «lone,  v«*t  no  heavv  budv  of  e»^al  has  bt»en  deveh»ped.  The 
contents  of  this  v<in  resiinble  the  brown  coal  of  (iennanv.  with  which  thev 
coincide  in  their  chemical  constituents.  An  analvsis  of  the  coal  from  the  vein 
of  the  Newcastle  Company,  shows  it  t»»  rontain.nioistui*e  10. Go,  hydro-carbonaceous 
matter  40.^0,  lixe«l  earbon  :2S.ol,  antl  ash  11,  with  traces  of  sulphin*  and  iron. 
The  n'sultaii!  fron  id  ist  illation  is  a  charc«ial,  and  nt»t  a  coke,  as  from  the  Enghsh 
cofil,  which  generally  Contains  more  sulphur,  bur  less  volatile  matter  and  ash. 
As  the  NeviiiJa  coal  j-ontains  but  little  sulphur,  it  wouhl  be  valuable  for  forge 
use  and  iron  wt^rks,  were  it  not  fur  the  larL'e  j»ereeutage  »»f  volatile  substances 
it  carrit's.  composed  niainly  of  wati-r,  which  detracts  from  its  merits  i\a  a  fuel,  as 
well  as  for  the  generation  of  ^ras.  For  the  latter  pnq>ose  it  might  be  made  to 
answer  by  th<'  a«ldiiion  **i  some  carlionaceoiis  material,  since  by  this  j>lan,  as  has 
been  a.'*certained.  it  i-uuld  be  made  to  j^roduce  al>out  0,000  cubic  feet  of  gas  to 
the  ton,  which  owing  to  the  absence  of  sulphur,  would  posses  high  powers  of 
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illumination.  Soon  after  the  above  di8C0vcries  further  coal  sifi^s  were  noticed 
two  miles  8onthoast  of  Fort  Churchill,  where  a  number  of  thin  Beams  of  lignite 
crop  along  the  steep  and  barren  hills  that  abound  in  that  neighborhood.  To 
secure  these  a  district  was  laid  out^  and  several  claims  taken  up,  on  two  or  three 
of  which  o})en  cuts  were  nin  and  other  work  done,  but  ^ithont  establishing  for 
them  any  positive  value.  Discoveries  of  coal  in  other  parts  of  the  State  have 
from  time  to  time  been  announced,  but  with  two  or  three  exceptions  they  do  not 
appear  to  have  had  any  Kulistantial  foundation.  As  early  as  the  summer  of 
18G0,  parties  excited  by  the  finding  of  a  black  slaty  substance,  a  few  miles  east 
of  Saud  S])rings,  took  steps  for  si^curing  a  tract  of  land  there,  but  abandoned 
the  purpose  on  ascertaining  the  worthless  nature  of  the  material.  There  was 
a  nimor  prevalent  some  years  ago  of  mineral  coal  liaving  l)een  found  in  the 
country'  to  the  north  of  the  Humboldt  river,  but  the  report  lacks  verification. 
In  18G4,  some  miners  pn>spccting  to  the  north  of  New  l^ass  station,  Churchill 
county,  having  come  ui>on  a  species  of  obsidian  possessing  a  cleavage  and  bistre 
similar  to  hard  coal,  for  which  it  was  ignorautly  mistaken,  quit<!  an  excitement 
supervened  on  its  being  made  known  in  Austin.  The  non-combustible  nature  of 
this  substance  was  readilv  established,  and  the  interest  so  suddenlv  awakened 
by  its  discovery  siHJedily  subsided.  Two  years  later  a  comjiany  of  miners  search- 
ing after  silver  lodes,  picked  up  in  the  Kurc^ka  district,  GO  miles  east  of  Austin, 
some  pieces  of  float  coal,  which  on  trial  were  found  to  bum  freely,  emiting  a 
strong  heat,  and  leaving  but  little  ash.  This  float  was  not  traced  to  its  original 
bed,  concerning  wiiich  nothing  is  known,  though  the  sample  picke^l  up  was  of 
a  superior  quality,  and  there  is  reason  to  hope  that  mines  of  goo<l  coal  A\*ill  yet 
be  found  in  that  quarter  of  the  State,  valuable  seams  having  already  been  met 
with  in  the  adjacent  Ten*itory  of  Utah.  In  the  Volcano  district,  Esmeralda 
county,  at  a  }>oint  about  80  miles  easterly  from  Auroni,  two  veins  of  coal,  the 
one  12  and  the  other  30  inches  think  have  been  discovered.  They  can  be  easily 
traced  fi>r  several  rods  by  the  bituminous  debris  on  the  surface;  are  c\'identlv  of 
an  earlier  pcritxl  than  the  lignite  found  elsewhere  in  the  State,  and  are  highly 
carbonized,  and  bear  the  aj)pear*ince  of  a  silicious  anihracito  coal  mixed  with 
calcite.  The  impurities  in  this  article  amount  to  40  or  50  per  cent.,  yet  it  emits 
a  strong  heat,  and  bums  almost  entirely  to  a  white  ash.  It  has  been  used  suc- 
cessfully as  a  substitute  for  charcoal  by  blacksmiths  and  assayersj  that  tested 
caiue  from  but  three  or  foiu:  feet  below  the  surface,  to  which  depth  only  have  the 
seams  yet  been  opened.  The  fissures  are  well  deliuedj  have  an  argillaceous 
shale  on  the  one  side,  and  limestone  of  the  Jurassic  age  on  the  other;  l>ut  whether 
these  coal  measures  will  prove  to  be  of  greater  exteut  or  value  than  those  at  the 
localities  already  described,  we  have  not  the  data  to  detemiine.  Thev  remain 
as  yet  ^/holly  undeveloj)ed.  Should  tliey  afford  even  a  moderate  amount  of 
fuel,  their  presence  in  a  region  where  there  is  but  little  wood  and  much  mineral 
\i^ealth  would  hereafter  prove  important.  This  coal  is  but  three  or  four  miles 
from  a  series  of  copper-bearing  lodes,  and  there  are  also  in  this  district  promising 
veins  of  gold  and  silver-bearing  (piartz.  ( )ut(Top})ings  of  soft  coal  can  be  tracecl 
for  sevenil  miles  along  the  foot  hills  of  the  Wassaek  mouuiains.  This  locality 
is  about  25  miles  north  of  Aurora,  and  four  miles  east  of  th(?  east  fork  of  Walker 
river.  In  thickness  this  seam  ranges  from  a  mere  thread  of  shale  to  G  or  7  feet. 
The  coal  bums  readily.  A  lot  taken  from  a  shaft  30  feet  below  the  surface 
underwent  perfect  combustion  on  being  ignited,  while  lying  in  an  ojK»n  heap  ou 
the  groun  d.  The  vein  runs  nearly  north  west  and  soul  heast,  aii  d  dips  southwesterly 
at  an  angle  of  20°  degrees.  The  accompanying  fonnati<m  consists  of  shale, 
sedimentary  rock,  sandstone,  &c.,  the  whole  having  a  range  corresponding  with 
that  of  the  coal  seam.  The  deposits  at  this  jihute  are  not  in  their  natural  situa- 
tion much  exi)osed,  and  but  little  work  has  yet  In^en  done  upon  them.  It  is 
diflicult  to  fonn  an  opinion  as  to  their  value,  though  competent  judges  speak 
favorably  of  the  chances  for  finding  here  a  fair  article  of  soft  coal.     Keceutly  a 
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eoal  vein  of  the  anthracite  variety  is  reported  to  have  been  foond  15  miles  finom 
Hiko,  the  county  ^ent  of  Lincoln  coanty,  in  this  State.  The  vein  is  represented 
to  be  15  inches  thick  on  the  sarfnce,  and  its  contents  are  said  to  isnite  roadilv, 
and  bam  i»ith  freedom,  leax-in?  less  than  three  per  cent,  of  residnnm.  In  cravitj 
and  external  chaiacten sties  it  compares  favorably  whh  the  best  coal  foand  on 
this  side  of  the  continent,  thonirh  assigned  to  a  later  geological  perioil.  Should 
the  deposit  prove  at  all  estonsivt*  it  vr»uld  grcaily  benefit  the  snrronnding  region, 
vhich.  with  mnch  mineral  wealth,  is  rather  limited  in  its  supplies  of  fuel. 

Crystal  Peak. — At  this  l«»cali:y.  P4)mc  35  miles  northwest  of  Viiginli  City, 
coal  signs  similar  to  iliose  in  £1  DuRidu  cafion  *iccur  in  a  depression  known  as 
Dog  valley.  ]yin<r  near  the  eastern  base  iif  the  Sierra,  distant  i»ne  mile  from  the 
Tnickee  river,  and  twi»  fn">m  the  line  of  the  Central  Pacific  railroad.  The  adja- 
cent hills,  as  well  as  the  valley,  are  covered  wiih  a  stately  growth  of  spmceand 
pine  tim>»er.  which.  shmiM  the  c«xil  fail,  niisrhi  still  afford  profitable  employment 
to  a  o^insi'leRible  pii]ialaiion.  as  g<HKl  lumljer  can  be  made  here  at  small  cost. 
The  Tmckee  affonls  ample  water- pciAver  for  saw-mills  to  mannfactnre.  and  the 
railrciad  a  ready  means  f»r  tran<poTt!n<r  it  to  market.  There  are  also  some  gold 
and  silver-liearicg  lo'les  in  the  district,  which,  with  the  facilities  at  hand  for 
redncinff  the  ores,  mav  come  to  be  worke-l  with  remunerative  results. '  The  dis- 
covery  nf  coal  at  tliis  place  was  ma<le  alMVSt  four  years  airo.  fragmentary  portions 
of  a  dark -cob  iPrd.  bistP^is  liirnite.  i-rMnijlv  marke«i  with  the  structure  of  the  trees 
and  plaxiT?  from  wkich  it  was  f'«rmc-«L  havinir  been  fdund  along  the  line  of  the 
ontcr\«ppirig  cvial  seaiu.«.  A  s*'**.m\  dt-al  of  w«Tk  directed  to  the  exploration  of  these 
}■<-•]>  I.as  smvo  liecn  dv-ne.  Sweral  th'nisand  dtdbirs  have  lieen  expended  in  sink- 
in  ir  j-Laft?  and  artesian  K'rinirs,  ar:d  in  exfavatir.ir  cuts  and  timnels.  Some  of 
the  f'.niier  Lav»-  li*x-n  carrird  to  a  dojith  of  ^00  feet.  In  some  cases  the  work  of 
pP'spitrctic^  was  lirM  cffet-ted  I'y  Uitaus  of  Kirinir.  after  which  working  shafts 
wc-rt-  vrr.  dvwn  sliA  srearn  nacLinerj-  was  empl<»y«'il  to  facilitate  hoisting  and 
T'';r..::L^  M-^.ru*:  riS.  TL'- 'iir} •'•:.: :V-:' •■  is  strata  at  Crvstal  Peak  va^^■  in  thick- 
tfrss  f:-.::.  f.  !'--.v  ::.oi.»:'S  i-*  T'vr.  a:.-! :.  i.a'.f  iVv: :  tl*ey  arc-r:iuch  ompressc-d  in  spots, 
a!-«l  l:"»rLV':v  i:.*vr:..:x-l  v.i'L  f'-r'-iL-:.  ::.a::«r.  Alil.««'ii:h  a  C'.in>iderable  quantity 
rit  •).:>  ::rT.'.:e  ].:is  bf-on  tf;X!ruc:»>d.  ai.-l  "i.e  O'tnt-aiiv  claim  to  have  wachwi,  bv 
K-rin.'.  a  M-fim  fiirl*:  U-ot  ti.!«  k  a: :»  ].h:l.*  o'.'U.it-«i  l»eiji-a:h  the  surface,  the  develop- 
nif-r.:.-  iL^d*.-  Lave  no:,  in  :Le  i::airi.  ]'y'Vfl  ^a:i^fac^ -n- :  ar.d  of  the  several  euler- 
pr!r*->  a:  "i.e  xiiiiv  n-t  «ii  i*--:  i-r  :':.».•  |'uq  ».>•.•  nf  *xpliirinir  thes*:*  l»eds,  iione  are 
rjri;v  ]-'::rj  rict:v»-ly  jt'-si*.::*:-!:  aiid  as  s«»r.eof  tl.-.'St- interested  may  contemplate 
resMuir-L'  •■j"-rti*".*T.s.  it  iniiy  be  cx]w- lieii!  !■•  rMpy  her*-  the  opinions  of  the  State 
miL^ral-'iT-t  I'f  N»-va*ia.  as  T<»  thf  jr-ibidalitiesof  any  considerable  luxliesof  coal, 
even  *.•(  ili:  Wir.iu:  c:a«^.  i-ver  Inrin^  f'»Tinil  at  this  place.  Mr.  Stretch,  having 
triv^-n  iLe  l'---al;-v  a  ^-rs'iial  exati^inaii'.'n.  remarks  concerning  its  areolosrv  and 

•  a  V«i  V«  «ta   • 

c»al  pr  -rfieL:*  as  I'-ll*  ■:\s  : 

A«  «-■■  r:--ch  '.zi.z-^zZ'Ci  kL:"K'.e:;re  re'.aiive  :o  the  p:cbab;!:;:e5  cf  £z.2in2  coal  in  yevada  id 
p:ev&>r.*..  ::  n.av  *»r  vrr.l  '•:•  •■j'f-.k  Cf-re  fuT-j  •:?  :L^  :i.  lica:::'!;*  :::  ih"*  L'-l^bborhr-vJ.  The 
.«-aL'.«  ■«:  fa!  •.■•Ij.r.a'.T  fitT-.Vt-ri  ?.:  :l:<  ;■  hc*^  ar^  ir.te  :«•.?,'»::!:?•  1  wiih  thin  b«J«  of  coarse 
5%L->!-i:e  or  r-'.'A:..':  v;-*.  r.-i  /.j:;!  c-.'-r*.  Tr.:«  f-rrra::*'::  i*  traceab>  e.i«Ter';  v  lor  a  d:«tanoe 
o:  }'j  IL.1-*.  )-h\z.z  '::.i.u.*i\f:  y  &,-?>.  [a'k-)  ••* ;;:.  i:a'.hy:e->  ncd  l*a»a]:  wLf  rtver  ii  is  t'ouLil.  Where 
:;  i-  «  x; ■•  ~ri  .l  L'.z.z  vi..vT.  l-.:i:.  :r  V.ri:.:.:^.  i:  ^■.■:.:a::.*  p:ie^; Li:n:be:i  c:":ra£r2r.»-L :»•:■:'  wil- 
i'jw  !*-ivii  sr*-^'.  «t '..  rer  iii?  rv?-:T.:.  "l^  *  -  ^'-  vjir!  •:::•■*  of  fiov-*  r:-}i.  aii-i  in  '■■l*:-  :L«tai:ce 
the  *:]}::•':.  ■  :  a  •-■^:.*-.  ftjtar-r.vv  t:.*-  *iT.-  h*  '.%  «p*-r:e«  liow  rVund  oa  the  same  ir"iDta:n«. 
an-:  ni'.a*  L**l  :■  ::.-  j  rr-zi.  Ti'-e-e  rr:L'.?i>s  iLii-.i'e  iV'T  the  iorsriik\\oTi  a  conjy»trat:ve.y  reeeDt 
di>'.  ti  c  :.'..•-.-..:.  '... :  n-'ir*-i  \y  ilk  n-&r.:.-r  iij  wL;ch  ;:  ii  a^.^ft'cla:*^-.!  wl:h  the  s-'irrvULiiap 
r-.'.k*.     iLr  :>  k=  /.:  :iv  .^  '■rri  i:  C.".>:^.  I'-ik  hzh  ■  Liirriv  :jLei.i?  'T  zL*:'.:^.:-r;  L!-  :n  :h-::: 

:hein  w:':.  ::-:r:  '.rrl  z—'^r.r  iL-]  li-s  :.     L»iv3  ■^r.-^  •  !  th*-  rvrcr  a!i«'E*  wLrvh  are  knows  :.i  ft?cosi- 
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thov  would  have  uecessarily  been  tilted  and  displaced  in  the  same  manner  as  the  associated 
rocks,  nartakinf^  of  all  the  flexures  and  faults  of  the  mountain  range  near  which  they  lie. 
Instead  of  this  beinff  the  case,  the  stratification  \h  neaily  horizontal,  or  only  slightly  inclined. 
In  some  places  the  oeds  have  been  somewhat  tilted,  probably  by  the  causes  which  finally 
nusod  them  above  the  water  level,  and  gave  the  present  cozmgnration  to  the  surrounding 
•countiy.  The  coochision  is  almost  irresistible,  that  whatever  coal  is  found  in  the  neighbor- 
hood of  Crystal  Peak  will  be  confined  to  the  small  valleys  in  that  vicinity,  which,  at  the  period 
when  Steamboat  valley  was  an  inland  sea  bounded  by  the  Sierra  on  the  west  and  the  Virginia 
mountains  on  the  east,  formed  small  arms  of  the  lake,  and  collected  more  or  less  of  the  vege- 
table dibriM  which  during  violent  storms  was  washed  down  from  the  pine  forests  on  the  sur- 
rounding hills.  There  is  yet  another  consideration  to  be  taken  into  account  in  estimating  the 
probable  extent  of  the  deposit.  The  loss  of  bulk  during  the  conversion  of  vpgetablo  matter 
into  coal  is  equal  to  about  three-fourths  of  the  original  mass.  It  becomes  evident  from  this 
that  an  extensive  bed  of  coal  can  only  bo  found  where  there  has  been,  at  some  remote  ])eriod, 
most  luxuriant  forest  growth  and  water  sufficient  in  quantity  to  convey  the  dikris  to  vast 
tracts  of  mursliy  ground  favorable  for  decomposition.  The  coal  fields  of  the  Eastern  States 
and  England  affo^  abundant  evidence  that  they  were  at  one  time  extensive  tracts  of  swampy 
forests,  with  a  tropical  climate  and  a  luxuriance  of  vegetation  with  which  even  equatorial 
forests  in  the  present  day  cannot  compete.  On  the  other  hand,  the  remains  of  plants  found 
in  the  associated  rocks  at  Crystal  Peak  do  not  warrant  us  in  entertaining  the  boHef  that  such 
conditions  ever  existed  in  that  neighborhood.  Wliat  we  do  find  point  rather  to  a  scanty 
growth,  such  as  is  found  on  the  hills  to-day.  The  almost  entire  absence  of  animal  remains  in 
the  beds  stcongly  supports  this  idea.  Where  there  is  an  abundant  vegetation  there  is  gener- 
ally a  corresponding  abundance  of  animal  life,  which  could  scarcely  have  failed  to  leave  some 
mementos  of  its  existence.  If  these  views  are  correct,  as  there  is  good  reason  to  believe  they 
are,  no  body  of  coal  will  bo  found  in  this  vicinitv  which,  from  its  extent  or  thickness,  will 
repay  the  capital  expended  in  its  development.  The  mere  fact  of  the  formation  having  accu- 
mulated in  a  contracted  mountain  valley,  limits  its  extent  and  value  at  the  same  time.  The 
thin  seams  of  bituminous  matter  found  between  the  layers  of  tufa  may  have  been  the  product 
of  dense  growths  of  tule  and  other  water  plants. 


SECTION    III. 

COPPER. 

Among  the  more  pTomising  cupiiferous  localities  in  the  State,  is 
Thb  Peavtke  District,  situate  about  30  miles  northwest  of  Virginia  City, 
being  six  miles  north  of  the  Tnickee  river,  and  about  the  same  distance  fi-om  the 
Genial  Pacific  railroad,  with  all  which  it  is  connected  by  good  wagon  roads. 
This  district,  erected  in  March,  18G3,  has  a  length  of  about  20,  and  an  average 
width  of  10  or  12  miles.  Near  its  centre  is  a  cluster  of  small  springs,  at  which 
a  house  was  built  in  18G0.  About  these  springs  grow  quantities  of  wild  peaviues, 
hence  the  name  of  the  station  and  subs<?<iuemly  of  the  district,  which  covers  a 
region  of  low^  hills  stretching  along  the  easteiii  base  of  the  Sierra  Nevada.  Tho 
country  about  the  mines  is  dry,  baiTon,  and  treeless,  though  it  C4)ntains  st.»veral 
small  lakes  \yith  a  number  of  springs,  and  water  am  he  obtained  in  many  places 
by  digging  wells  from  30  to  50  feet  deep,  while  wood,  both  for  fuel  and  lumber, 
abomuls  in  tho  Sierra,  four  or  five  miles  distant.  The  hxles  in  this  district,  found 
almost  invariably  in  a  granite  and  metamorphic  formation,  have  a  nortlierly  and 
southerly  strike,  and  are  from  3  tx)  12  feet  in  thickness,  with  a  few  of  greater 
dimensions.  They  do  not  pnjject  umch  above  the  surface,  and  although  a  small 
number  have  l>een  traced  by  tlie  outcrop  for  several  hundred  yaixls,  and  have 
been  found  persistent  for  a  considerable  depth,  many  of  them  have  tho  appeanmcc 
of  segregated  rather  than  deep  fissured  veins.  The  lodes  possessing  the  best  local 
reputation  as  based  on  size,  assays  of  ore,  and  extent  of  development,  are  the 
Great  Eastern,  20  feet  thick,  the  Bcvelhymer,  American  Eagle,  Entei-prise,  and 
Metropolitan,  upon  which  tunnels  have  been  hiu,  varj-ing  fi\)m  50  to  300  feet  in 
length,  and  the  Pacific,  Indian,  Occidental,  Young  America,  Great  Western. 
Orient,  Challenge,  and  Bay  State,  all  sonicwhat  explored  by  means  of  shafts, 
open  cuts,  and  other  ozcavatioufi.     Tho  Tolls  Company  have  expended  some 
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84.000  in  prospecting  their  lode,  from  which  they  have  taken  qnantities  of  ore 
assaying  from  15  to  40  per  cent,  of  copper,  and  from  S60  to  SoOO  per  ton  in  gold 
and  silver.  While  the  above-mentioned  chums,  as  well,  perhaps,  as  many  besides, 
cover  large  and  permanent  lodes,  others  in  the  district  have  the  appearance  of 
being  merely  limited  and  su])erficial  deiKisits.  The  I'eavine  ores,  composed 
chiefly  of  carlionates  and  oxides,  liesides  assaying  luigcly  in  copper,  contain  a 
sufficiency  of  the  precions  metals  to  defray  cost  of  trans]H)rtaiion  to  the  seaboard, 
"when,  as  will  lie  the  case  in  the  course  of  next  year,  railroad  transit  can  l>e  had. 
In  the  metalliferous  portions  of  these  veins  free  gold  can  frequently  be  detected  by 
the  unassisted  eye ;  ]ianiclcs  of  this  metal  l)eing  sometimes  found  on  the  surface 
where  the  veinstone  has  undergone  decomposition.  The  ores  of  this  district  givo 
by  assay  from  10  to  50  i>er  cent,  of  metallic  copper,  selected  samples  often  going 
much  higher,  ^^raall  lots  of  the  lK?tter  class  of  ores  have  been  found  by  working 
tests  to  yield  from  30  to  40  per  cent,  of  metal.  By  an  assay  of  these  ores  made 
by  3Ir.  Ricard,  the  following  results  were  obtained  : 

Gold Ona">      $a  nOperton. 

Silver 0200        7  K 

Oxideof  copper »*.  lUOO    135  UO        " 

Perozideuf  iron 2.3200 

Alnmina 2200 

Sn'.phnr 1.3f50O 

CarboDic  acid 11.2000 

Siiicia 46.(i600 

Water 3.t<t00 

Lo5s 2795 

lOU.OOOO    145  35        " 

Some  choice  ores  rednceil  at  the  English  Company's  mill,  seven  miles  distant 
frnm  the  rriinos.  yield(K:l  100  ounri*s  nf  silver  tr>  the  ton.  Snielting  works 
•  •ii  :};•'  Sv.:iTi-Ki  j»laii.  with  ti  capacity  l"i»r  iiperatiuir  10  or  12  tons  nf  (mv  tlaily. 
Lav..-  I^f-n  (rirK-d  in  tlio  distrirT.  phiiiiha<rn.  obtained  fmm  a  bed  f»f  that  mincnil 
iie;r.'  \Va-ili«H*  City,  haviiiir  iK-cn  iiiipl'ivi'il  in  their  construction.  This  material 
!>  a^':ii<Vin!  in  the  l-^caliry  lacmioiM-il.  aud  altliouirh  not  yet  thi»Tou£rhly  prove<l. 
tlif-rv  i-  i£*f}(\  p-asijn  fur  bclieviiiir  it  wi*ll  ada]»t*'d  ti»  this  and  similar  uses.  Scv- 
enij  i'TI.'T  I'juii a' ■•*•:.  sonn*  «it*  them  on  a  dirtfn-nt  plan,  have  been  prcijcctc'd,  and 
iLcn-  i>  u  likeliL«M>il  that  i»ne  '»r  ni'^rc  of  iliesc  will  be  c«)mplcto<l  and  in  operation 
in  rhi-  ^-..'ir.-f  of  a  f'v.-  Tij'»!:!h-:.  It  is  ]iruliable.  Lo'Aevor.  that  tlif  l«idk  of  thesf* 
orc-s  will  1k'  fhipyie*!  !••  Sau  Fnmrisco  fur  a  market,  or  si-nt  elsewhere  for  ireat- 
iiK'ir  whfii  the  railriiail  shall  have  Imh-ii  ciMiiiiletoil  to  this  pf>int;  an  event  that 
proi;ii^-<  to  p'vive  ojiera*i'»;;s.  now  nearly  suspendrMl,  enhance  the  value c»f  claims, 
and  r»>]vipiihite  thi.-»  fliiribly  situated  and  ]miniisin£r  district.  A  town,  als«) 
nam  I'd  Pea  vine,  was  lai«l  "nt  in  lN»:j.  at  the  irroiip  of  sprintrs  mentioned.  It 
C'<^>nta;iis  si^^-veral  ho-ises.  an^l  iK-inir  ail;acent  to  the  mines,  should  the  latter  turn 
out  tu-'.-ordinu'"  to  esjHf:tati"ii,  itsirr«»wth  will  no  dinibt  keep  pace  with  their  futm-e 
develornient. 

T  HE  ^  V  A  I.  K  E  r:  li  m:  i:  C  o  p  p  e  n  R  eo  ion  covers  a  ci  ^n  si  deral  •!  *->*'(  »pf  •  1 4*  count  n- 
Ivimr  ]H>T\vfen  and  ridjaijent  to  the  eas?  arid  west  furksnf  that  stream.  Theiirin- 
cipal  i;ii::«  >.  mh  far  a>  •leveliipinents  extend,  are  distant  from  the  latrer  in  a  westerly 
din-ction.frum  3  to  10  miles.  This  cujiriferisus  Indt  lias  an  averajre  wi-lth  of  eight 
and  a  lerjirth  of  aiM.»ut  iio  Uiiles.  Willi  in  the>e  limirs  some  smmir  veins  <K*cur. 
and  here  nn>^t  of  il^e  labor  and  iiioney  l.ii'l  out  in  that  re'jion  have  l-eeu  expended. 
Like  liie  Pea  vine,  this  is  an  arid.  >terilt\  and  tinjVif-rless  ilistriot  :  the  oi.lv  water 
in  the  i!rii:ie.iiate  vicinitv  of  the  mines  i.-?  afFonldl  ]»v  a  fi-'.v  Mn:ill  sjirinirs.  wiiilc 
the  «'!ilv  veir«*table  iir"«l'icts  consist  of  a  scant v  srrowth  of  hunfh  in'i''.>^-  anemisia. 

ml  m 

and  a  few  otiicr  e«inal:y  scrairiry  and  worth  less  shrubs.  Thert*  are.  however, 
acatiered  £rr«jves  of  pinun  «»»  the  Pine  Nut  laoiuitains  a  few  miles  i«»  ih*.*  wesl. 
while  the  west  branch  of  Walker  river,  in  close  proximity,  and  at  all  seasons  a 
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strong  and  rapid  strparo,  supplies  ovory  roquisito  for  redaction  works.  The  volnme 
of  water  is  ani])lo  for  propnlsivo  power,  and  also  for  floating  down  fuol  iind  lum- 
ber fmni  the  heavy  pine  and  spruce  forests  30  miles  al>ove.  The  veins  here, 
which  arc  numerous,  well  dofinotl,  and  of  fair  average  dimensifms,  have  a  gener- 
ally north-northeast  trend,  assay  from  12  to  50  per  cent,  in  copper,  and  fi*om815 
to  830  )K*r  ton  in  the  precious  metals.  Most  of  the  country  rock  is  of  a  calcnrrous 
nuturo.  The  ores  embrace  almost>  every  variety,  and  often  cany  small  particles 
of  virgin  metal.  The  first  discoveries  were  mode  in  this  district  in  18C2,  since 
which  time  a  good  deal  of  work  in  a  promiscuous  way  has  been  done.  Altliough 
several  hnles  have  l)een  opened  to  a  ocmsiderable  depth,  it  can  hardly  be  said 
that  any  have  l)een  thoroughly  explored.  Active  exertions,  except  upon  a  few 
claims,  have  l>oen  suspended  for  the  past  two  years.  On  the  Bowley  mine  an 
incline  shaft  6  feet  by  10  has  been  simk  to  a  depth  of  100  feet  From  this  lode 
sevei-al  hundred  tons  of  ore  have  been  extracted  which  gave  an  average  yield  of 
nearly  40  per  cent,  of  metal.  It  is  well  formed,  has  a  thickness  of  about  six  feet, 
has  a  northerly  and  southerly  strike,  and  an  easterly  dip  in  confonnity  with  the 
prevailing  pitch  in  the  district.  Other  veins  located  near  it  and  partially  opened, 
promise  almost  equally  well.  Upon  the  Constitution,  Peacock,  Ward,  and 
Weister  hxles,  some  prospecting  work  has  been  perfonned  with  encouraging 
results.  The  fonner,  which  is  the  most  extensively  opened,  exhibits  a  vein  16 
feet  thick,  and  carries  ores  that  assay  from  20  to  30  jKjr  cent,  of  copper,  with  a 
large  jKjrcentage  of  inm,  and  from  815  to  SI 8  per  ton  in  gold  and  silver.  The 
quantity  of  iron  diminishes  as  de])th  is  attained  on  the  lode.  The  Ward  and 
Weister  lode,  lying  near  the  Constitution,  and  some  10  miles  to  the  westward 
of  the  river,  is  about  six  feet  wide,  camcs  a  j)uregi*ay  sulphurot  ore  of  liigh  grade 
witli  native  cx)pper,  and  from  $2ft  to  830  per  ton  in  gold  and  silver.  The  Pea- 
cock, four  miles  from  tlie  river,  is  a  four-foot  vein,  ftnpregnated  with  yellow  sul- 
phuret  ore  assaying  about  the  same  as  that  from  the  Constitution.  In  the  fiwt 
hills  that  flank  the  Tollock  mountains  lying  between  the  forks  of  Walker  river, 
as  well  as  ill  the  country  contiguous  to  the  main  stream  and  that  stretching  ahmg 
the  west  em  base  of  the  Wassack  range  west  of  the  Walker  lake,  occur  numerous 
copper-) learing  lo<lcs,  whicli,  judging  from  surface  indications — none  of  them 
ha\ing  been  much  opene<l — will  yet  constitute  a  cjipriferous  fiehl  of  considerable 
extent  and  value.  As  in  the  district  further  west,  a  variety  of  oros  is  met  with 
in  these  localities.  The  facilities  for  transport^ition  and  reduction  aro  about  the 
same. 

In  Battle  Mountain  district,*  in  the  eastern  part  of  Humboldt  county,  are 
sevenil  deposits  of  the  n^l  oxide  of  copiwr.  The  Dunderberg,  the  principal  lode 
in  the  district,  consists  of  a  mass  of  silicious  ix)ck  and  limestone  nearly  200  feet 
thick,  permeated  by  numerous  small  veins  of  this  ore,  assaying  throughout  50 
per  cent,  of  metal.  Owing  to  the  remoteness  of  the  district,  90  miles  north-north- 
west of  Austin,  and  about  the  Siime  distance  easterly  from  the  settled  portions 
of  Humboldt  county,  these  deposits,  though  apparently  rich  and  extensive,  jk>8- 
sess  only  a  prospective  value,  since  they  oaunot  be  opened  to  advantage  or  worked 
with  profit  until  the  railroad,  to  ])«nss  within  10  miles  of  them,  shall  be  completed. 
With  tluit  auxiliary  they  will  probably  command  the  means  necessary  for  devel- 
opment. The  countr}'  about  these  mines,  though  generally  barren,  ctmtaing 
some  ixitches  of  good  land,  with  anaii'owstrip  of  fc^rtile  l>ottom8  along  the  Hum- 
boldt river  a  few  miles  distant,  to  the  north.  Being  without  timber,  liowever, 
and  the  other  agents  essential  to  an  economical  reducticm  of  the  ores,  the  mass 
of  them  will  roquiro  to  be  shipjied  elsewhero  for  treatment.  In  the  Volcano  dis- 
trict, Esmeralda  county,  at  a  ]X)iut  about  80  miles  noi-theast  of  Aurora,  have  been 
found  some  of  the  heaviest  and  appiu*ently  richest  cojiper  lodes  in  the  State.  The 
deposits  at  this  place  consist  of  well-defineil  veins,  some  of  them  of  considerable 

*  8oe  section  on  Eastern  Nevada. 
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magnitude,  and  of  orc-bcaring  masses  lying  upon  or 'projecting  from  tbo  surface. 
The  top  ores  are  carbonates,  with  a  sprinkling  of  other  varieties^  and  at  greater 
depths  Bulphurets,  the  average  assays  of  which  indicate  a  fair  ])orccntago  of  cop^ 
per  and  the  presence  of  from  S25  to  $30  {>er  ton  in  silver,  and  fi-oro  S2  to  810  in 
^Id.  The  region  for  a  considerable  distance  around  is  forbidding  and  desolate ; 
It  is  scantily  supplied  with  wood  and  water,  and  wholly  destitute  of  arable  lands. 
Moreover,  it  is  far  removed  from  the  line  of  any  contemplated  railway,  and  other- 
wise unfavorably  situated  for  the  cheap  extraction  of  the  metals  and  ex])ortation 
of  ores ;  so  that  an  early  development  of  its  mineral  resources,  of  which  copper 
forms  but  one,  can  hardly  be  antici})atod.  About  00  miles  southeast  of  Volcano, 
in  the  San  Antonio  districts  signs  of  copper  manifest  themselves  over  a  consid- 
erable scope  of  country.  The  ores, at  tliis  place  are  said  to  bo  rich,  yet  nothing 
has  been  done  to  indicate  the  extent  or  probable  pennanenco  of  the  mines.  One 
of  the  ledges  located  here  at  a  point  two  and  a  half  miles  east  of  Monteznma 
Spring,  called  the  Ruby,  has  a  thickness  of  IS  feet,  and,  although  it  canies  a 
variety  of  metals,  copper  appears  to  predominate.  In  tbe  Bolivia,  Mammoth, 
and  Palmetto  distiicts,  as  well  as  in  numerous  other  localities  in  diiferent  parts 
of  the  State,  strong  and  well  marketl  veins  of  copper  ore  occur.  Although  many 
of  these  bear  superficial  evidence  of  pennaneucy,  no  positive  opinion  can  be  pro- 
nounced on  tliis  point,  since  only  upon  a  few  of  them  has  any  work  been  done. 
Upon  none  have  explorations  been  prosecuted  to  decisive  results. 


SECTION    IV. 

^lETEOROLOGY,    BOTANY.    ZOOLOGY.    ETC. 

Of  the  climate  of  Nevada  so  much  hati  been  said  dsewhcre  tliat  it  only  remains 
here  to  notice  a  few  of  what  may  be  consiilcrcd  its  meteorologicil  pcculijuities; 
amonir  which  tin?  most  ^it'inarkiilile  arc  what  have  been  denominated  cloud  burstSf 
a  Ixcuvy  prccipitatii;n  of  rain  caused  liy  ilio  meeting  of  two  c'luuds  surcharged 
with  moisture.  This  ]»Lcnomrin»n  is  thought  to  Ixj  produced  through  electrical 
aijencic.*.  though  not  enouirh  hiis  liccu  ascertained  to  settle  this  fully.  Numbers 
of  these  '*  ch>ud  hursts"  (Hcur  every  summer.  Tliey  are  most  fiXHiuent  in  th(»  soutli- 
em  and  w<;sieni  jjarts  (»r  ilic  State.  In  sfunc  instances  an  immense  amount  of 
water  falls  to  th«.*  earth  in  a  few  minutes,  lilling  uj>  gulclies  and  sweeping  away 
everything  opposed  to  its  jnogress.  iSeveral  lives  have  been  lost  and  considera- 
ble property  destrnyid  in  the  State  during  the  j)a6t  few  years  thnuigh  this  cause. 

The  miruffc,  an  optical  illusion  cause^l  by  saline  particles  floating  in  a  heated 
atmusj>here,  is  <»ften  seen  in  irreat  perfection  on  the  deserts  of  Nevada.  Some- 
times it  takes  the  furui  <>f  lakes,  with  islands  and  headlands  bathing  in  their  lim- 
pid waters  ;  assuming,  at  others,  though  more  mrely,  the  a]>])earance  of  extensive 
gn)ves  and  wtMxlwl  lawns,  the  wh»»k*  s<j  clnscly  resemldiug  natun*  that  it  requires 
an  effort  of  reason  to  dispel  the  illusion.  The  same  or  siuiihir  atmospheiic  con- 
ditiuns  sometimes  so  refract  the  rays  of  light  as  to  distort  and  magnify  in  a 
strange  manner  c^ijects  seen  at  a  short  distance.  A  Siige  bush  viewed  through 
this  medium  has  tin*  a])iKarance  of  a  large  spruiuling  true,  and  the  little  cones 
f(inne<l  bv  the  drifiiuij  sand  louui  like  nvianiids  on  the  descils. 

Snoiv  slUk.n,  though  nlu-n  hap]icuing  in  the  SiciTa,  where  they  sometimes  occur 
on  a  large  scale  and  with  fatal  results,  aie  not  common  in  the  interior  of  the 
State.  Nearly  every  winter  some  unfortimate  traveller  loses  his  life  in  the  SieiTas 
bv  beini;  »iyer\vh(-li:ie<l  bv  those  debcemliiii;  masses  of  snow. 

Saml  storms  and  aaud  tluitds  are  regular  fealiues  of  the  climatology  of  this 
region.  The  former  is  brought  about  by  certain  strong  winds,  which,  blowing 
steadily  for  some  days,  so  completely  fill  the  air  with  sand  and  dust  that  it  is 
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impossible  to  see  for  more  than  a  fow  lods.  Respiration  becomes  labored,  and 
the  atmospberc  often  grows  oppressively  warm  during  their  continnance,  which 
rarely  lasts  more  than  a  single  day.  The  sand  clonds  or  pillars  are  formed  after 
the  luanner  of  water-spouts,  and  consist  of  immense  bodies  of  fine  sand  and  dost 
carried  to  a  great  height  by  a  rotary  and  upward,  but  at  the  same  time  advanc- 
ing, current  of  air,  sometimes  at  a  slow  and  again  with  a  rapid  pace.  Frequently 
these  columns  sway  high  in  the  atmosphere,  and  many  of  them  can  be  seen  at 
the  same  time  following  each  other  in  majestic  procession  arcoss  the  plains. 

This  region,  like  California,  has  its  wet  and  dry  seasons,  though  the  latter  is 
scarcely  so  long  or  uninterrupted  here  as  there,  nor  is  the  precipitation  during 
the  wet  season  so  great.  Summer  showers,  accompanied  with  thunder  and  light- 
ning, are  more  frequent  in  Nevada  than  in  California,  though  much  lesscommon  than 
in  tbo  States  east  of  the  Rocky  mountains. 

Both  the  fauna  and  flora  of  Nevada  lack  fullness  and  variety.     The  indigenous 
plants  and  flowers  are  few,  while  the  animal  kifigdom,  except  in  the  department 
of  insect  life,  is  barren  almost  beyond  example.     With  the  exception  of  the  pine- 
nut,  a  few  wild  currants  and  gooseberries,  and  one  or  two  other  inferior  kinds  of 
berries,  found  only  in  a  few  localities,  and  none  of  them  very  plentiful,  there  is 
little  in  the  vegetable  world  that  civilized  man  considers  eatable.     There  are  few 
or  no  wild  plums,  blackberries,  strawberries,  or  grapes.     The  wild  cherries  found 
growing  on  a  scrubby  bush  iu  some  of  the  cxifions  are  small,  bitter,  and  astrin- 
gent.    The  Indians  find  many  medicinal  herbs  and  esculent  roots,  but  neither 
are  much  esteemed  by  white  men.     In  the  tnle  about  the  sink  of  the  Humboldt 
and  Carson  grows  a  species  of  cane  which  exudes  u  sweet  sLcup  that,  drving  in 
small  lumps  on  the  surface,  forms  a  tolerable  article  of  sugar.     Wild  flax  and 
tobacco  are  found  occasionally  growing  on  the  hills,  and  along  the  Humboldt  a 
species  of  wild  hemp  is  met  with,  having  a  long  and  stout  fibre,  which  may, 
with  cultivation,  come  to  form  an  important  textile.     The  artemesia  or  wild  sage, 
a  Bcragiry  shrub  growing  from  one  to  six  feet  high,  is  found  nearly  everywhere. 
This  ppc'cies  is  worthless  for  anything  excejjt  fuel,  though  there  iu  a  small  white 
kind  of  sago  u])on  which  cattle  feed  with  a^^dity  after  iu  has  hcon  visited  by  the 
first  frosts  of  autumn.     The  cactus,  growing  ])ut  sparsely  in  the  northern  and 
central  pai*ts  of  the  8tat«,  is  common  further  south,  wliere,  also,  the  mesquit  tree 
abounds.     Game,  with  the  excepticm  of  sage  hen  and  hare,  is  scarce  in  all  parts 
of  the  State.     Tliere  are  no  wildcats,  panthers,  bears,  or  other  animals  that  cau 
justly  ])e  called  beasts  of  prey.     The  nearest  approach  to  those  are  the  coyote 
and  wolf,  of  which  there  are  a  few  in  all  parts  of  the  countiy.     On  some  of  the 
more  lofty  ranges  are  to  b<j  seen  oc<!asionally  small  herds  of  mountain  sheep. 
These  animals  are  shy  and  fleet,  kwping  usually  iu  the  ujore  nigged  and  inac- 
cessible parts  of  the  mountains.     The  beaver,  otter,  martin,  foxes,  flshers,  and 
other  fnr-bearing  animals  that  drew  the  trapper  into  this  region  in  the  early  day, 
have  nearly  all  disappeared,  and  now  raix*ly  fall  a  prey  to  the  hunter.     About 
the  sinks  and  lakes  geese,  ducks,  cranes,  and  pelicans  are,  at  certain  seasons  of 
the  year,  plentiful.     Theses  with  the  sage  hen,  raven,  an  occasional  eagle,  and 
a  sprinkling  of  small  birds,  comprise  all  there  is  to  represent  the  feathered  race 
in  the  country.     lle]>tiles  are  also  scarce,  and  are  mostly  confined  to  a  few  homed 
toads,  8|)0ttod  lizanls,  and  snakes,  of  which  the  only  venomous  kind  is  the  nit- 
iLesnako. 
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SECTIOir    Y. 

SOCIAL.    INDUSTRIAL,    AND    EDUCATIONAL    PROGEESS. 

all  these  departments  Nevada  has  made  rapid  and  gratifying  progress, 
popnlation  is  distini^iiished  for  industry,  onler,  and  a  ready  ol>e^iencc  to 
il  AQtLoritv.  Alreaclv  nearly  30  church  edifices  have  been  erected  in  the 
*j  at  a  cost  ranging  from  $2,000  to  840,000  each,  and  an  aggregate  expense 
)ont  S300,000.  These  represent  the  leading  Christian  denominations,  and 
a  some  ca^i^es  spncions  and  handsome  buildings.  Numerous  well  conducted 
3l8  have  been  established  under  an  enlightened  educational  system,  for  the 
ort  of  which  lil>eral  pro\nsion  has  been  made  by  the  State.  There  is  also 
tnber  of  academies,  seminaries,  and  high  schools  sustaineil  by  private  pat- 
je.  Capacious  halls  for  literan-,  social,  and  l>enevolont  purposes  have  been 
ed  in  all  the  largo  towns,  several  of  which  are  supplied  with  gas  and  water 
;s  anil  commodious  buildings  for  municipal  uses.  Besides  many  minor  indus- 
establishmcnts,  several  large  foundries  and  machine  shops  have  been  erected 
le  vicinity  of  Virginia,  and  one,  also  of  considerable  capacity,  at  AusUn, 
the  centre  of  the  State.  A  salt  mill,  an  acid  factory,  and  a  tannery  and 
}Ty  speak  of  the  diversified  pursuits  now  obtaining  a  foothold,  and  a  woll- 
)nized  press,  issuing  iWo  daily  and  as  many  weekly  journals,  indicate  the 
ligencc  and  onlighteunient  of  the  people.  Of  the  agricultimil  capacities 
products  of  the  rountn'  si)  much  has  been  saKl  elsewhere  in  this  report  that 

need  only  be  glaucinl  at  in  a  summary  way  in  this  connection.  The  entire 
tint  of  land,  arable  and  grazing,  enclosed  in  the  State  may  l>e  roughly  esti- 
m1  at  lo0,000  acres,  of  which  one-quarter  at  least  is  planted  to  grain,  giving 
verage  yield  of  ainrnt  20  bushels  to  1.  Nearly  ever}^  cereal  grown  in  the 
:  favored  regions  elsewhere  can,  with  proper  care,  Ik?  successfully  grown  liere. 
n  tile  nmre  delicate  fruits  common  in  the  temperate  zones,  such  as  pt»ai's, 
lies,  and  irrapes,  can  be  raised  in  Nevada  if  the  soil  and  site  be  judiciously 
ted  and  ilioir  culture  properly  attended  to,  while  in  the  matter  of  vegetables, 
])t  the  more  tender  kind,  no  country  can  produce  them  with  greater  facility 
f  better  fjuality  if  the  rcMjnisite  attention  be  paid  to  their  cultun».  Besides 
vegetubles  and  grain  raised  in  this  State,  large  quantities  of  butter  and 
so  are  annually  pr«»dnccd,  and  these  conunodities  are  very  justly  esteemed 
heir  excellent  ilavor.  'i'aken  in  the  aggregate,  the  amoimt  of  stock  kept  in 
State  is  quite  large;  the  neat  eattle  nuniher  between  11,000  and  12,000,  and 
liors(;s  and  nudes  kept  for  I'aniiing  purposes  an<l  dnd't  abiuit  0,000,  besides 
riM*n  3,000  and  4,000  sheep  and  about  the  same  nuinlM'r  of  swine.  Tho 
:es  of  ninuntain  pasturap'  i'onnd  in  many  parts  of  the  State,  with  an  almost 
ei*sal  iil»s<.*nfe  of  wetMls,  burs,  and  wild  animals  to  injure  the  wocd  and  endaur 
the  livr's  of  the  Hi>ck,  should  rwonnnend  this  country  to  wt»ol  growers  and 
p  her<lei-s  ahr(»ad.  '^I'lie  tule  lands  furnish  a  g«)od  field  for  raising  swine, 
se  anini;;ls  thrive  well  on  tlu*  root  of  that  rush,  even  without  other  fo<xl. 

estimated  that  there  were  7o,00()  tons  of  hay  cut  and  6,000  terns  of  grain 
d  in  th<*  State  the  presi»nt  year,  besides  sufticient  vegetables  for  home  con- 
[ition.  'i'liere  an*  three  Ih^ur  mills,  one  in  operation  and  two  in  course  of 
tioii ;  24  saw-niills,  driving  3/>  siiws,  and  having  a  capacity  to  cut  daily  from 
0  to  :^0.000  feet  (if  InndxT  each,  or  an  aggregate  of  180,000  feet."^  The 
:  ot*  these  mills  are  j)rop<«lled  hy  steam.  1 'heir  cost  ranges  from  $^,000  to 
000:  total  Cost,  aV>out  Sl7o,000.  'J'he  numher  of  quartz  mills  and  redue- 
Works  in  this  State,  including  such  .as  are  in  course  «>f  ertjction,  having  their 
liinerv  and  material  on  tlu?  ground,  with  the  prospect  of  an  early  c<)mpletion> 

be  set  down  at  IGO.  The  most  of  these  mills  are  driven  by  steam^  the  whole 
ring  an  aggregate  of  about  1,300  stamps.  The  individual  cost  of  these 
;>lishmetits  varies  from  83,000  to  8950,000,  the  cost  of  the  greater  part  rang- 
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ing  fix^m  $40,000  to  860,000  each,  tbough  qaite  a  number  Imvo  cost  SlOC 
and  several  much  larger  snms.  At  the  present  time  nearly  all  of  these  esta 
ments  are  in  constant  and  profitable  operation.  None  of  those  completei 
in  condition  to  do  good  work  are  idle.  Aboiit  60  miles  of  ditching,  the  mc 
it  of  large  capacity,  has  been  constracted  in  the  State  for  the  purpose  of 
ducting  water  to  points  where  required  for  the  use  of  mills  or  for  dom<»stic  v 
besides  a  large  amount  of  work  expended  on  other  projects  of  this  kind  bu 
tially  completed  and  a  multitude  of  smaller  ditches  dug  for  irrigating  pur] 
Over  1,000  miles  of  toll-road,  some  portions  of  it  very  costly,  has  been 
either  for  subserving  local  necessities  and  wholly  within  the  State,  or  fc 
purpose  of  improving  thoroughfares  over  the  Sierra,  or  connecting  those 
points  in  the  interior.  The  sums  expended  on  account  of  these  improve 
amount  in  the  aggregate  to  scarcely  less  than  a  million  of  dollars 


SECTIOK  YI. 

DOUGLAS   COUNTY. 

This  county,  named  after  the  late  Stephen  A.  Douglas,  is  situate  centra 
the  western  border  of  the  State,  having  Ormsby  and  Lyon  counties  on  the 
Esmeralda  on  the  east,  and  California  on  the  west  and  Kouth.  It  has  an  ai 
about  1,500  square  miles,  forming  in  this  respect  the  fourth  county  in  the 
though  it  contains  more  valuable  timber  land  tlian  any  other,  ex(;ept  Wash 
well  as  a  greater  quantity  of  g(K)d  agricultural  hind  in  i)roportion  to  its  siz( 
1861  it  contained  a  population  of  1,057  ;  the  jnesent  population  is  jilxnit  : 
The  western  part  of  this  county  is  covered  by  the  Sierra  N(?va(l;i  mountain 
the  eastern  by  the  Pine  Nut  range,  Carson  valley,  embracing  al)0ut  200  !^ 
miles  Ivinff  between  them.  About  one-third  of  this  vallev  consists  of 
farming  and  meadow  lands;  the  remainder  consists  of  gravelly  and  sand^ 
l>arrens,  the  most  of  it  incapable  of  producing  goo<l  gniin  crops,  even  with  t 
of  careful  culture  and  irrii^ation.  There  are  in  this  vallev  several  thousand 
of  tule  land,  which  by  diking  and  drainage  might  be  converted  into  valnabl 
tm*e  and  hay  lands.  With  the  exception  of  about  2,000  acres  of  aral»l< 
Ivinjr  in  Jack^s  vallev,  one  mile  northwest  of  Carson,  nearlv  all  the  lillab 
in  this  county  is  embraced  within  the  limits  of  the  latter,  or  the  mountain  n 
tributary  to  it.  Outside  of  these,  Douglas  county  possesses  a  generally  r 
surface  and  a  ban-en  soil,  the  latter  incapable,  except  where  cov(»rcd  with  I'l 
of  producing  anything  beyond  its  native  growth,  th(^  artemesia,  and  a  : 
crop  of  bunch  grass.  Much  of  the  soil  on  the  hills  and  mountains  wouhl 
fair  crops  of  grain  could  it  be  imgated,  but  for  this  there  are,  unt'ortui: 
but  limited  facilities.  Cars<m  river,  flowin*;  centrallv  throu<?h  the  vallev.  t(); 
with  the  numerous  sti-eams  coming  down  from  the  Siena,  afford,  to  a  c(^rtain  c 
means  for  irrigation  and  for  the  propulsion  of  machinery.  To  the  latter 
snfiiciencv  of  it  has  been  diverted  for  driviiifir  the  machinerv  of  six  sav\ 
and  one  flour  mill,  without  more  than  partially  appropriating  the  powc 
could  be  obtained.  These  mills,  inclu<ling  also  a  steam  mill  situated 
western  part  of  the  country,  cost  in  the  aggregate  about  S40,000,  and 
a  united  capacity  for  cutting  50,000  feet  of  lumber  per  day.  The  i 
lands,  from  which  a  good  article  of  IuuiIkt  can  be,  made,  amount  to  b( 
60,000  and  70,000  acres  within  the  limits  of  the  county.  This  timber  is  i 
on  the  Sien'a  Nevada.  The  Pine  Nut  range  contains  only  scattered  grc 
pifion,  the  greater  portion  of  it  is  destitute  of  even  this.  There  are  no 
mills  in  this  county.  As  yet  no  productive  mines  have  been  developed 
its  boundaries.     Agricalturc,  bay  making,  and  stock  ranching  constitu 
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principal  porsuits  of  its  inhabitants ;  the  number  of  work  horses  and  nrnles  oon- 
tuned  in  it  bein^  estimated  at  800 ;  the  neat  cattle  at  1,800,  and  the  swine  at 
400.  Moch  pouTtiy  is  also  kept  by  the  farmers,  and  considerable  ^quantities  of 
butter  and  cheese  are  made  annually.  The  amonnt  of  hay  cut  hero  in  18G6 
reached  15,000  tons ;  the  grain  raised  was  estimated  at  570  tons.  Thirty  thou- 
sanda  acres  of  land  have  been  enclosed,  of  which  between  G,000  and  7,000  are 
under  cultivation.  Douglas  is  well  supplied  \i-ith  wagon  roads.  The  extensive 
valley  occupying  its  centre,  and  the  numerous  mountain  passes  leading  out  of  it, 
lavor  their  construction.  Genoa,  the  county  seat  and  only  town  in  the  county  of 
oonuderable  size,  contains  about  400  inhabitants.  Besides  a  brick  school-house 
and  two  churches,  it  contains  a  handsome  court-house  erecte<l  at  a  cost  of  $20,000. 
The  value  of  taxable  property  in  the  countr}'  is  estimated  at  8000,000.  There 
are  numerous  hot  springs  situate  in  and  along  the  maigin  of  Carson  valley,  but 
none  of  them  are  of  a  magnitude  or  possessed  of  other  features  requiring  special 
notice. 

"While,  as  observed,  no  mines  have  been  developed  to  a  productive  state  in  this 
county,  it  is  believed  to  contain  some  valuable  cupriferous,  if  not  also  aigen- 
tiferous,  lodes,  upon  some  of  which  a  lai'gc  amount  of  exploratory  labor  has 
been  expended.  Commencing  in  1859,  several  mining  districts  have  since  been 
laid  out  in  the  county,  the  earlier  uith  a  view  to  operations  on  silver-bearing 
lodes ;  one  or  two,  more  recently  erected  in  the  eastern  ]>art  of  the  county,  for 
the  purpose  of  securing  and  working  the  copper  veins  existing  at  that  ))oint. 
These  latter  districts,  and  one  or  two  others,  arc  all  that  still  maintain  their 
oiganization.  The  rest,  created  under  excitement  and  insufficient  exploration, 
have  long  since  been  abandoned.  For  fuller  information  touching  these  cup- 
riferous lodes  the  article  on  co])per  may  be  consulted.  The  Eagle  district,  atuato 
on  the  Pine  Nut  range  in  the  southern  part  of  the  county,  contmns  a  number  of 
quartz  veins,  some  of  them  displaying  ])rominent  outcrops.  In  the  work  of 
fxpl(»ring  two  of  those  ledges,  the  Peck  and  the  Mammoth,  a  thousiind  feet  of 
tunneling  has  been  nm.  Openitiuns,  commenced  in  1860,  were  coutinuonsly 
prosecuted  i'«»r  four  or  live  yoai-s  tlien'alter,  and  altliongh  the  ledge  has  boon  pene- 
tmied  in  these  chanis  at  a  cnnsiderable  depth,  no  paying  body  of  ore  has  been 
developed.  It  is  said  tlie  work,  for  some  time  suspended,  is  to  be  resumed. 
Alrearly  about  6100,000  hav(?  been  expended  Jipon  these  two  claims,  from  neither 
of  wliich  lias  any  amount  of  mi  liable  ore  been  extracted.  Adjoining  Douglas 
on  the  south  are  situate  ]Markleyville,  Mogul,  Monitor,  Silver  Mountain,  and 
several  other  less  impoilaut  distri<rts,  all  silver-jirodicing  and  lying  east  of  the 
Sierra,  though  in  Alpiuc*  county,  California.  They  are  locattvl  on  the  head-waters 
of  Carson  river,  distant  from  20  to  40  miles  from  CTCUoii.  In  the  vicinitv  of  the  lat- 
ler  place  is  a  district  bearing  the  Simie  name  and  stretching  along  the  base  of  the 
SieriTi,  in  which  a  *r'>od  mauv  claims  were  located  about  six  years  aflfo.  Hero 
afterwards  a  large  amount  of  work  was  done  and  money  expended,  but  with  no 
very  detenninate  results.  Th(j  outlay  at  this  point,  divided  among  some  ton  or 
twelve  companies,  could  scarcely  have  been  loirS  than  6200,000,  over  3,000  linear 
feet  of  tunnelling  ha^^ngbeeu  excavated,  besides  other  work  done.  For  the  past 
year  or  two  operations  have  ])Oon  susj)ended,  and,  as  is  generally  suj)posod,  with 
no  prospect  of  an  early  resumption.  Could  a  heavy  iKnly  of  moderately  rich 
ore  1m*  found  at  this  spot  it  could  hardly  fail  to  impart  value  to  these  mines, 
owing  to  the  cheapness  with  which  it  could  be  worked  by  reason  of  their  prox- 
imity to  wo<hI  and  water.  The  prospect,  however,  of  reaching  even  this  result 
is  not  enconra£rin«r.  In  a  ranir<»  c)f  low  hills  at  the  north  end  of  Carson  valley 
some  small  veins  of  gold  and  silver-bearing  quartz  werefoimd  about  a  year  ago. 
Upcm  these  several  shafts  have  Ixjon  sunk,  and  in  the  limited  operations  conduoted 
at  this  place  is  to  be  found  nearly  all  the  work  now  being  done  upon  mines  within 
the  bounds  of  this  county. 
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SECTION   VII. 

ORMSBY    COUNTY. 

This  county^  which  adjoms  Douglas  on  the  north,  takes  its  name  from  William 
Ormsby,  an  early  settler  on  the  eastern  slope  and  one  of  the  founders  of  Carson 
City.  Though  of  small  dimensions,  devoid  of  productive  mines,  and  containing 
but  a  moderate  amount  of  arable  land,  ita  central  and  othen^'ise  eligible  situa- 
tion, extensive  pineries,  and  ample  water  power  have  built  up  within  it  important 
industries,  rendering  the  population  among  the  most  thrifty  in  the  State.  Carson 
City  is  the  capital  of  the  State,  and  has  been  selected  for  the  site  of  the  United 
Stales  branch  mint.  The  census  re])ort  of  18G1  showed  the  county  to  contain 
2,07 G  inhabitants,  a  number  now  increased  to  about  2,»500,  of  whom  two-thirds 
perhaps  reside  in  Carson  City,  and  a  sixth  in  Empire,  a  milling  hamlet,  situate 
on  the  river  three  miles  east  of  Carson.  A  largo  pn)j)ortion  of  the  inhabitants 
are  engaged  in  teaming,  lumbering,  and  cutting  lire- wood.  Three-fourths  of  the 
county  is  covered  with  mountains.  The  Siena  occupies  the  western  and  the 
Pine  Nut  range  the  eastern  parts.  These  mountains  are  hero  timberetl  as  in 
Douglas  county,  and  the  broad  and  sandy  phiin,  fertile  only  in  its  western  part, 
known  as  Eagle  valley,  lies  between  them.  Across  from  south  to  north  runs  the 
Carson  river,  affording  good  water-power  and  an  easy  channel  for  floating  down  saw- 
logs  and  fuel  from  the  forests  about  the  head- waters  of  this  stream.  The  quan- 
tity of  these  materials  thus  brought  down  to  Empire  amounts  to  5,000,000  feet 
lumber  and  5,000  cords  of  wood  annuallv.  Tlie  streams  issuinfir  from  the  Sierra 
also  supply  a  considerable  amomit  of  propulsive  power,  besides  fumislnng  Carson 
City  with  water  for  domestic  uses,  and  tlie  arable  land  about  it,  of  which  there 
arc  several  thousand  acres,  with  means  for  irrigation,  nearly  tlie  whole  of  this 
water  having  thus  been  utilized.  A  considerable  amount  of  lumber  is  made 
in  this  oonnty.  The  forests  of  j)ino  and  fir  with  water  power  in  their  midst,  an<l 
the  proximity  of  the  Comstock  mines,  insuix)  a  constant  market  and  supply 
many  advantages  for  caiTving  on  the  business.  The  wood  lands  consist  of  alK»nt 
20,000  acres  of  largo  timber,  situate  in  the  Sierra,  and  2,000  or  3,000  acR»s  of 
scattered  pifion  fit  only  for  fuel.  About  2,000,000  feet  of  lumber  and  14,000 
cx)rds  of  wood  are  annuallv  cut  within  the  limits  of  the  countv,  Iwsides  that 
floated  down  the  Carson.  There  are  three  saw-mills  in  the  county,  built  at  an 
aggregate  cost  of  $30,000  ;  daily  capacity  40,000  feet.  About  G,000  acres  of 
land  &YQ  under  fence,  of  which  200  are  sown  to  grain  and  100  planteil  with  xogo- 
tables.  Last  year  200  tons  of  hay  were  cut  and  180  tons  of  grain  raised,  25  of 
wheat,  50  of  oats,  and  105  of  barley,  the  average  yield  l)eing  nearly  40  bushels 
per  acre.  This  is  about  the  ])ropoitiou  in  which  these  s(;veral  kinds  of  grain  are 
raised  throughout  the  State,  though  this  yield  is  much  above  the  average.  The 
county  contains  430  horses  and  mules,  700  head  of  neat  cattle,  200  of  which  are 
milch  cows  and  450  work  oxen,  250  sheep,  and  500  swine.  A  tannery  and  acid 
works  at  Carson  City,  with  sandstone  quarries  near  by,  together  with  lime  and  char- 
coal burning,  and  the  several  pursuits  already  mentioned,  give  to  this  county  a  more 
varied  industrj*  than  is  common  elsewhere  in  the  State.  The  acid  works  have 
engaged  in  the  manufacture  of  sulphuric  acid,  an  article  employed  in  the  bt^ncfi- 
ciating  of  silver  ore,  with  fair  prospects  of  success.  About  2,000  pounds  of 
sulphur,  procuix?d  from  the  beds  in  Humboldt  county,  are  consumed  hero  weekly. 
The  sandstone  quarries  yield  a  good  article  of  building  material.  It  is  easily 
gotten  out  and  is  readily  shaped  by  the  chisel  when  first  quarried,  but  hardens 
on  exposm*o  to  the  atmosphere.  The  United  States  branch  mint  is  constructed 
of  tliis  stone,  as  are  also  tlie  penitentiary,  county  buildings,  used  for  State  pur- 
poses, and  many  of  the  blotter  class  of  edifices  in  Carson  City.  Near  the  town 
are  two  large  hot  springs,  one  of  which  has  been  handsomely  impi-oved  for 
bathing  purposes.     Five  miles  to  the  northeast  is  a  bed  of  white  marble,  vcir 
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pore  and  easily  ^Tonglit.  Grauuliir  limestone  is  found  at  sevenil  places.  Cop- 
per,  iron,  and  coal  are  among  the  luinerul  pntdiicts  of  Ormsby,  as  el^wheitr 
related.  There  are  eight  quartz  mills  in  this  county,  live  driven  by  water  and 
tbreo  by  water  and  steam,  the  whole  carrying  17o  stamps  and  costing  S4r>0,000. 
Tbey  aro  all  kept  running  on  ores  from  the  Oomsttick  vein.  The  31exican,  one 
of  the  lai^^t  of  the  number,  has  been  engaged  for  some  time  |>ast  in  working 
over  the  sulphorets  which  for  several  years  luid  been  accumidating  in  the  com- 
pany's reservoir. 

Although  numerous  mining  districts  have  been  laid  off  in  tbis  county,  some  as 
early  as  1859,  and  a  large  amount  of  work  done  on  a  few  of  the  leilges  located, 
no  mineral  deposits  of  value  have  been  roachin:!,  nor  has  wm*h  attention  been 
paid  to  the  business  of  mining  for  the  p:ist  few  years.  In  the  Eagle  district,  the 
earliest  erected,  lying  along  the  base  of  the  Sierra  west  of  Carson  City,  several 
lodes  were  locateil  in  18o9,  some  of  which  Laving  beeu  extensively  prospected 
the  folio wiusT  vear  bv  means  of  shafts  and  tunnels,  and  not  timiiii<;  ofii  accoidinjr 
to  expectation,  the  whole  was  abandoned.  The  next  season  a  liti'ul  intea'si  was 
awakened  in  r^ard  to  sup})osed  valuable  discoveries  made  on  the  bald  hills  south- 
west of  tho  town,  which  having  led  to  the  locating  of  many  claims  in  that  neigh- 
borhooil,  eventuated,  soon  after,  in  their  total  abandonment,  since  which  time 
notliing  further  has  bi^n  done  either  towards  locating  or  working  mines  in  the 
district.  The  same  vear  the  Clear  Creek  district  was  the  scene  of  much  excite- 
meut  and  activity.  Extensive  mining  gi-ounds  were  taken  up  and  pn)specting 
operations  initiated.  Here  a  number  of  long  tunnels  \yvYv.  afterwards  driven 
and  deep  shafts  sunk,  but  none  of  them  availed  to  reach  ore  deposits  of  a  remu- 
nerative kind,  and  the  district,  under  an  absence  of  ]:>opuIation  and  an  entire 
cessation  of  labor  for  several  years,  is  considereil  practically  abandoned.  In  the 
Sidli van  district,  east  of  Carson  river,  organized  hi  1800,  there  were  many  locations 
made  and  much  dosultorv  work  done  duriiijr  that  and  the  following  vear ;  and 
ulthougli  some  of  the  lo<lcs  proved  highly  aurifcrows  in  spots,  they  faihMl,  so  far 
iis  [lenrtrated,  in  the  matter  of  pei*sistence  and  regularity.  Another  drawback 
upon  the  success  of  these  mines  was  at  that  time  experienced  iu  tlie  absence  of 
mills  for  working  the  ores,  which  were,  therefore,  unavailable,  compelling  claim- 
holders  who  were  without  means  to  suspend  work,  leaving  the  jvoblem  as  to  the 
cluinicter  and  value  of  these  lo<les  still  unsolvt^d.  The  ores  iu  nmst  of  these 
districts  carry  considerable  (iopper,  and  in  some  cases  a  notable  lUTCcutagc  of 
free  gold.  Washings  for  the  latter  metal  have  been  found  n*munerativ<»  at 
several  localities  in  the  county.  At  a  spot  three  miles  west  of  Carson  sluicing 
operations  were  for  some  time  earned  on,  having  been  in  progress  until  recently. 
Although  no  regular  vein  was  foimd,  the  smface  earth  gave  fair  retuiiis  in  free 
gold. 


SECTIOX  YIII. 

WASHOE    COUNTY. 

This  cotmty  takes  its  name  from  the  tribe  of  aborigines  w^ho  formerly  inhab- 
ited this  part  of  the  State.  It  lies  north  of  Ormsby ;  its  western  |)ortion  covers 
a  large  and  well  timbered  section  of  the  Sierra,  and  its  central  a  <;hmn  of  fertile 
valleys,  of  which  Washoe,  Pleasant,  Steamboat,  Truckee  and  Long  are  tho 
principal.  With  tho  exception  of  these  valleys,  which  c^mtain  about  1.00,000 
acres  of  fanning  and  grass  lands  and  the  timber  lands  mentioned,  nearly  tho 
entire  county  consists  of  sago  plains,  rugged  hills  and  mountains.  The  most  of 
it  is  arid,  barren,  and  unfit  for  cultivation,  the  only  vegetable  growth  found 
upon  it  being  a  sparoo  crop  of  bimch  grass,  and  in  a  few  spot«  groves  of  scrubby 
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pine.  The  valleys,  however,  are  extremely  fertile,  and  with  careful  cnltivation 
and  irrigation  are  made  to  produce  hay,  grain  and  vegetables.  Considerable 
quantities  of  butter  and  cheese  arc  also  made.  At  the  south  end  of  Washoe 
valley  is  situated  a  shallow  lake  five  miles  long  and  two  >vide,  the  surplus  waters 
of  which  run  through  a  slough  and  are  made  to  do  service  in  driving  several 
quartz  mills  at  Washoe  City,  a  few  miles  below.  The  numerous  streams  falling 
jfrom  the  Sierra  are  also  employed  for  propelling  quartz  and  saw  mills  located 
along  them.  Pleasant  valley,  a  small  but  fertile  basin,  lies  two  miles  north  of 
Waslioe.  Steamboat  valley,  the  site  of  the  hot  springs  elsewhere  described,  lies 
three  miles  north  of  Pleasant  valley.  It  contains  some  good  land,  opening  eight 
miles  below  the  hot  springs  into  the  Ti*nckeo  meadows,  a  tract  embracing  several 
thousand  acres  of  pailly  arable  and  grass  lands.  The  population  of  this  county 
numbers  about  3,000.  It  contains  several  small  towns,  of  which  Ophir,  situate 
near  the  mill  and  reduction  works  of  the  Ophir  Company,  has  500,  and  Washoe 
City,  the  county  seat,  three  miles  fiulher  north,  800.  Frauktown,  Galena, 
Crystal  Peak,  and  Glendale — the  latter  two  on  the  Tmckec — are  small  agricul- 
tural and  mining  hamlets  containing  from  100  to  200  inhabitants  each. 

While  the  wealth  of  the  county  consists  largely  of  its  agricultural  resources, 
the  business  of  lumbering  and  quartz  milling  is  also  extensively  engaged  in. 
The  annual  product  of  hay  amounts  to  about  7,000  tons,  and  of  grain  to  1,500 
tons.  There  are  800  horses  and  mules  and  1,000  head  of  neat  cattle  in  the 
county,  nearly  half  of  the  latter  being  milch  cows ;  sheep  and  swine  number 
about  500  each.  There  are  20,000  acres  of  land  enclosed,  of  which  4,000  are 
under  cultivation.  There  are  15  saw-mills,  most  of  them  driven  by  steam  ]>ower  j 
the  whole  cut  about  1,300,000  feet  of  lumber  per  month,  besides  lath  and 
shingles,  for  making  which  several  of  them  have  machines  attached.  In  addition 
to  this,  400,000  feet  of  hewn  timber  and  large  quantities  of  cord  wood  are  cat 
for. the  Virginia  market.  Although  this  county,  like  Douglas  and  Ormsby,  is 
without  productive  mines,  therQ  are  ton  quartz  mills  within  its  limits,  seveml  of 
which  are  large  and  fii*st-class  in  their  appointments.  The  Opliir  Company's 
mill  cames  72  stamps  and  cost  half  a  million  of  dollars.  Dall's  mill  at  Fmnk- 
town,  burnt  last  spring  but  since  rebuilt,  canies  60  stamps  and  cost  a  (piarter  of 
a  million.  Most  of  these  mills  are  propelled  by  steam  ;  several  employ  both 
steam  and  water.  They  ciiny,  in  the  aggregate,  281  stamps,  and  cost  SI, 4 20.000. 
With  the  exception  of  the  English  Comj)any's  mill  on  the  Truckoe,  built  iu 
advance  of  mining  developments,  all  these  establishments  are  now  running  on 
Comstock  ores,  and  generally  with  remunerative  results. 

The  amount  of  taxable  property  in  the  county,  in  1861,  was  $1,140,000;  in 
1803,  $2,527,500,  and  is  now  llelieved  to  bo'  at  least  $3,000,000.  There 
have  been  30  miles  of  ciinal  built  for  conductiuir  water  to  mills  and  othrr  enter- 
prises  of  this  kind  projecte<l,  some  of  which  may  be  carried  out.  Althoujrh 
abounding  in  metalliferous  lodes  and  mineral  deposits  of  dittoront  kinds,  the  county 
is  still  without  orc-yieldmg  mines,  a  circumstance  attributable,  in  the  case  of  gold 
and  silver-bearing  lodes,  piutially  to  the  barrenness  of  the  latter  in  their  up()€T 
portions,  and  in  part  to  the  superficial  and  ill-directed  character  of  prospecting 
label's.  Of  the  deposits  of  coj)per  and  coal,  mention  has  been  made  elsewhere. 
A  number  of  mining  districts  have  at  various  times  been  formed,  some  of  them 
as  early  as  1859,  the  year  of  the  silver  discover^'.  In  the  spring  of  1860  the 
Ai'gentine  district,  lying  in  the  range  of  mountains  ea,*<t  of  Washoe  valley,  was 
ci'ected ;  and  although  tlie  ledges  there  have  periodically  since  been  the  subjects 
of  siinguino  expectation,  the  ore  pi-ocmed  from  them  has  done  little  towards 
meeting  the  exi>enses  incurred  in  their  partial  development.  Scarcely  any  work 
has  been  done  in  the  district  for  the  last  three  years,  and  the  lodes  can 
liardly  be  said  to  possess  any  present  value.  The  history  of  this,  tho  first  dia- 
trict  fonned,  will  servo  to  illustrate  that  of  all  others  subsequently  erected,  in 
ever}'  one  of  which  the  high  hopes  at  one  time  entertained  failed  of  final  realiza- 
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L  Of  the  many  dainiB  looited  throaghoiifc  the  ocranly  iwtily  all  may  be 
■Uend  abandffliedf  nor  is  H  |«obable  that  wmk  will  ever  be  rcaamed  on  more 
n  a  Cbw  of  them.  The  ooartz  veinsi  tfaoogh  of  fiiur  nae^  are  generaUy  hard 
I  vitreoasy  the  ooontiy  rock  being  niofidymetamorphk)  date  and  giam  The 
I  are  nsoally  impngnaled  with  eompeands  of  inm  and  oopper,  canying  alao^ 
Nxne  cases^  a  small  percentage  of  salphmetted  sQver.  ^ndth  paitidea  of.  native 
jj  and  a  sprinkling  of  free  gold.  So  modi  of  the  latter  has  been  found  in 
earth  at  seveml  pdnts  as  to  afford  fiiir  sur&oe  digging  for  a  diort  time.  In 
Wisconsin  distnct,  at  the  soath  end  of  Washoe  valkr,  sevend  compamea* 
le  wages  for  a  period  of  some  months,  sluice-washing  the  auriferous  ipronnd 
hat  place.  The  Galena  district,  as  its  name  implies,  abounds  in  the  sn^nret 
ead,  which  here  occurs  in  the  shape  of  an  ai;^ntiferous  galena.  The  metal 
meted  from  it  assays  about  $200  per  ton  in  sdver.  The  vein  matter  carries 
n  20  to  60  per  cent  of  metallic  lead.  Between  the  walls  of  the  vmns  and  the 
^roe  rests  a  thin  stratum  of  arsenical  pyrites,  so  placed,  howeviv,  as  to  render 
ir  mechanical  separation  easy.  Upon  several  of  these  lodes  work  has  been 
le.    The  Alford  nas  been  explored  by  means  of  a  tunnel  several  hundred  feet 

Land  an  inclini  shaft  sunk  at  its  terminus.  Yarious  attempts  have  been 
to  reduce  this  ore  by  smelting,  none  of  which  have  met  with  aitire  success, 
e  principal  lode  having  lately  passed  into  the  hands  of  a  company  possessed 
Aiplo  means  and  the  requisite  skiU,  better  results,  it  is  believed,  will  be  reached 
ragh  the  efforts  now  about  to  be  made  for  smelUng  it  on  a  large  jcale.  The 
eer  Peak  district,  besides  the  beds  of  lignite  there  found,  contains  a  number 
netalliferous  lodes,  some  of  which  prospect  well  in  the  predous  metals.  The 
ilities  enjoyed  through  the  forests  and  water  power  at  that  place  will  secure 
working  of  low  pado  ores  with  profit,  if  only  the  quantitv  be  large  and  oadly 
cored.  A  lot  of  ore  taken  from  the  Truckee  Ophir,  a  large  ledge  and  tM 
J  one  yet  much  opened,  was  found  to  yield  bv  mill  process  at  the  rate  of  $30 
ton  in  gold  and  silver.  A  toi^n  has  been  laid  out  near  these  mines  which, 
it  is  within  two  miles  of  the  Trackoc  river  and  the  Central  Pacific  nulroad, 
I  surrounded  with  forests,  has  the  promiso  of  growth.  Several  saw-mills  in 
vicinity  already  find  market  for  all  the  lumber  they  can  make,  and,  with  the 
road  completed,  quantities  of  this  article  will  probably  bo  manu£actnred  at 
} 'point. 


SECTIOir  IX. 

STOREY   COUNTY. 

rhis  connty,  named  in  honor  of  Captiun  Storey,  who  lost  his  life  in  the  Indian 
it  near  P}Tamid  lake,  in  the  spring  of  1860,  is  not  only  of  limited  extent  but 
remely  barren,  containing  a  smaller  amount  of  good  land,  less  timber,  and 
er  streams  than  any  other  in  the  State.  It  is,  in  fact,  without  agricidtural, 
ibering,  or  even  milling  resources,  except  in  tho  latter  case  whero  some  have 
;n  supplied  by  steam.  The  only  pasturage  is  that  afforded  by  tho  bunch- 
kss — Bbort-livcd  and  scanty  at  best,  since  thero  is  little  of  it  except  on  tho 
untains,  and  when  onco  eaten  off  does  not  readily  grow  up  again  tho  same 
son.  Originally  thero  was  a  sparse  growth  of  pifion  on  tho  hills  about  Yir- 
lia,  but  it  is  now  nearly  all  cnt  away,  leaving  both  the  town  and  tho  mills 
pendent  on  outside  localities  for  fuel.  Nearly  all  tho  northern  and  western 
t  of  tho  county,  embracing  fully  three-fourths  of  its  area,  lies  on  tho  high  and 
Ten  chain  of  mountains  known  as' the  Washoe  range,  and  which,  coiamencing 
ir  Carson  City,  extends  to  the  Truckee  river,  forming  a  sort  of  spur  or  off-shoot 
the  main  Sierra.    Situated  along  the  eastern  slope  of  this  range,  about  half- 
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way  up  its  side,  and  ninning  parallel  with  its  lonc^itadinal  axis,'  is  the  Gomstcx^ 
lode,  with  Virginia  City  bnilt  immediately  over  it,  and  Gold  Hill,  half  a  mile 
Turther  south,  a  little  helow  the  line  of  its  strike.*  The  eastern  part  of  the  county 
is  composed  of  the  desolate  sage  barren  stretching  from  the  Carson  north  to  tile 
Tmckee  river — a  treeless,  arid  and  sandy  waste,  alike  destitute  of  vegetable  and 
animal  life.  Storey,  like  all  its  sister  counties,  has  been  the  theatre  of  mumerotB 
mining  excitements,  leading  to  the  creation  and  sudden  peopling  of  new  districts 
to  be  almost  as  suddenly  abandoned  and  soon  after  forgotten.  In  this  manner 
at  least  a  dozen  districts  have  first  and  last  been  formed,  saircely  any  of  whick 
continue  to  maintain  their  organization  or  are  recognized  as  having  a  legal 
existence.  Still  there  are  a  number  of  districts  in  the  countv  besides  those  or 
Virginia  and  Gold  Hill  that  continue  to  be  recognized  as  valid,  and  in  some  of 
which,  as  the  American  Flat  and  Flowery,  there  is  much  work  being  done,  and 
in  a  few  instances  with  satisfactory  results  or  good  prospects  of  ultimate  success. 
The  amount  of  land  enclosed  by  fence  does  not  exceed  5,000  acres  in  the  county, 
of  which  1,000,  perhaps,  are  imder  cultivation,  a  good  share  of  it  being  planted 
with  vegetables,  which  in  a  few  choice  localities  are  found  to  do  well.  Some 
attempts  at  raising  fruit  in  a  small  way  have  also  been  attended  vAth  success. 
About  100  tons  of  hay  are  cut  yearly  in  the  county,  but  as  yet  no  grain  has  been 
raised.  Storey  contains  about  1,000  head  of  work-horses  and  mules,  500  neat 
cattle— one-half  of  them  milch  cows — 100  sheej)  and  400  swine.  An  immense 
number  of  beef  cattle,  sheep  and  hogs  are  slaughtered  hero  annually,  the  most 
of  which  are  driven  in  from  California.  For  its  size  there  is  a  great  extent  of 
costly  toll  road  in  this  county,  several  hundred  thousand  dollai"s  having  been 
laid  oat  in  this  class  of  impi-ovements,  some  of  which  return  larijo  revenues  to 
the  owners.  The  assessable  property  in  the  county  amounted  for  1866  to 
$6,343,353,  the  estimate  for  the  present  year  being  about  87,000,000.  Storey 
county  contains  63  quartz  mills  carrying  665  stamps,  all,  except  two  or  th^ee  of 
small  capacity,  driven  by  steam,  the  aggregate  cost  of  the  whole  being  $3,500,000. 
The  population,  which  in  1861  reached  4,500,  is  now  estimated  at  12,000. 


6E€TI0y  X. 

LYON   COUNTY. 

Lyon  connty,  named  after  General  Lyon,  who  fell  in  Missomi  during  the  late 
rebellion,  bears  a  strong  resemblance  in  its  general  features  to  Storey,  except 
that  it  contains  a  considerable  tract  of  pi  Hon  on  the  Pine  Nut  range,  occupying 
the  eastern  part  of  the  county,  and  a  belt  of  good  land  situate  along  the  Carson 
river  running  through  the  centre.  A  multitude  of  ledges  have  been  located  in 
the  various  mining  districts  formed  from  time  to  time  within  the  limits  of  this 
county,  the  money  expended  upon  which  has  amounted  in  the  aggregate  to  mil- 
lions of  dollara  j  yet,  with  the  exception  of  the  Daney  mine  and  some  small  lodes 
along  Gold  canon,  nothing  affording  a  steady  supply  of  pay  ore  has  been  developed 
in  the  county,  though  there  are  imquestionably  many  lodes  that  a  more  i>ersistent 
mode  of  exploration  might  have  brought  to  a  paying  point.  The  only  districts 
in  the  county  that  continue  to  maintain  an  organization  are  the  Devil's  Gate,  the 
earliest  formed,  the  Blue  Sulphur  Spring,  Brown^s  Indian  Spring,  and  Palmyra, 
in  mme  of  which  has  much  active  mining  been  carried  on  for  the  past  three  years. 
Of  the  coal  deposits  situated  in  the  Pine  Nut  mountains  a  description  will  be  found 
in  the  article  treating  of  that  mineral.  In  the  absence  of  productive  mines,  milling, 
teaming  and  wood-chopping  have  become  the  leading  pursuits  of  the  inhabitants, 

*  See  Section  XYI,  on  tho  Comstock  lode. 
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Bttik  attention  being  paid  to  agriooltoxey  as,  in^l^ 
imA  in  the  ooonty. '  T&  hay  cot  amounts  to  about  1,000  tons  annnally;  ibe 
mill  raised  to  100  tons;  a  good  many  vegetables  of  fine  quality  being  also  xaised. 
XfCB  contains  500  horses  and  mnles,  200  head  of  neat  cattle.  100  dieep,  and 
jUiO  swine.  About  5,000  acres  of  land  is  fenced  in,  of  whidi  1,500  is  under 
oaknration.  The  inhabitants,  numbering  1,650  in  1861,  are  now  estimated  at 
2^600,  There  are  41  quartz  mills  in  the  county«-13  driven  by  water,  22  by 
■teanif  and  six  by  water  and-steam — the  whole  carrying  600  stamps  and  costing 
Ci^500»000.  The  only  considerable  towns  in  the  county  are  Silver  Gity  in  Gold 
ca&on,  and  Di^rton  on  Carson  river,  each  containing  about  1,200  inhabitants. 


SSOTIOK  II. 

BOOP  COUNTY. 

This  county,  occupying  a  long  and  narrow  strip  of  territory  in  the  northwest- 
ern part  of  the  State,  is  named  after  Isaac  N.  Rood,  an  early  settler  in  Honey 
Lake  Valley,  and  at  one  time  ^vemor  of  the  Provisional  Territory  of  Nevada. 
It  was  at  first  called  Lake,  havmg  been  changed  to  Boop  in  1862.  The  county 
lias  never  been  organized,  but  is  attached  to  Washoe  for  judicial  and  politioal 
purposes.  At  the  time  it  was  first  erected,  in  1861,  it  was  supposed  to  embrace 
witnin  its  limits  Honey  Lake  valley,  the  only  settlement  in  it  The  acljustment 
of  the  boundary  line  between  Nevada  and  California,  in  1863,  having  thrown 
this  valley  into  the  latter,  left  this  county  almost  without  population.  The 
settlement  since  theb  of  Surprise  Valley,  in  the  extreme  nortiiwestem  part  of  the 
State,  has  brought  within  the  boundaries  of  Boop  a  population  of  several  hun- 
dred, a  number  which  is  likely  soon  to  bo  further  aumnented,  as  the  county  is 
rc[)uted  to  he  rich  in  mineral  wealth,  and  there  are  known  to  be  considerable 
tmcta  of  good  land  in  the  northern  pMt  still  open  for  occupation.  This  region, 
including  also  the  northern  and  western  parts  of  Humboldt  county,  has  for 
a  long  time  been  infested  by  a  vicious  race  of  Indians,  whose  presence  has 
tendeil  greatly  to  retard  its  exploration  and  settlement ;  but  as  these  savages 
are  now  pretty  well  subdued,  the  country  is  likely  in  a  short  time  to  become 
more  thoroughly  prosiKHSted  and  its  value  for  mining  and  agricultural  purposes 
more  fully  ascertained.  The  greater  portion  of  it  is  undoubtedly  very  barren  and 
forbidding,  consisting  for  the  most  part  of  rough,  arid,  and  timl>erless  mountains, 
or  equally  dry  and  stcrilo  plains.  All  accounts,  however,  agree  in  representing 
Surprise  valhty  as  l>eing  extensive  and  fertile,  apd  one  of  tlie  finest  districts,  both 
for  stock-raising  and  grain  growing,  in  the  State.  This  valley,  a  portion  of 
which  lies  in  California,  is  50  miles  long  and  irom  10  to  15  broad.  It  extends 
north  and  south ;  contains  three  lakes  which  cover  nearly  one  half  its  area.  It 
is  walled  in  on  the  west  by  a  lofty  spur  of  the  Sierra  Nevada,  having  a  range 
of  low  rolling  hills  on  the  east.  The  mountains  on  the  west  are  well  timbered 
with  white  and  yellow  pine,  and  along  their  lower  slopes  with  cedar.  The 
arable  land  lies  tdong  the  base  of  this  range  and  between  it  and  the  lakes,  having 
Si  gentle  declivity  towards  the  latter,  and  is  covered  at  all  seasons  of  the  year 
with  a  luxuriant  growth  of  blue-joint,  clover,  timothy  and  xve  grass,  some  of 
which  is  six  and  seven  feet  high,  and  standing  so  close  that  m  places  four  tons 
of  hay  can  be  cut  to  the  acre.  Across  this  alluvial  belt,  which  is  several  miles 
wide,  course  every  few  miles  streams  of  pure  cold  water,  afibrding  propulsive 
power  and  the  fincllities  for  irrigation.  The  land  is  light,  warm,  and  easily  culti- 
vated, and  produces  with  Uttle  trouble  prolific  crops  of  grain.  The  planting  of 
1866  yielded  an  avera^  of  50  bushels  of  wheat  and  nearly  60  of  barley  to 
the  acre.    The  grain  is  dean  and  heavy.    This  year  the  crops,  under  more 
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eztODsive  planting,  have  boen  equally  ffood.  Vegetables  ean  be  grown  witli 
veiy  little  oaie.  The  climate  of  this  valley  is  mild  and  healthful.  Very  little 
snow  falls  in  winter,  and  sickness  amongst  the  inhabitants  is  of  rare  occurrence. 
Stock  require  neither  shelter  nor  fodder  in  the  winter,  but  are  able  to  keep  fat 
the  'year  round  on  the  native  grasses.  There  are  at  the  present  time  about 
10,000  head  of  cattle,  and  3,000  horses  grazing  here,  many  of  which  having  been 
driven  in  from  California  for  the  puq)ose  of  being  recruited,  will,  as  soon  as  they 
become  fat,  be  taken  away.  The  i>opulation  numl»ers  about  250,  and  is  con- 
stantly increasing,  as  the  settlers  feel  safe  under  the  military  protection  now 
extende<l  to  them,  against  fiu'ther  Indian  depredations.  Along  the  base  of  the 
mountain  on  the  west  side  of  the  valley  are  a  multitude  of  warm  springs,  some 
of  them  remarkable  for  their  deptli  and  volume.  Free  gold  has  been  found  in 
small  quantities  on  several  streams  in  this  part  of  the  country,  and  there  is  reason 
for  believing  that  both  vein  mining  and  surface  digging  will  yet  be  carried  on 
here  with  profit.  With  a  mining  population  to  consume  the  products  of  the 
fieurmer,  this  region  could  scarcely  fail  to  fill  up  rapidly  with  a  hardy  and  pros- 
perous people. 


SRGTIOir   XII. 

HUMBOLDT   COUNTY. 

This  county,  named  after  the  principal  river  nmning  through  it,  ranks  among 
the  larger  counties  of  the  State.  Its  western  half  is  covered  with  sandy  deserts, 
low  ranges  of  mountains,  isolated  hills,  and  extensive  alkali  fiats,  converted  in 
the  wet  season  into  mud  lakes.  The  nortliem  and  eastern  portions  consist  of 
lofty  chains  of  mountains,  broken  towards  the  nortlieast  into  irregular  massci*, 
and  running  in  the  southeast  in  narrow  parallel  ranges  separated  by  valleys  of  a 
similar  conformation.  Taken  as  a  whole  the  region  is  drj-,  desolate,  and  but 
illy  supplied  with  grass  and  water.  Timber  is  also  very  scarce  in  most  parts  of 
this  county,  there  being  none  fit  for  lumber.  The  only  trees  found  here  are  the 
piiion  and  a  scrubby  species  of  juniper,  the  latter  of  little  value  even  for  fuel. 
The  quantity  of  agricultural  land  is  also  comparatively  small,  being  confined  mostly 
to  the  valleys  of  the  Himiboldt  river  and  of  Weniessa,  U mashaw,  and  Weather- 
low  creeks,  with  some  isolated  spots  of  good  soil  in  the  larger  vjilleys  and  at  the 
entrance  to  the  mountain  canons.  Bunch  grass  is  found  nearly  everywhere 
except  on  the  alkali  fiats  and  arid  deseits,  though  in  many  places  it  is  much 
scattered  and  far  from  abundant. .  High  basaltic  table  lands  cut  by  iissure-like 
chasms,  ccmstitute  a  feature  in  the  northwestern  part  of  the  county.  In  many 
of  these  depressions,  which  have  precipitous  sides  varying  fiom  200  to  1,000 
feet  high,  are  small  alkali  lakes,  the  beds  of  which  become  perfectly  white  on 
drying  up  in  summer,  from  the  depositions  of  magnesia,  salt,  and  soda  left 
behind.  To  the  south  of  this  region  occur  in  their  greatest  extent  the  mud  lakes 
peculiar  to  the  geography  of  Nevada,  in  the  midst  of  which  is  situated  the 
Black  Rock  mining  district,  the  Pueblo  and  Vicksburg  districts,  the  only  ones 
in  this  part  of  the  State,  lying  further  north  and  very  near  the  Oregon  line.' 
Humboldt  county  contained,  August,  1861,  about  400  inhabitants.  The  present 
population  is  estimated  at  between  1,200  and  1,300,  not  so  many  by  one-half  as 
it  was  four  years  ago,  a  falling  off"  due  to  the  great  disadvantanges  under  which 
the  mines  here  have  to  be  opened  rather  than  to  the  poverty  of  the  mines  them- 
selves. Among  these  disadvantages  the  lack  of  timber,  and  in  some  localities 
of  even  wood  for  fuel,  and  the  cost  of  freights  stand  foremost.  #  When  the  Pacific 
railroad,  striking  through  the  very  heart  of  the  Humboldt  mining  region,  shall 
have  been  completed^  uicreby  obviating  in  some  measure  these  difiiculties,  this 
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KioD  must  icccive  an  impvlde  xhax  will  awaken  the  energies  of  the  inhalMtauDt« 
I  Tvctoie  the  cofoadeDce  once  felt  in  the  di^rict.     It  i«  esdm&ted  that  there 


200.000  acres  of  araMe  land  in  the  Oi>nntT,  moch  of  which  i«  now  a  naxtnal 
idowy  licing  covered  with  a  coarBe  fsjiecios  of  grassland  all  of  which  conld, 
h  iirisanon.  l*e  made  to  j^rcidiice  crops  of  ciain  or  the  cnltivated  gr»0e& 
thoat  ard^cial  xDoi»raie  l*iit  little  of  the  swil  is  capable  of  matnrinir  either 
in  or  ves^etaMes.  though  with  iis  aid  both  can  be  grcvwii.  Theie  is  nearly 
tywLeie  paasrazage  enongh  lozh  winter  aisd  fnunmer  fi*r  a  small  amomt  of 
rk.  ctT  fi>r  n  larf  e  azaonnt  if  the  latter  l^e  snfficiently  £«attere«L  The  stock  is 
i3a:«^  a:  500  bead  of  Li>i«es  and  mules.  400  head  of  neat  cattle^  200  sheep, 
1  SOO  siri^e.  TLere  are  1. 5.000  acres  of  lasd  enclodcd«  4,000  under  coltiTV- 
i:  3.0u0  t«'<ns  of  hay  are  cm.  and  1.000  tons  of  gnun  raised  annaally«  the 
Bt  of  tLem  in  HumltoLlt  and  Parskii^e  valleys,  the  latter  embracing  between 
OOO  and  30i>i»0  acz^es  of  well-watered  and  fertile  fanxung  landT  Here  a 
nber  oi  settler?  Lave  legated  during  the  past  three  years  nearly  all  of  whom 
d« >xsir  a  thiifTy  business  raising  grain  and  vegetables,  or  in  cutting  hay  for 
IlninNi.ldT  find  Chrybee  maikets.  or  fiT  supplying  the  military  post  estab- 
led  iu  the  valley.  The  yield  of  the  cereals  here  is  pixtllfic*  both  grain  and 
letaMe*  K-ing  grr.wn  without  much  trouble.  Even  the  ^ild  lye  on  l«dng  cul- 
itel  pri>luces  a  larrre  and  plump  l»erry.  The  l«arley  sown  on  sod  freshly 
leil  up  yi^Me*i  last  y^ir  at  the  rate  iif  23  bushels  to  one,  and  of  1,100  acp» 
liailev.  and  IJoOO  nf  wheat  irrown  in  the  valley  the  present  vear,  the  vield 
}»c*zi  c-i:iallv  <^X'  I.  Barlev  deliveiedon  the  farms  sells  at  the  rate  of  about 
50  ]^r  ^u^Lel.  ar.d  wheat  at  aN^ut  the  same.  thiMigh  the  price  of  the  latter 
!  dmvt  pr^»>=a>iiy  depre«.iaie.  a^  a  fl(»ur  mill  is  aliout  lining  erected  in  the\alley. 
e  tjTiii:.::Ty  oi  ffraiii  nu^ed  Leiv  in  iS66  amounted  to  33.000  bushels,  the  cit^ 
pr»r-.-:::  s-as-i-n  l»-ing  >:iil  lai^-r.  So  gieen  dues  the  grass  remain,  and  ao 
LI  H  tLe  iillzhoif'  Ih  iLis  valu-v,  that  jtoikI  hay  can  l*e  made  in  the  month  of 
•»■:::'  •  r.  TL-  jrIr:<':T  :.l  !"-A-r.>  :ti  !}:e  c^ur.ty  are  Union villo.  ibo  tvumy  scat. 
ii  ii  >  !  •;l:s-.:'n  i.:  4vi'.  .s::*r  t::v.  :J'"<».  an«l  lliuiiK'Mt  citv,  100:  1  resides  which 
:•  :.:«*  -  vvr^I  ::.::Jr.sr  !.:i:l!' :s  liTir^.l-eriTiir  fn.'iu  40  to  00  inliabiiauts.  fconie 
:Lt-*  •  •  T.?  c-.'L:a:!i  ;.  r.i:iil«-r  •■:"  l::ie  I'liiMiKirs.  wiiicl;  K-iiijr  ert*ct«l  at  a 
.*  ":.•■:.  i-fcl-r  m.  !  i-ri**  rial  \\»t*-  vk-tv  exjvr.^iv*-.  have  n»>:  lar^  sums.  The 
•t  :-••:•■"-».  r !.  V  i^i,  7-v-:;:i-:i:  in  tie  cmu'^tv  is  iLe  IIninl*»ld:  canaL  desymed  to 
I- wu'-r  f:  M*  tL*:-  r:v«-r  ru.'i  iiitn^-iru-e  i:  m:*^  f'-r  near  the  n;:ncs.  and  now  in 
rs/*  ..t"  I .  r..-:mc*:  r..  Ti.'s  v...rk  ;<  m'.-iv  ikin  half  linished.  and  i^ill,  when 
if.li-:*- 1.  :-•  >0  i^:\r>  '."r.j.  1-3  fvai  vrAe,  aiA  3  fivt  deep,  canying  water 
ii:i'-::*  ■'•  <rivr  i:  l-;i-::  0'.'-.»  .-'.aTnpn?.  It  will  ons;,  const  ruction  of  dam  included. 
r.]o  ..-.■.■:  >!.'''-/0  i*rT  iL.::f.  TLv  p»ute  of  this  canal  lies  near  many  i>f  the 
t  niir.'-i  ::.  :]..-  ^..';:ry.  in  \  rSi'K,  when  tht->e  come  to  l>e  developeil.  pn>ve  a 
'.-  vai::!?  !tr  ;ir.  i  :ur  -.r.'iT.:  \T'1  ••rv  in  a  i-i»-imn-  havinir  so  lii:lo  fuel  for  iren- 
i:-ir  s*' 'iLi  >':\'..-.  Alri-fi-'iy  *l-is  v.-i.rk  :.:is  lieen  ix-ndi-reil  to  some  extent 
i!a!'!'-  :'"r  ::.•?  f  :.;•]•■/. :-i"ii  *•(  ii.acLiiien-.  Tu-iv  arv  12  quanz  mills  in  the 
ur\\  TV...  .1  iLtim  f  r« yvi.lt-.  1  -i^i-.L  f;inuicc-s  l»r  pmeltiri*;  tLe  ores,  the  whole 
iUr  *:%TT'i[:.^  11 -J  s'.it:.:'S  ai:*!  o/<:iri:  -$4OO,0iH).  Of  iliC.M?  mills,  nine  , -ire 
[K-Il.-l  ^•y^*l■I::J  a:.*!  r\.T*'v  ly  wu:i:-r.  The  iNiwer  fur  ilriving  one  t»f  these 
is  r».-.  .■:.•>.-  «t.i.-T';<::*-'l  :>  •■?  :n::.»-«l  1-v  ilaniCiimj  up  the  initlt-t  of  llnmlH>ldt 
.'.  iy  '\':.'.r\  ::;t.-:i:.>  n  >ii:r.i.:t-:.!  v^rco  :>  jvEerute*!  fi.rt-arnir.i:  a  large  number 
itar  J I  -.  ;■:.•:  ".  !.:.;h  :•  is  i:.*--:;!-  ■!  -ihall  W  applie*!  t»»  that  pnrj^is*:*  shoiiM  the 
:  I'f  ^..-  Dt-'^r  •*.:.-::-!ct.  •.:.  ".Lit  :i  tie  prL-s«.-n:  i:i:Il  is  l'»  Ik*  nm,  pn.>ve  remu- 
itinj.  M:;:: V  •  I  i:.o  i-n.-s  in  t'nis  rt- :rifn  are  s«>iiiixe«l  with  h-a»l,  «iitimonv, copper. 
or'i.tr  riira«.:.n'  :»i:«:i»ts  a.-  lu  ri-«[uire  siiiehinir,  for  wijch  j-urpose  several 
hli>l:Tiit!-':!  hav».-  ai:>a«lv  In-cn  ereiti-*!  and  are  in  oT>eraiii.»u.  Two  of  these, 
on«-  .*i-::.:r:il  ar  E.:ui\,  and  'l.e  ••ther  at  Oreana,  nn  the  Ilmnhxhlt  nver,  have, 
r  n*  »riy  i;:frlcul:i#r5.  *:c''Oi*'lt-«l  t»i  Mich  an  extent  that  the  hu>in»-ss  is  now  lemti- 
ktive.  tlic  ^Lipn^en;?  of  bullivn  frum  them  amoimting  to  $3,000  per  week. 
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The  crndo  metal  mnied  out  hy  smelting  conpiiiits  of  lead,  rilver,  and  antimony, 
which  18  then  passed  through  ealeining  and  refining  furaaces,  wherel:»y  the  silver 
ifi  litKirated  from  the  base  metals,  coming  out  fmm  iVifi)  ^^  t^cmtV  ^^"^*  ^lach  of 
the  crude  metal  is  sent  away,  as  it  will  not  pay  for  refining  here  where  the 
expenses  are  so  high.  The  cost  of  smelting  and  refining  ore  at  tliew^  establish- 
ments is  850  per  ton,  about  double  the  cost  of  reduction  here  by  ordinary  mill 
process.  The  price  of  wood  delivered  at  the  mills  varies  from  $6  to  814  per 
conl,  depending  on  localities.  The  extraction  of  the  ores  costs  about  $10  per 
ton;  hauling  to  mill  from  $3  to  $8,  according  to  distance.  Some  of  the  lodes 
in  this  region  cany  in  the  outcrop  cliiefly  gold,  while  others  contain  only  silver 
or  both  of  these  metals  mixed.  Many  of  the  smaller  ledges  are  rich  in  fi-ee  gold, 
and  are  worked  as  gold  mines.  This  is  especially  the  case  in  the  Oro  i^no. 
Sierra,  and  other  districts  in  the  mountains,  designated  as  the  Foist  Ruuge  east 
While  some  of  the  lodes  in  this  county  are  largo,  well  walled  mid  symctrical, 
carrying  all  the  features  of  regular  fissure  veins,  others  are  narrow  and  broken 
and  marked  by  irregular  distributions  of  ore.  An  immense  amount  of  work  has 
been  done  in  this  part  of  the  country,  but  there  has  been  too  little  concentration 
of  labor  and  much  of  it  has  been  lost.  Some  of  the  tunnels  have  a  length  vary- 
ing from  500  to  2,000  feet,  showing  that  a  great  deal  of  pei*sistent  work  has 
been  done.  Yet  only  in  a  few  cases  have  these  excavations  reached  the  lodes 
for  which  they  were  driven,  so  that  not  much  practical  benefit  has  been  reaped 
from  their  construction.  Besides  these  tunnels  a  great  number  of  shafts  hjive 
been  sunk,  being  the  more  common  method  of  prospecting  claims  here.  These 
shafts  vary  in  depth  from  a  few  feet  to  sevenil  hundred,  some  of  them  being 
carried  down  on  and  following  the  inclination  of  the  vein.  Most  of  the  com- 
panies have  in  this  manner  been  able  to  bring  small  lots  of  pay  ore  to  the  sur- 
face, while  others,  drifting  upon  thin  lodes,  have  raised  considerable  quantities. 
The  oro  is  usually  of  high  grade,  j-ielding  by  mill  process  ftx)m  $40  to  §200  per 
ton,  and  in  some  cases  much  more,  ^liat  taken  from  the  Sheba  mine  w?vei-:il 
years  since,  yielded  from  $200  to  $500  per  ton,  the  average  being  $140,  With 
so  large  a  number  of  veuis,  some  of  them  carrying  a  good  body  of  high  gmdQ 
ores  and  displaying  evidence  of  permanency,  this  can  hardly  fail  to  beeome  in 
the  ctmrse  of  a  few  years  a  producHve  mining  district  Prior  to  1867  the  annual 
shipments  of  bullion  from  Humboldt  scarcely  exceeded  $200,000,  wh(?rea3  the 
amount  will  be  nearly  double  that  sum  for  the  present  year,  with  the  i)rosp<.»ct 
of  a  larger  increase  hereafter.  Much  prospecting  as  well  as  exploratoiy  labor  is 
now  being  done  in  different  j)arts  of  the  county,  and  generally  with  encouraging 
results.  Capital  is  being  invested  more  freely  than  for  several  years  past,  a 
number  of  new  mills  are  being  put  up  and  others  projected,  while  population 
that  had  for  some  time  been  falling  off  is  again  on  the  increase.  In  the  north- 
western part  of  the  county  adjac<)nt  to  a  fertile  and  well-watered  valley,  is  situ- 
ated the  Pueblo  district,  with  the  Vicksburg  district  a  short  distance  further 
south.  There  are  good  mines  here,  but  the  remoteness  of  the  locality,  and  the 
hostile  disposition  of  the  Indians  there  have  retarded  their  development  as  well 
as  prevented  the  settlement  of  the  country.  The  only  mill  ever  erected  in  Pue- 
blo was  burnt  by  the  savages,  who  at  the  same  time  murdered  two  of  the  early 
settlers  of  the  district  and  wounded  others.  With  the  adoption  of  more  vigorous 
measiuvs  for  the  prevention  of  these  outrages  there  is  a  probability  that  opera- 
tions, for  several  years  nearly  suspended,  will  be  resumed  at  both  Vicksburg 
and  Pueblo.  This  valley,  in  its  general  features,  resembles  Surprise  valley, 
already  described,  only  that  it  is  more  extensive,  though  not  so  much  settled. 
The  Black  Rock  mines  are  situated  in  the  western  part  of  the  county,  some  40 
miles  sonth  of  the  Vicksburg  district.  The  region  about  there  is  sterile  in  the 
extreme,  being  almost  without  any  arable  or  meadow  land,  and  very  deficient  in 
wood,  grass,  and  water.  But  that  the  mines  at  this  place  are  extensive  and  val- 
uable is  now  beyond  dispute,  though  for  a  long  time  the  peculiar  appearance  of 
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the  ckre,  in  the  absence  of  developments  and  working  tes:»,  TvuJered  this  a  matter 
of  considerable  doubt.  Recent  cnis^in^^  of  ore.  claimed  to  represent  aveiage 
masses  in  these  mines,  have  tended  to  dispel  don  Vis  of  their  richness,  if  indvt^ 
thev  may  not  be  said  to  have  established  for  them  a  hi^h  value.  The  deposits 
here  lie  in  huge  masses  rather  than  arranged  in  ore  chaimels  walled  in  the  ordi- 
nary way,  and  should  they  be  found  persistent  in  depth,  must  prove  valuable, 
notwithsuinding  the  remoteness  of  their  locality  and  their  uu&vorable  sor* 
Foundings. 


SECTION   IIII. 

CHURCHILL    COUNTY. 

This  connty  took  its  name  fn^m  Fort  Chiirchin,  the  first  military  post  ever 
ejstablished  in  this  rejrion,  so  callcil  after  an  officer  in  the  Uniteil  States  army. 
The  entire  western  half,  except  near  the  waters  of  the  Carst^i,  is  a  ssmdy  sage 
l»arren.  the  most  of  it  an  absolute  desert,  over  which  are  scatteu»d  low  ranges  of 
black  basaltic  hills.  Across  the  central  and  eastern  |K»nions  nm  in  a  north  and 
south  direction  three  high  ranges  of  nutuntain^«.  the  Silver  Ilill  the  most  westerly, 
Clan  Alpine  the  centre,  and  the  See-vla-jah  or  L«»okH>ut  chain  on  the  east,  each 
scparate«l  t'wm  the  other  by  a  broad  and  gciienilly  barren  valley.  The  county 
contains  in  prop<^irtion  to  its  size  but  little  giHid  land,  the  amount  lit  for  hay- 
cutting  or  grain-raising  not  being  over  oCOOO  acrt^s  in  an  e.rea  «»f  nt»arly  6,000 
Sijuare  miles.  This  gi>od  land  is  nearly  all  found  along  the  Carson  river,  or 
about  the  lake,  sloutfh  and  sink  fonned  by  its  watei's,  the  greater  portion  con- 
sisting of  natural  nieailows,  kept  for  cutting  hay.  On  the  mountains  there  is  a 
scanty  gruwtli  uf  bunch  grass;  elsfwhori'  alnii*st  mmc  at  all.  The  mountains  also 
contain  all  the  wcmkI  tliert-  is  in  the  counry.  and  nt*arly  all  the  water  except 
that  snppli«:il  by  Cars4.in  river.  About  2,r>00  ions  of  hay  are  cut,  and  i^OO  tous 
of  irrain,  with  as  many  vi'irotabU-s,  are  niised  aunuallv.  I'liere  art*  400  horses 
and  niuh-s  in  tli<»  cmmtv,  and  (JOO  cattle,  tuio-hall"  of  ih«*ni  work  oxen.  The 
poi»ulariv)n  nunihers  ahout  400,  of  whom  I'A) arc residt»ntsof  Iji  Plata,  tiie  county 
seat.  l^(si<lcs  its  aurifon>us  viins,  Churdiill  contains  a  variety  of  niincrals  and 
metals,  its  wcstcni  portion,  owing  to  its  gnat  depression,  being  a  vast  n^ceptacle 
of  the  various  siilts  diMJlled  from  tlieilrainaije  «>t'  more  than  half  the  State.  The 
pink  of  the  Carson  maybe  consiilere<l  the  gnmd  central  basin  of  all  northern  and 
western  Nevada;  hence,  alnnit  it  we  find  deposited  thosi*  alkaline,  siiline,  and 
snlphuroiis  sMb.-^ranee-^  with  which  most  of  the  wati-rs  of  this  State  are  impreg- 
nated. Fn»ni  the  waters  of  two  small  lakes  situated  in  the  gn»at  desert  jdaiu 
west  of  Carson  sink,  the  earlxniate  of  s^nla  is  so  ahundantly  deposited  that  tons 
of  the  article  co«M  easily  In*  collected  quite  ]mre.  (.)ne  of  these,  on  drying  up, 
which  it  does  eveiy  suniuicr,  lc*aves  a  thick  incnistatitui  of  this  salt  behind. 
Sulphur  and  the  chloride  of  sofl;».  are  also  plentiful ;  and  two  of  the  principal  sjilt 
l>eds  in  the  State  are  in  the  west<TH  j»art  ol  this  county.  Hot  springs  occur 
at  sevend  j>laees  with  many  tnnudi  and  other  signs  of  extinct  thcnuals.  In  the 
article  on  sinks  and  slour/hs  will  be  found  some  remarks  on  those  hydn»gn»phical 
features  of  Churchill  c<»untv.  Some  10  or  12  mininij  districts  have  at  ditfenmt 
periixls  been  laid  <Mit  within  the  hounds  of  this  county.  Silver  Ilill,  situated  in 
the  mountains  of  the  same  name,  and  organized  in  18G0,  contains  some  largo 
lo<les  heavily  charged  with  aurifiTous  and  argentiferous  galena,  a  number  of  whieh^ 
have  been  }»rospe<-ttHl.  Considerable  work  has  been  dime  in  the  district.  Its 
inconvenient  situatitm,  however,  joined  with  a  scarcity  of  wat(»r,  as  well  as  a 
prosjwctive  scarcity  of  wood,  has  si»r\-cd  to  defeat  all  efforts  for  getting  in  mills 
or  otherwise  bringing  the  le<lge«  to  a  productive  state.     Very  little  work  has  bfeeu 
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done  hero  for  the  past  three  years,  and'  latterly  there  have  been  but  few  inhabi- 
tants in  the  district.  Desert  district  is  located  in  the  nortliwestem  comer  of  the 
county  on  what  is  known  as  the  Forty-Mile  desert.  It  is  an  arid  dreary  timl)er- 
less  pkin,  being  without  even  a  sufficiency  of  water  for  culinary  uses.  The 
lodes  are  small  and  blind,  but  rich  in  free  gold,  which  occurs  in  a  gangue,  com- 
posed principally  of  red  oxide  of  iron,  easily  reduced ;  and  if  there  were  only  the 
ordinary  facilities  for  working  these  mines  they  might  prove  very  remunerative. 
A  five-stamp  mill  was  built  near  them  four  years  ago,  and  though  operated  for 
a  time  with  success  has  since  remained  idle,  the  ditiicnlty  of  getting  wood  and 
water  supplies  proving  too  great.  A  mill  has  been  built  lately  at  the  outlet  of 
Humboldt  for  working  these  ores,  and  though  distant  some  14  miles  from  the 
mines,  the  enterprise  may  turn  out  profitable,  and  as  there  is  a  considerable 
amount  of  propulsive  power  at  that  point,  these  lodes  may  yet  be  worked  exten- 
sively. In  the  Mountain  Wall  district,  'situate  on  the  eastern  slope  of  the  Silver 
Hill  range,  a  great  many  veins  were  located  some  five  years  ago.  The  surface 
indications  being  good,  considerable  work  was  afterwards  done  u})on  them.  But 
the  lodes  were  found  to  be  faulty  and  uncertain,  which  led  to  the  abandonment  of 
most  of  them.  Experts  are  of  opinion  that  deeper  exploration  would  reach  perma^ 
nent  bodies  of  pay  ore  in  these  mines.  Three  yeurs  ago  the  Sil  ver  Wave  Company 
completed  at  La  Plata  a  20-8tamp  mill,  at  a  cost  of  $125,00Q.  They  had,  how- 
ever, failed  to  prove  their  mine  in  advance,  and  it  having  failed  to  furnish  sufficient 
pay  ore,  the  mill  after  running  for  a  short  time  was  obliged  to  stop,  and  luis  l)een 
idle  ever  since.  About  the  same  time  another  company,  supplied  as  in  the  case 
above,  with  eastern  funds,  erected  at  Averill,  a  few  miles  from  La  Plata,  a  20- 
stamp  mill,  at  a  cost  of  $150,000,  and  although  this  has  not  as  yet  accomplished 
much  in  the  way  of  taking  out  bullion,  they  are  developing  their  mines  with  a 
prospect  of  obtaining  sufficient  pay  ore  to  start  the  mill  and  keep  it  running. 
It  is  by  no  means  certain  that  simihir  persistence  on  the  part  of  the  Silver  Wave 
Company  in  opening  their  ledge  would  not  be  attended  with  gocxl  results.  With 
the  exception  of  the  work  doing  by  the  Averill  Company  there  arc  but  few 
mining  operations  now  in  progress  in  the  district.  The  history  of  operations  in 
the  Mountain  Well  ilistrict  is  so  like  that  of  those  in  Clan  Alpine,  30  miles  farther 
east,  that  it  is  unnecessary  to  go  into  details  of  tlie  latter,  where  also,  after  but 
a  superficial  examination  of  the  mines,  a  10-stanip  mill  was  two  yeai-s  ago  put 
up  to  nm  a  few  days,  and  then  remain  idle.  Yet  there  are  unquestionably  gooti 
mines  in  this  district,  besidcK  plenty  of  wood  and  water  to  insure  a  cheap 
reduction  of  the  ores.  Of  the  several  other  districts  in  this  countv  nothin<r  is 
required  to  be  said  other  than  that  many  of  them  show  encouraging  signs  of  pay 
ore,  though  but  little  work  has  been  done,  and  most  of  them  are  but  poorly  sup- 
plied with  wood  and  water. 


SECTION    IIT. 

ESMERALDA    COUNTY. 

This  county,  named  after  the  principal  mining  district  in  it,  occupies  the  south- 
western portion  of  the  State.  In  its  general  features  the  country  does  not  difier 
materially  from  most  of  that  already  described,  except  that  the  mountains  con- 
tain a  greater  extent  of  pinon  forests  than  those  of  Humboldt,  Roop,  or  Chure.hill. 
The  proportion  of  agricultural  land,  however,  is  scarcely  greater  than  in  those 
counties,  if  so  great  as  in  llumboldt.  The  mineral  productions  of  Esmeralda 
are  varied  and  abundant,  the  veins  of  gold,  silver  an(l  copper  being  numerous, 
often  large,  and  scattered  over  a  vast  region.  The  number  of  minmg  districts 
liud  out  m  the  county,  first  and  last,  is  so  large  that  it  would  requure  consider- 
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able  space  to  repeat  their  names.  Tlie  first  tlisoovery  of  silver  lodes  was  made 
near  Aurora,  in  the  summer  of  1860;  immediately  after  which  a  large  population 
"was  drawn  to  that  vicinity,  and  for  several  years  mining  operations  were  Ciirried 
on  ^\\l\\  activity.  Mills  were  erected,  and  a  town  built  up  which  at  one  time 
contained  3,000  inhabitants.  The  prices  of  real  es^tate  advanced  to  extravagant 
figures,  and  mining  properties  were  bought  and  so  hi  at  rates  out  of  all  propor- 
tion to  their  real  value,  in  the  mean  time  the  titles  to  manv  of  the  leadinc: 
mining  claims  became  involved  in  litigation,  whereby  work  was  for  the  time 
Iwing  suspended,  and  capitalists  deterred  from  further  investments.  The  mills, 
left  withofit  sufficient  supplies  of  ore,  ceased,  iii-st  to  pay  dividends,  then 
exj^enses,  and  finally  closed  up  altogether.  Suifering  under  these  conjoint  disas- 
ters, business  fell  off,  the  population  left,  stocks  depreciated,  and  the  Esmeralda 
mines  were  pnictically  abandoned  Just  at  a  time  when,  by  proper  caution  and 
good  management,  they  might  hav<»  been  rendered  permanently  remunerative. 
Tliis  occurred  nearly  four  years  ago,  and  although  matters  have  been  slightly 
improving  about  Aurora,  the  great  mining  centre  of  the  county,  for  a  year  or 
more  past,  they  are  not  yet  restored  to  their  former  prosperous  condition.  The 
jjopulation  of  the  county,  which  in  the  summer  of  ISCil  numbered  about  .*],000 
souls,  had  two  years  after  increas<"d  to  more  than  4,000.  At  present  it  does  not 
exceed  2,o00.  The  j)rincipal  part  of  tlie  farming  and  hay  lands  are  situated  on 
the  forks  of  Walker  river.  Tlie  toliowimx  figures  indicate  somethinsf  of  the 
agricultural  resources  and  products  of  this  county:  500  horses  and  mules,  1,000 
head  of  neat  cattle,  liOO  sImm'P,  400  swine,  3,000  tons  of  hay  cut,  and  GOO  tons 
grriiii,  besides  a  large  fpitiutity  of  vegetables  raised,  annually.  There  are  15,000 
acres  of  laud  under  fence,  of  which  5,000  are  cultivated.  The  first  quartz  mill 
was  ererti'd  at  Aurora  in  1 8G1,  since  which  time  15  others  have  been  built  in  the 
fijuuty — 10  at  tiiat  phw^e,  on(»  in  the  Columbus  district,  two  at  Silver  Peak,  one 
ar  Vhw  Oeek,  and  one  at  Hed  Mountain.  Besides  these  there  are  several  in  the 
Jl-nlie  and  otlicr  distrirts  adjacent,  generally  spoken  of  as  being  in  Ksuicralda, 
thniii^'Ii  reallv  in  Calilornia.  These  mills  carrv  200  stamps,  all  told,  and  will 
l;;vi'  nisr,  wJM-n  that  n<>w  in  process  of  building  at  Silver  Creek  is  completed, 
about  NGOO.OOf).  The  most  of  those  at  Aurora  having  been  put  up  in  18i>2-'G.*), 
wImu  laljor  and  material  were  hiirh,  cost  considerablv  more  than  similar  estab- 
li>iiinents  wiinjd  at  ju-esent.  After  the  building  of  the  first  mill  at  that  jdace 
tlu'  siiipmvnts  of  bullion  from  the  count v  steadilv  increased  fi>r  several  vexirs, 
until  tli<'V  n-arln'd  nearlv  81.000,000  for  18G4.  From  this  time  thev  fell  off 
heavilv  for  tun  vears,  b?it  are  now  airain  on  the  increase,  and  there  is  reason  io 
beljj'v*-  thev  will  be  steadilv  aujxmented  tor  vears  to  come.  In  addition  to  the 
troubles  already  menti.ined,  the  millmen  at  Aurora  experienced  the  further  difli- 
c'llrv  of  havini'  in  souh*  eases  a  rather  refra<-torv  class  of  ores  to  deal  with;  manv 
nf  rlie  h-diTojj.  jtlsn.  which  had  jirnsjiected  fairly  in  the  (Toppings,  failed  to  yield 
any  larire  liodieg  tA'  ore  at  greater  depths.  In  some  cases  the  exposed  porti<ui  of 
thi*  ]iMi::es  liere,  und  even  the  (juartz  boulders,  of  which  there  were  many  lying 
I'Kise  on  tln'  .siirfac(r  of  the  irr<»und.  were  found  to  be  heavilv  changed  with  the 
sul|»huret  of  silvr-r.  Mueh  ivri-  g<»ld  was  also  foimd  in  several  of  the  veins  and 
or-c;isiiinallv  in  the  earih  adiae<*nt.  all  of  which  leadinir  to  the  belief  that  an 
abandan<*e  of  i»av  ore  ennld  bo  easilv  and  eeriainly  obtained,  a  number  of  large 
and  <"o>tlv  mills  were  ereeied  in  advance  of  mininir  developmenis,  manv  of  them 
tt)  mei'i  wiili  subseijiu-nt  eujbarrassment  and  often  to  remain  idle  ftir  want  of  ore. 
This  di.-^Tnet  als<»  >uth*;*«'i|  severely  fmm  excessive  speculation  in  mining  stocks 
and  i»Di[K  nies,  ijiurh  of  it  brofiirhr  about  thnniifh  very  questionable  agencies 
and  modes  of  nnicedme,  th<'  odiuiji  of  uliieh,  extentlinir  bev«.md  the  iifuiltv  iustm- 
nients.  arraehed  to  th(»  mines  themselves,  thus  discouraging  the  work  of  ex[)lora- 
tion  and  briuiring  them  into  disrepute.  Within  the  ])ast  two  years  j>aities  con- 
ver.^iant  with  the  geology  of  the  mineral  veins  in  this  district,  and  well  posted  as 
to  |)revious  operations,  satisfied  that  the  principal  cause  of  failure  was  to  be  found 
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in  the  superficial  and  insufficient  character  of  the  explorations  before  carried  on, 
have  commenced  a  series  of  deep  prospecting  sliafts  on  a  number  of  the  more 
promising  ledges  at  Aurora^  with  a  view  to  pronecnting  them  to  determinate 
results.  In  several  cases  these  operations  have  alreadv  been  crowned  with  com- 
plete or  partial  success,  in  one,  at  least,  that  of  the  Juniata,  a  yein  well  chained 
with  pay  ore  having  been  developed  at  no  great  depth  beneath  the  surface,  a 
circumstance  that,  besides  encouraging  those  engaged  in  similar  works  to  perse- 
vere, will  be  likely  to  lead  to  the  initiation  of  other  enterprises  directed  to  the 
accomplishment  of  the  same  end.  Stimulated  by  these  results,  business  has 
begun  to  improve  in  Aurora,  and  mining  enterprise  has  everywhere  received  a 
w'holesomo  impetus  throughout  the  county.  Some  of  these  pros|>ectiug  nhafts 
are  already  down  several  hundred  feet,  and,  being  supplied  with  efficient  hoisting 
works  and  directed  by  parties  of  experience  and  energy,  are  progressing  favor- 
ably. The  ore  in  this  district  is  a  snlphuret  of  silver,  much  of  it  carrying  a  jier- 
centage  of  gold,  either  free  or  in  combinatitrti  with  other  metals  and  minerals. 
Taken  as  a  mass,  it  is  of  high  grade,  yielding  from  one-third  to  one-half  more 
bullion  than  that  from  the  mines  about  Vir«?inia  Oitv  and  Gold  Hill.  Most  of 
the  ore  raised  at  Aurora  yields  hy  mill  pnx?ess  from  840  to  $70  per  ton,  $50 
l^eing  perhaps  a  fair  average  ;  wliile  the  ci»st  of  reduction  is,  or  might  be,  less 
than  at  those  ])laces,  wood  being  considerably  ch(?aper.  The  only  trouble  seems 
to  be  the  insufficiency  of  the  ore  supply,  and  this,  as  above  stated,  may  be  con- 
sidered in  a  fair  wav  of  beinij  overcome.  Woo<l  costs,  delivered  at  the  mills  in 
Aurora,  about  $G  j)er  cord — a  little  less  in  most  of  the  outside  districts  in  the 
county — ^a  price  that  cannot  be  materially  advanced  for  some  years  to  come, 
owing  to  the  abundance  uf  pinon  in  the  vicinity  of  the  ])rincipal  mines.  In  tlie 
proximity  of  the  latter  to  good  agricultural  districts  a  farther  guarantw  is  had 
agauist  <?xorbitant  demands  for  grain  and  many  other  staples  of  subsistenn*. 
The  onlv  towns  in  Esmeralda  countv  of  anv  sizt»  are  Aurora  and  l^ine  (InnT. 
the  former,  the  county  seat,  containing  a  population  of  about  1,500,  and  the  latter 
of  about  300.  There  are  two  saw-mills  in  the  county  capable  of  cutring  ab'.>ut 
10,000  feet  of  lumber  per  day,  and  a  large  extent  of  toll-roads,  some  jH>nioiis 
of  which  have  been  built  at  heavy  expense.  Lying  in  a  northerly  and  easterly 
direction  from  Aurora,  and  distant  from  10  to  30  miles,  are  several  mining  dis- 
tricts, all  of  v.hich,  having  had  their  day  of  popularity,  generally  resting  on 
misapprehension  or  a  hasty  inspection  of  their  claims,  are  now  nearly  depopu- 
latiul.  Of  th<^se  the  Walker  Iliver,  Lake,  Cornell,  Desert,  Kast  EsmeraKhi, 
Miunmic,  and  Van  lloni  form  the  most  notable  examples.  In  some  of  these  are 
promising  veins,  and  in  nearly  all  much  work  has  been  done,  yet  generally 
without  such  decisive  results  as  to  secure  capital  for  the  erectii»n  of  mills  or 
to  warrant  continued  operations.  In  the  \Vils<m  district,  situated  in  the  Tol- 
lock  mountains,  40  miles  north  of  Aiu-ora,  were  discovered  in  the  sununer  of 
1866  a  number  of  aiu-iferous  hnles,  several  of  which,  having  since  been  p:ir- 
tially  developed,  are  likely  to  prove  valuable.  Here,  within  the  present  year,  a 
considenible  town— Pine  Grovt^-^has  been  built  up,  a  number  of  aiTastras  driven 
by  steam  and  a  10-stamp  steam  quartz  mill  have  been  erc»cted,  and  another  mill 
of  larger  size  partially  completed.  The  lodes  are  of  fair  average  size,  some  of 
them  large,  from  10  to  20  feet  thick,  and  as  a  general  thing  show  signs  of  per- 
manency. So  far  as  opened  they  display  rt\gular  walls  and  linings,  with  other 
evidences  of  tnie  fisstu'e  veins.  The  exploratory  works  consist  o{  shafts  and 
tunnels,  some  of  the  Litter  nearlv  1,000  feet  h)ni'  and  several  of  the  shafts  over 
100  feet  deep.  From  these  excavations  and  fi*om  open  cuts  on  the  lodes  a  quan- 
tity of  ore-bearing  quartz  has  been  extracted,  a  portion  of  which  has  bc«en  erushe<l 
with  good  rcsidts,  the  greater  part  being  still  retained  awaiting  better  facilities 
for  reduction.  The  gangue  ccmsists  of  an  ochreous  quartz,  much  of  it  easily 
}»ulverizeil  from  partial  decomposition.  The  yield  of  the  ores  so  far  reduced  liai 
nm  from  $k>0  to  §90  per  ton,  worked  by  simple  settling  tub  and  blanket  process. 
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gold  10  generally  diffiised  thronghont  tbe  veinstone  and  is  eztremelv  pnre, 
g  917  fine  and  worth  witlun  a  fraction  of  919  per  oonce.  There  is  snfficient 
T  near  tbe  mines  for  the  nse  of  several  large  steam  millsy  Walker  riverj 
t  miles  distant,  to  which  there  is  a  good  road  with  a  descending  grade,  also 
dying  a  large  propulsive  power.  The  mountains  throughout  the  district  are ' 
led  with  forests  of  pifion,  rendering  the  supply  of  fuel  at  cheap  rates  certain 
'Ome  years.  These  mines  are  accessible  over  good  i^-agon  roads  from  Cali-- 
ia.  and  in  the  vicinity  of  a  productive  agricultural  district,  with  fine  timber 
s  but  40  miles  distant,  condirions  that  must  tend  greatly  to  fiicilitate  their 
^lopment.  In  the  Washington  district,  20  miles  south'  of  Pine  Grove,  a 
ber  of  argentifen)ns  veins,  carrying  also  copper,  galena,  and  antimony,  were 
)vered  in  the  early  part  of  the  present  year,  some  of  which  have  since  been 
pected.  A  10-stamp  steam  mill  for  the  reduction  of  the  ores  has  lately  been  put 
a  the  district,  where  there  are  now  about  150  men  at  work  on  the  mines.  Tlie 
s  arc  of  good  size,  and  carry  ore  which,  from  the  limited  tests  made,  it  is 
ght  will  yield  well  by  mill  process.  The  situation  of  this  district  and  the 
>ly  of  wood  and  water  are  much  the  same  as  of  the  Wilson  district.     A  good 

of  ore  is  now  c»ut  lyin^  <m  the  dumps  awaiting  means  of  reduction.  Bunch 
s  is  abimdant  throughout  all  this  region,  and  as  the  climate  is  mild,  but  little 
r  foiling  in  the  winter  except  on  the  higher  mountains,  stock  keep  in  good 
lition  tbe  year  through  without  fodder.  Ranmng  from  30  to  50  miles  in  a 
beast  direction  from  Aurora,  and  lying  partly  iu  California,  are  the  Hot 
ng.  the  Blind  Spring,  and  the  Montgomery  districts,  discoA'cred  in  1864, 
?  which  time  a  considerable  amount  of  ore  has  been  extracted  from  some  of 
lodes,  though  but  few  well-planned  or  persistent  efforts  appear  to  have  been 
e  looking  to  a  systc*inatic  development  of  the  mi ncs.  Some  of  this  ore  has  been 
to  San  Francisco  for  sale  or  reduction;  a  small  quantity  has  been  beneficiated 
le  mines,  while  a  lar£re  amount  n^mains  on  the  dump  piles  undisposed  of.  A 
?ultv  with  niauv  of  the  lodes  in  these  districts  is  the  want  of  well-deOncd 
L-hannels*,  the  «h'j)osit8  occurring  more  iu  tlie  shape  of  pockets  or  bonanzas 
I  uf  TfiTular  strntiL,  an<l  hence  deficient  in  continuity  and  persistence  in  depth, 
se  buuche;*,  however,  are  frcjiuently  larfiro,  and  being  easily  broken  out,  can 
illy  Im?  mined  with  a  remarkable  prospect  of  profit.  ]Most  of  the  ore  here  is 
.r;rentiterous  cralena,  the  large  j>en*enta£re  of  base  and  refnictory  metals  il 
ains,  of  which  mrin«»ti!iesi»,  antinn»ny,  and  C(»pper  are  the  principal,  render- 
fqneitinu  necessary,  not  more  than  30  ])er  cent,  of  the  fire  assav  being  saved 
Jirdiiiary  hhkIcs  of  re<luction.  S^mc,  howcNTr,  is  rich  in  silver,  }*ielding, 
re  thoroiiirhly  treated,  fi-oni  S300  to  S-300  jier  ton,  selected  lots  turning  out  a 
t  deal  more.  Two  small  mills  and  a  number  of  smelting  furnaces  have 
1  put  up,  which,  <*onsidrrii!g  their  limited  capacity,  have  maae  a  fair  turn-out 
Million.  These  disfm-ts  are  modemtely  well  supplied  with  wood,  grass,  and 
•r,  Moiitirumen-.  coutainiui^  an  abundance  of  pifion  ;  and  the  opinion  may  be 
'esscil  that  wiih  the  aid  of  capital  and  skilled  labor  a  thrifty  mining  business 
•  yet  be  established. 

olumbus  district,  situate  about  50  miles  oast  of  Aurora,  and  the  same  dis- 
!0  fiomheast  of  Walker  lake,  is  another  of  the  more  noted  mining  centn*s  of 
leralda  county,  at  least  so  far  as  the  poss<*ssion  of  numerous  lodes  is  am- 
K'd.  The  developments  have  n<»t  been  €*xtensive.  Adjacent  to  this  are 
fral  other  districts,  the  most  of  which  have  be<?n  too  little  explored  to  justify 
ce,  though  all  contain  metalliferous  veins  of  either  the  precious  or  useful 
als  and  often  of  both.  But  little  work,  however,  has  been  performed  in  any 
hem,  and  they  are  mostly  deficient  in  wood  and  water,  which  latter  is  also 
case  in  the  Columbus  district.  Heiv,  however,  a  number  of  the  veins  have 
1  partially  prosp(;cted  and  working  tests  made  of  the  ores,  which  have  gcii- 
ly  yielded  good  n?tums.  The  ledges  are  mostly  in  the  hands  of  men  of  small 
ns*  while  tlie  remoteness  of  the  district  has  prevented  it  from  being  visited 

22 


338  EES0USCS8  OF  STATES  AKD  TERRITORIES 

by  BiraDgera  and  perhaps  from  attractinff  the  attention  it  deserves.  Certain  h  is 
the  lodes  are  of  &ir  dimenrions,  some  of  them  veiy  strong  and  marked  hy  xen- 
lar  walls  and  well-stocked  oie-channels.  The  top  ore  consists  largely  of  cUoridei 
mixed  with  solphorets,  often  exhibiting  a  little  £ree  gold  and  native  silver;  the 
accompanying  metals  are  copper  and  lead.  Varions  cmehings  of  small  lots, 
some  of  which  it  is  claimed  were  not  closely  worked,  have  ^ven  proceeds  ranging 
irom  $50  to  $200  per  ton,  a  good  resnlt  conmdering  the  quantity  of  ore  of  this 
class  that  can  easily  be  obtained ;  so  that  the  prospect  is  not  nniiavorable.  The 
country  here  is  nigged  and  generally  barren,  conasting  of  high  hills  and  monntains, 
interspersed  with  sandy  plains  and  salt  beds.  The  mountains  are  scarred  with 
volcanic  outflows  and  masses  of  basalt,  intermingled  with  trachy  tic  rock  and  dikes 
of  trap,  indicating  a  period  of  great  upheavals  and  disturbance  of  the  earth's 
crust.  Along  the  flanks  of  the  volcanic  breaks  portions  of  the  original  metamor- 
phic  and  stratified  rocks  are  found  traversed  and  seamed  in  many  cases  bv  the 
metallic  bearing  veins  of  gold,  silver,  copper,  lead,  and  iron.  The  elevated  por- 
tions of  this  district  consist  of  a  northeasterly  esrtension  of  the  White  Mountain 
range,  which  a  short  distance  to  the  southwest  rises  to  a  height  of  10,000  feet»  their 
tops  and  northern  slopes  being  covered  a  good  portion  of  the  year  with  snow. 
A  small  town  containing  some  200  inliabitants  has  been  settled  near  the  principal 
qunes,  distant  from  which  about  eight  miles  are  forests  of  piiion.  There  is  bnt 
little  wood  in  the  immediate  vicinity.  A  number  of  extensive  salt  deposits  exist  in 
the  district,  from  which  tliis  article  can  be  obtained  quite  pure  and  at  small  cost. 
One  of  these  salt  beds  is  estimated  to  cover  an  area  of  30  square  miles.  Hay 
and  other  agricultural  products  can  be  procured  from  Fish  Lake  valley,  a  fertile 
farming  district  20  miles  southeast  of  the  mines,  at  which  place  several  hundred 
tons  of  hay  were  cut^  and  considerable  quantities  of  grain  and  vegetables  were 
nused  the  present  year.  While  springs  and  streams  are  scarce,  water  can  be  found 
in  many  places  by  digging  to  a  moderate  depth,  though  it  is  often  slightly  brackish. 
A  four-stamp  steam  mill  lias  recently  been  put  up  in  this  district  and  is  now  ope- 
rating Avith  satisfactory  results.  Another  and  larger  mill  is  about  being  erected, 
creating  a  probability  that  the  business  of  mining,  long  dormant,  will  soon 
be  prosecuted  with  energy.  The  Silver  Peak  district  lies  about  90  miles  a  little 
south  of  east  from  Amt^ra,  the  great  salt  bed  of  this  region,  covering  over  40 
square  miles,  Itordering  it  on  the  oast,  and  the  Red  Mountain  district  on  the  we;>t. 
The  lodes  in  these  districts,  taken  in  connection  with  the  vast  improvements  con- 
templated and  in  progress,  a  portion  of  them  completed,  render  this  a  promising 
and  important  mining  locality.  The  metalliferous  lodes  arc  numerous,  and,  as 
shown  by  working  tests,  well  charged  with  the  precious  metals.  Those  in  the  Silver 
Peak  district  are  for  the  most  ]mrt  argentiferous,  while  the  Ked  Mountain  veins  are 
chiefly  gold-bearing.  All  the  valuable  lodes,  so  far  as  discovered  in  these  two 
districts,  arc  now  owned  by  the  Great  Salt  Basin  Mining  and  Milling  Company, 
who  are  proceeding  to  develop  them  with  skill  and  energy.  The  first  discovery 
and  location  of  mineral  lodes  in  this  region  was  made  at  Hed  Mountain  in  18(i3, 
which  having  been  followed  up  the  next  year  by  the  erection  there  of  a  small 
three-stamp  mill^  the  value  of  the  auriferous  veins  at  that  place  was  soon  estal*- 
lished.  The  same  year,  (18G4,)  the  Silver  Peak  mines  were  discovered,  and 
hero  a  10-stamp  mill  was  built  in  the  fall  of  1865,  which  after  running  for  a 
short  time  nith  moderate  success  suspended  for  repairs,  but  never  after  resumed 
o|)eradons,  the  owners  having  disposed  of  it  in  cunimou  with  their  mining  proper- 
ties to  a  company  of  eastern  capitalists,  the  same  who  are  now  proceeding  to 
work  the  mines  on  a  liberal  and  extended  scale.  The  present  property  of  this 
company  in  these  districts  consists  t>f  about  a  hundred  different  lodes,  some  of 
them  of  good  size  and  supposed  value,  a  10-stamp  mill,  intended  to  reduce  ores 
without  roasting,  as  practiced  at  Grold  Hill  and  Virginia,  or  for  testing  them  and 
ascertaining  the  best  methods  for  their  reduction,  a  three-stamp  mill,  operating 
on  the  auriferous  ores  at  Bed  Mountain,  and  a  1.000  acre  tract  of  pifion  forests 
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ing  adjacent  thoreto  and  embracing  tbe  best  lands  of  this  kind  in  the  conntrj, 
nther  with  nnmerons  improvements  in  the  shaspe  of  shops^  oornlsy  stables, 
Sees,  stoiehoases,  and  building  for  workmen.  On  the  margin  of  the  Oieat 
lit  bed,  adjacent  to  thdr  principal  mines,  and  a  Isfffe  spring  of  fresh  water,  a 
e  baa  been  secuxed  for  amill  and  all  attendant  nses.  On  this  spot  afirstHdass 
ill  is  now  being  erected,  most  of  the  Imnber,  machineiy,  and  other  material 
ing  on  the  ground.  This  establishment,  which  it  is  intended  shall  be  complete 
aSl  its  appointments,  will  start  with  20  stamps  at  first,  to  which  others  will 
obably  be  added,  the  intention  being  that  60  stamps  shall  be  mnning  there 
fore  next  summer.  Among  the  improvements  projected  by  this  company  is  a 
stem  of  lailwa}^  embracing  a  main  trunk  ranmng  to  the  centre  of  thdr  prin- 
lal  claims,  to  be  extended  to  the  most  distant  in  Bed  mountain  and  having 
anches  ramifying  throughout  both  districts.  This  railway  will  terminate  at 
sir  prindpal  mill,  and  over  it  all  thdr  ores  will  betnmsported,  dispensing  with 
9  necesdty  for  team-hauling-  almost  entirelv,  and  thmby  efiecting  a  great 
>nomy  in  current  expenses.  As  justly  remarked  by  Mr.  J.  E.  Clayton,  a  well- 
own  engineer,  after  a  careful  examination,  the  property  of  this  company  con- 
tntes  a  fovorablo  combination  of  available  resources  and  local  fiunlities.  With 
nr  plans  carried  out  tliey  will  probably  be  able  to  mine  and  reduce  their  ores 
a  profit.  In  the  quantity  of  average  grade  ores  and  easy  transportation  to 
nr  mills^the  prime  agents  of  cheap  reduction,  water,  salt,  and  fuel  close  at 
nd,  and  a  good  agricultiu'al  district,  Fish  Lake  vallev»  not  far  distant— are 
3pUed  some  of  the  necessary  requisites  of  a  promising  mining  enterprise, 
rperience  thus  far  had  encourages  the  hope  that  these  investments  will  prove 
nonerative. 


8EGTI0K    IT. 

LINCOLN   COUNTY. 

rhis  county,  named  after  the  late  President  Lincoln,  was  erected  from  Nye 
mty  by  actof  tbe  State  lesTisIatiire  at  its  last  session.  Its  boundaries  are  as 
lows :  beginning  at  tlie  Rod  Blufi*  springs,  about  15  miles  cast  of  the  Reville 
trict,  and  running  thonoc  €*ast  to  tbe  State  lino,  which  it  follows  to  the  south 
iindary  of  the  lino  separating  it  fn)m  Arizona,  along  which  it  nms  west  until 
loaches  a  jx>int  due  south  of  Rod  Blufi',  and  thence  north  to  the  latter  place, 
occupies  the  extreme  soathojisteni  o<inier  of  the  State,  and  does  not  differ 
Serially  in  its  physical  features  and  natural  productions  from  the  adjacent  per- 
ns of  Nye  county,  elsewhere  described.  The  country  is  corrugated,  like  that 
ther  north  and  west,  by  alteniating  ranges  of  moimtains  and  valley's,  the  former 
ty  and  covered  with  a  sparse  growtli  of  bunch  gniss,  with  numerous  small 
earns  of  water  and  patches  of  ])irion  and  occasionally  larger  timber,  while  the 
ter  contains  a  number  of  fertile  spots  on  ^hich  hay  can  l>e  cut  from  the 
live  grasses  and  good  crops  of  grain  raised  with  the  aid  of  irrigation.  The 
mty  seat  has  for  the  present  Iwon  fixed  at  Hico,  the  princi))al  settlement. 
ic  county  is  now  fully  organizeil,  luixnug  a  full  set  of  officials  and  consti- 
ing  the  ninth  judicial  district  of  the  State.  The  first  discovery  of  silver- 
iriug  lodes  in  this  region  was  made  about  three  years  ago,  since  which  time 
population  of  several  hundro<l  lias.l>oen  gathered  there,  though  iis  yet  no 
at  amount  of  work  has  lieen  done.  Many  of  the  mountain  ranges  an»  found 
cxintain  mr'tallifcrous  veins  of  greater  or  less  magnitude  and  value,  but  the 
St  valuable  so  far  as  discovered,  and  the  only  ones  yet  at  all  developed,  are 
late  in  the  Pahianagat  district,  in  the  eastern  part  of  the  county,  in  a  high 
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xBDge  known  aa  Quarts  momitain,  iia  altitude  being  aboat  11,000  het,^  The 
geographical  pontion  of  thia  district  ia  nearlv  in  37*  3V  north  latitudoi  and 
llUr  west  longitude.  The  pxincipal  mineral  depoaita  are  found  in  a  belt  abciot 
five  miles  hmg  and  two  wide,  stretching  across  the  foot-hills  and  spurs  of  the 
moontaiB.  1^  belt  contains  several  disdnot  systems  of  lodes,  all  bearii^ 
the  featnes  of  tree  fissure  veins,  havii^  smooth  and,  in  places,  striated  walk 
with  day  lininn  They  axe  of  medium  sise,  many  of  tnem  cropping  boldly 
and  traceable  for  a  good  distance.  The  country  rock  is  principally  a  meta- 
morphio  limestone,  tm  stratification  greatly  disturbed.  The  ozes  on  the  snr- 
Cmc  are  associated  with  coj^)er  and  axgentiferons  galena,  and  show  by  assay 
a  peroentaM  of  silver  vaiying  from  $50  to  $2,600  per  ton.  The  vein  stone  is 
qoarti  and  calapar,  earring  iron,  sinc>  and  manganese,  rendering  reduction 
somewhat  troublesome,  and  neceasitatinff  roasting  as  a  general  thing,  or  a  resort 
to  smelting  where  the  sulphuret  of  lead  prevaib.  After  roasting  the  ores  are 
tractable,  rendering  amalgamation  easy  and  ^ving  bullion  from  800  to  000  fine, 
there  being  but  little  gold  present  Some  of  the  copper  oro  here  assays  aa  high 
as  60  per  cent  of  metal,  making  it  probable  that  it  will  yet  be  of  economic 
value  when  better  facilities  for  its  transportation  elsewhere  are  extended  to  this 
region.  The  veins  are  for  the  most  part  well  situated  for  extraction  of  their 
contents,  with  available  ores  accessible  from  the  start.  The  mountains^  adjacent 
to  these  mines  are  tolerably  well  stocked  with  pilion  and  juniper,  but  water  is 
'  not  abundant,  in  oonseouence  of  which  all  reduction  works  will  probably,  for 
the  present  at  least,  be  located  in  Pahranagat  valley,  12  miles  oast  of  the  mines,, 
where  the  mountain  benches  afford  stood  mill  sitcft  with  plenty  of  water  iasuincp 
fiom  Boveral  springs.  Thirty  mil(l  east  of  Pa^agat  are  found  groves  of 
timber  suitable  for  making  a  fair  article  of  lumber.  Many  of  the  ranges  further 
west  also  contain  similar  trees,  a  species  of  white  pine,  with  some  fir. 

The  climate  of  this  region  is  milder  than  its  geographical  position  and  elova- 
tion^-over  7,000  feet — would  indicate,  the  atuiosplicro  being  tempered  by  the 
worm  current  of  air  from  Uio  Gulf  of  California,  flowing  up  the  valley  of  the 
Colorado.  Pahranagat  valley,  which  is  35  miles  long  north  and  south,  and  1 0  widi*, 
contains  about  20,000  acres  of  natural  meadow  laud,  or  of  soil  that  can  be  rendered 
arable  by  irrigation.  Most  of  this  will  grow  crops  of  groin  and  vegetables,  tliat 
cultivated  there  the  present  year  having  yielded  laigely.  Until  the  population 
becomes  numerous,  enough  of  hay,  gnun,  and  vegteables  can  be  grown  to  meet 
local  demands;  afterwards  supplies  can  be  drawn  from  the  Mormon  settlements 
not  far  dbtant  to  the  southeast,  and  from  which  grain  is  now  brought  and  sold 
in  the  valley,  at  six  cents  per  pound;  flom*  at  10  cents,  and  beef  at  15  cents. 
Hico  is  but  135  miles  from  Callville,  at  the  so-called  head  of  navigation  on  the 
Colorado  river;  that  is,  as  the  wagon  road  now  runs,  which  can  probably  lie 
reduced  to  100  miles,  rendering  it  possibe  that  goods  and  machinery  may  yet  reach 
this  region  through  that  channel.  There  is  now  one  five-stamp  mill  completed, 
with  two  others  of  larger  capacity  underway,  in  this  district.  The  fiitst  not 
having  facilities  for  roasting  the  ores,  failed  in  the  earlier  efforts.  Furnaces 
having  been  built,  with  whidi  also  the  new  mills  are  to  be  supplied,  no  further 
trouble  in  saving  the  metal  is  apprehended,  and  there  is  now  a  Cur  [^ospect  that 
the  more  extended  operations  about  to  be  initirted  will  prove  remunerative  to 
the  pioneers  of  this  distant  region. 

■    ■.-■'    ■  ■  ■  ■    ■ 

*8ee  section  on  eaatem  Nevada,  Pahranagat  district. 
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8IGTI0V  ITL 

THE   COMSTOCK  LODE. 

The  mining  interest  in  Storey  conntj  centres  almost  ezclarively  in  the  Corn- 
stock  lode.  Not  that  it  is  tho  only  silver-bearing  lode  in  the  district,  Imt 
the  others  which  are  worked  yield  so  small  a  proportion  of  the  bnllion  prodnoed 
as  almost  to  be  overBhadowed  by  their  great  neighbor.  The  Gomstock  lode 
may  be  called  the  ''mother  vein ''of  the  district,  bat  both  to  the  east  and  the 
west  of  it  lie  veins  which  may  become  at  no  distant  day  valuable  property.  Of 
these  the  New  Bmnswick  lode,  on  which  are  located  the  St.  John,  Occidental, 
and  other  mines,  is  worthy  of  most  attention,  not  onlv  from  its  steady  yield  of 
bullion,  but  on  account  of  its  peculiar  veinstone.  i?he  usual  ffangne  in  the 
Comstock  lode  is  quartz;  in  the  New  Brunswick  it  is  almost  entirely  carbonate 
of  lime,  an  analysis  of  the  rock  showing  tho  following  composition : 

Gold : 0016        16  08 

Silver 0B50         10  98 

Peroxide  of  iron 1.6370 

Peroxide  of  mangaoeae ,26100 

Almnina .7750 

Carbonate  of  lime 83.7840 

BQlphnr 0060 

Chloiino Treeee. 

13.8500 


100. 0000         16  00 


This  analvsis  shows  lees  than  the  usual  amount  of  the  precious  metal,  the  mine 
at  present  yielding  about  30  tons  of  ore  daily,  of  an  average  value  of  about  925, 

In  the  southern  part  of  Gold  Hill  are  many  small  veins  or  deposits  of  decom- 
posed quartz  and  lime,  yielding  gold  worth  about  $10  an  ounce;  these  veins  are 
worked  chiefly  by  private  individuals  on  a  small  scale,  and  furnish  employment 
fur  several  arrastras  in  Gold  canon. 

But,  as  before  stated,  tho  mining  interest  centres  chiefly  in  the  Gomstock  lode. 

In  the  preliminary  report  a  large  amount  of  information  was  furnished  rela- 
tive to  the  general  features  of  this  district  and  its  mining  resources.  To  avoid 
repetition  the  remarks  in  the  present  report  will  be  confined  mainly  to  tho  condi- 
tion of  the  lode  at  this  time.  In  order  to  preserve  continuity,  however,  it  will  be 
necessary  to  go  over  Home  of  the  gn)uud  already  traversed.  For  concise  descrip- 
tion the  subject  is  divided  into  separate  headings. 

Character  of  the  Gomstock  Lode. — ^l^he  Gomstock  lode  runs  along  the 
eastern  slope  of  the  Washoe  Tuoimtains,  at  the  foot  of  Mount  Davidson,  its  loftiest 
summit.  Its  outcrop  is  not  by  any  means  continuous,  consisting  of  parallel  belts 
of  qoart2,  extending  from  east  to  west,  in  some  places  nearly  1,000  feet,  which 
.show  themselves  chiefly  on  the  tops  of  the  spore,  running  down  from  tho  main 
ridge.  The  western  of  these  quartz  seams,  being  of  a  hard  crystalline  texture, 
form  the  most  prominent  outen)j)8,  but  experience  has  shown  them  to  be  of  less 
value  than  the  eastern  bodies,  which  fi'om  their  difierent  composition  have  been 
more  easily  disintograteil,  and  are  often  covered  up  by  the  debris  from  the  higher 
and  steeper  portion  of  the  mountain. 

Length  of  Lodb. — ^Tbc  vein  has  been  more  or  less  thoroughly  explored, 

•  (see  table  of  mines  in  preliminarv  report,  pages  72  and  73,)  and  its  continuity 

'established  by  underground  woricings  for  a  length  of  al)out  three  and  a  half 

miles,  though  tho  productive  portion  forms  but  a  small  proportion  of  the  whole, 

as  barren  spots  of  great  extent  intervene  between  the  bonanzas  or  ore  bodies. 

Strike  of  Lode. — Its  "  strike  "  or  course,  as  shown  by  the  exposure  of  the  west 
wall,  in  numerc»us  places,  is  nearly  magnetic  north  and  south,  (north  16^  £.  by 
true  meridian.) 
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Enclosing  Rocks.^ — ^But  little  if  anv  doabt  now  remainB  that  the  Coomtook 
18  a  trae  fissure  vein.  The  endoBing  roA  on  the  east  thtonghout  its  entire  length 
as  far  as  known  is  ^'propylite,*  a  species  of  porphyiy,  vaiying  much  in  its 
appearance  at  different  pointSy  as  the  dystaUization  is  coarser  or  finery  and  deeom- 
position  more  or  less  advanced.  The  oonntiy  rocks  on  the  west  vary  considerably. 
On  the  slopes  of  Mount  Davidson  and  Mount  Batler  it  is  sienite;  north  of  .ilus 
propylite  occurs  on  both  sides;  while  in  southern  Gold  Hill  varioos  metamoiphic 
rocks  occur  on  the  western  side. 

Wbst  Wall. — ^The  west  wall  of  the  lode  is  separated  £rom  the  country  rock 
by  a  well  defined  day  selvage,  and  maintains  a  remarkaby  uniform  dip  of  about 
38^  or  40^  to  the  eastward  at  the  surlaGe,  gradnallv  increasing  to  about  i5% 
which  it  nuuntains  to  the  lowest  depths  hitherto  explored.  The  east  wall  near 
the  surface  has  a  false  dip  to  the  westwaid,  gradually  becoming  vertical,  and  at 
a  depth  of  400  or  600  feet  turns  to  the  eastward,  and  continues  down  more  or 
less  parallel  with  the  west  wall.  Owing  to  the  flat  dip  of  the  lode  this  eastern  or 
hanging  wall  is  less  clearly  marked  than  the  western  or  foot  wall,  frequently 
dropping  down  on  or  near  the  foot  wall.  When  this  is  the  case,  another  day 
is  umially  found  to  the  eastward,  and  this  structure  will  probably  oontinQe  for 
an  indefinite  depth.  Developments  appear  to  show  it  to  be  most  frequent  where 
the  walls  of  the  lode  approach  each  other  rapidly. 

Width  of  Lode.— rhe  jaws  of  the  fissure  at  the  surface,  as  before  stated,  axe 
from  500  to  1,000  feet  i^mrt,  gradually  approaohing  each  other  in  depth  until  the 
fissure  is  reduced  to  an  average  width  of  150  feet.  This  is  not  maintained,  how- 
ever, with  any  regularity.  The  west  wall  maintains  a  tolerably  stnught  course, 
thoufh  confiffming  to  some  extent  to  the  general  direction  of  the  mountain  range; 
but  tne  eastern  days  are  full  of  sinuosities,  which  produce  in  the  vein  a  series  of 
swells  and  nips.  In  Viripnia  these  are  very  strongly  marked,  the  nips  usually 
ooeuning  where  the  lode  mtersects  a  ravine,  and  the  swells  oonesponding  to  the 
prominent  spurs  of  the  mountain.  One  of  the  best  illustrations  of  this  structure 
occurs  in  the  ground  owned  by  the  Savage,  Hale  and  Noroross,  and  Chollar- 
Potoei  Mining  Companies.  At  the  north  line  of  the  Savage  mine  the  days, 
induding  what  is  generally  termed  the  vein,  are  probably  a^ut  100  feet  apart. 
Groing  southward  they  diverge  to  a  width  of  500  feet  or  upwards,  again  contracting 
to  the  southward,  rapidly  at  first,  and  then  more  gradually,  until,  at  a  point  in 
the  Chollar-Potosi  mine  1,900  feet  south  of  the  starting  point,  the  vein  matter 
included  between  the  same  days  is  not  more  than  20  feet  in  thickness,  and  con- 
sists principally  of  an  inegular  cilayey  mass,  caused  by  the  union  of  several  seams 
of  day,  which  show  themselves  in  the  vein  to  the  northward.  This  great  swell 
of  the  eastern  clay  unites  the  day  bounding  two  subordinate  swells,  spanning 
at  the  same  time  what  was  supposed  to  be  a  nip  of  the  vdn,  and  recent  devdop- 
ments  render  it  probable  that  days  will  yet  be  found  to  the  east  of  apparent 
contractions  of  the  lode,  uniting  the  swells  which  bound  them  to  the  north  fund 
south.  The  importance  of  thoroughly  understanding  this  featuro  of  tho  lode 
will  become  apparent  when  the  difiicuities  of  exploring  the  Comstook  lode  come 
under  oonaderation. 

• 

FiLLnro  or  the  Vsik.— It  must  not  be  supposed,  however,  that  the  whde 
of  this  immense  fissure  is  filled  with  valuable  ore.  Near  the  surface  the  aggre- 
gate thickness  of  the  quartz  seams  is  in  many  places  not  more  than  five-sizths 
of  the  total  width  of  the  lode.  There  are  points  where  developments  show 
upwards  of  150  feet  of  quartz,  occurring  between  the  days  without  any  inter- 
mixture of  foreign  matter,  but  whon  this  is  the  case  the  mineral  is  distribated 
throi^h  the  whole  mass  too  sparingly  to  make  it  valuable  at  tho  present  time. 
Considering  the  vdn  as  a  whole,  it  is  safe  to  say  that  at  least  two-thirds  of  it 
are  filled  with  immense  *'  horses''  or  masses  of  country  rock,  chiefly  detached 
from  tho  hanging  wall,  between  which  are  found  the  belts  of  metalliferons 
quartz.    Thei^o  masses  of  country  rock  are  frequently  of  such  great  leiiirth  and 
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thickness  as  to  Lave  formed  one  of  the  stronffest  aignments  in  &vor  of  the  theoiy 
that  there  was  not  merely  one  lode,  bnt  a  belt  of  lodes  running  along  the  foot  of 
Momit  Davidson.  They  are  nsnally  bounded  by  day  selvages,  nniting  and 
dividing,  both  in  the  length  of  the  lode  and  vertically,  producing  a  compUcatod 
network  of  clay  seams  throughout  its  entire  length,  wUch  materially  interferes 
vrith  its  drsunage.  Other  portions  of  the  lode  are  filled  with  a  brecciated  mass 
of  porphyry  quartz  and  clay,  which,  from  the  rounded  character  of  the  enclosed 
pebbles,  gives  evidence  of  the  intense  dynamic  action  of  the  vein. 

Bonanzas,  ob  Obb  Bodies. — ^The  ore  bodies  lie  diiefly  in  the  swcIIb  of  the 
vrin,  usually  forming  in  their  upper  portion,  at  or  near  the  eastern  clays,  and,  as 
their  podtion  is  more  vertical  than  the  dip  of  the  lode,  they  gradually  drop  down 
on  the  west  wall,  leaving  room  to  the  eastward  for  the  fcnmation  of  new  bodies. 
In  Vimnia  their  form  is  usually  that  of  lenticular  masses^  with  their  longer  axes 
in  the  direction  of  the  lode,  dipping  at  the  same  time  to  the  southward.  In 
Gold  Hill  the  ore  occurs  in  sheets,  lying  more  or  less  parallel  to  the  east  wall, 
the  change  from  one  structure  to  the  other  occurring  in  the  Chollar-Potosi  mine. 
The  bonanza  in  the  Ophir-Hezican  mines  was  about  200  feet  in  length  and 
330  in  depth,  attuning  a  maximum  thickness  of  about  45  feet,  and  tapering 
above  and  below  to  two  or  three  feet  The  Gould  and  Gnny  bonanza  was 
nearly  650  feet  long,  over  500  feet  in  depth,  and  about  one  hundred  feet  wide  at 
its  greatest  ezpandon.  The  immense  deposit  of  ore  in  the  Savage  and  Hale  tc 
Norcross  mines  first  showed  at  a  depth  of  about  500  feet  It  partakes  of  the 
crescent  shape  of  the  east  clay,  which  it  follows  closely,  varying  in  width  from 
10  to  50  feet  It  is  known  to  extend  to  a  depth  of  over  250  feet,  and  will 
probably  continue  as  much  lower.  Its  total  length  is  upwards  of  800  feet.  In 
the  Ghollar  mine  a  large  lenticular  mass  of  red  ore,  200  feet  long,  300  deep,  and 
about  25  wide,  has  b^n  developed.  In  the  Potosi  the  ore  lies  in  a  sheet  near 
the  eastern  clay. 

Ores. — ^The  ores  of  the  Comstock  couBiat  chiefly  of  vitreous  silver  ore, 
stcphanite,  native  Hilver,  and  argentiferous  galena,  imbedded  in  a  quartz  gangne. 
Beside  these,  ruby  silver,  horn  silver,  and  pnlybasite  occur  in  small  quantities ; 
also,  native  gold,  iron  and  copper  pyrites  and  zinc  blend.  These  all  usually 
occur  in  an  amorphous  condition,  good  crystallized  specimens  beiug  remarkably 
rare.  In  the  Kentuck  mine  (Gold  Hill)  carbonate  of  lime  occurs  in  the  gangue, 
and  in  the  deep  workings  in  Virginia  sulphate  of  lime  is  an  abundant  mineral. 
The  Fairview  mine  formerly  produced  fine  crystals  of  the  latter. 

Developments  on  the  Comstock  Lode. — ^The  structure  of  the  lode,  as 
ebown  by  the  underground  works,  has  already  been  spoken  of.  The  true  dip  of 
the  lode  was  not  understood  for  some  time  after  its  discovery.  The  false  dip  of 
the  east  wall  at  the  surface  induced  a  beli^  that  the  vein  would  pitch  to  the 
westward,  and,  consequently,  the  first  working  shafts  were  located  accordingly. 
The  majority  of  these,  at  least  in  Virginia,  reached  the  west  wall  at  deptfis 
varying  from  450  to  600  feet,  and  owing  to  the  intensely  hard  nature  of  th6 
western  country  rock  had  to  be  abandon^  as  far  as  deeper  explorations  were 
concerned ;  the  cost  of  sinking  and  drifting  back  into  the  vein,  the  constant 
repair  required  by  shafts  locatcfl  in  the  rr/yi,  and  the  necessity  of  more  powerful 
noachlnery  as  great  depth  was  attained,  all  tending  to  this  result.  The  principal 
companies  mining  on  the  Comstock,  in  Virginia  and  North  Gold  Hill,  have 
Accordingly  erected  new  hoisting  works,  about  1,000  feet  east  (jf  the  old  shafts, 
on  ground  not  likely  to  settle  to  any  serious  extent,  and  in  these  shafts  the  fol- 
lowing depths  have  been  attiuned : 

Gould  &  Curry 850 

Savage 670 

liale  &  Xorcross 500 

Chollor  Potosi ^30 

Empire-Imperial  (Gold  Hill) 920 
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These  Bbafts  are,  or  will  be,  fnmidied  with  machinery  of  the  finest  descnptioB, 
capable  of  werkincf  to  depths  xan^^ng  from  1*200  to  2,000  feet  In  Sonthern 
Gcild  HiU  the  original  shaft'of  the  Belcher  Company  has  been  canied  down  to 
a  drath  of  850  feet 

while  many  of  the  originally  discovered  bonansas  have  been  worked  out, 
depreciating  the  valne  of  Uie  mines  where  they  ocoorred,  as  in  the  case  of  the 
.Ophir  and  Gonld  &  Gnrry,  the  comparatively  recent  discovery  of  the  Savage- 
INorcross  bonanza  gives  good  foundation  for  beueving  that  they  will  again  become 
^prodactive.  This  deposit  was  not  found  until  the  Hale  &  Norcroes  Company 
nud  been  at  work  for  nearly  five  years,  and  had  attained  a  depth  of  700  feet 
Their  location  covered  what  was  supposed  to  be  a  nip  of  the  vmn,  and  having 
exhausted  all  other  means,  as  a  last  resource,  the  supposed  east  wall  was  pierced 
and  a  drift  run  to  the  eastward  from  the  700  feet  level,  with  but  little  encomrage- 
ment  until,  at  360  feet  east  of  what  had  hitherto  been  considered  the  east  wall, 
this  magnificent  discovery  was  made.  The  bodv  of  ore  has  been  foUowed  up 
800  feet,  and  lying  so  far  from  the  west  wall,  will,  judgii)g  by  analogy,  continue 
down  for  a  great  depth.  This  discoveiy  made  valuable  800  feet  of  ground, 
which  up. to  that  time  had  produced  nothing,  though  lying  between  the  valuable 
deposits  in  the  Gonld  &  Guny  and  Ghollar-Potosi  mines. 

Nearly  1,500  feet  of  ground  between  the  Grould  &  Gurry  works  and  the  Ophir 
mine  is  to-day  in  the  former  condition  of  thjs  ground,  having  been  projected 
only  to  a  depth  of  about  360  feet,  and  found  to  contain  nothmg,  or  merely  ores 
of  too  small  a  value  to  pay  for  extraction.  Much  other  m>und  which  has  been 
examined,  chiefly  in  the  neighborhood  of  the  west  wall,  snould  be  prospected  to 
fbe  east,  experience  clearly  showing  that  all  valuable  ore  bodies  originate  on  that 
side  of  the  fissure.  The  bodies  of  quartz  forming  on>  the  west  wall  are  uniformly 
barren,  or  of  very  inferior  quality. 

The  development  of  the  vein  has  been  greatly  retarded  by  various  canaea. 
Among  these  the  most  prominent  have  been  the  fear  of  causing  litigation  by 
prospecting  to  the  eastward  and  making  discoveries  which  were  certain  to  be 
claimed  by  some  of  the  innumerable  locations  made  in  early  times,  and  the  £act 
that  almost  all  mining  stocks  are  hero  owned  only  temporarily  for  speculative 

Purposes.  In  the  first  respect  a  happier  era  is  dawning.  '  Repeated  litigation 
as  only  tended  to  show  conclusively  tliat  the  many  parallel  outcrops  of  quartz, 
each  of  which  was  located  by  a  difieront  company,  unite  in  depth  or  disappear 
entirely,  and  the  titles  to  the  principal  mines  are  now  nearly  free  from  further 
dispute.  As  far  as  the  latter  cause  is  concerned,  the  trouble  will  probably  con- 
tinue for  many  years.  To  thoroughly  understand  any  arbitnuy  section  of  ground 
a  knowledge  of  the  adjoining  property  is  almost  indispensable.  This  is  frequently 
attainable  only  to  a  limited  extent.  It  too  often  happens  that  the  true  condition 
and  structure  of  a  mine  is  concealed,  lest  the  information  should  affect  the  schemed 
of  those  who  are  operating  in  its  stocks.  A  combination  of  mining  superin- 
tendents and  the  establishment  of  a  general  office,  where  maps  of  tbo  various 
mines  could  be  consulted  by  those  desiring  information,  would  prove  prejudicial 
to  mining-stock  speculators,  but  would  tend  greatly  to  check  the  useless  expen- 
diture of  money,  and  materially  increase  the  legitimate  profits  of  our  mining 
enterprises,  by  enabling  superintendents  to  lay  out  their  work  with  judgment  and 
greater  certainty  than  is  at  present  the  case. 

Mode  of  muting  on  the  Gomstock. — Shafts. — ^Mining  on  the  Comstock 
is  carried  on  almost  exclusively  through  perpendicular  shafts,  explorations  ha^ng 
penetrated  below  tlie  deepest  adits,  which  are  now  U8t>d  almost  exclusively  as 
dmins,  to  avoid  the  necessity  of  hoisting -the  water  to  the  surface.  The  original 
shafts  were  much  less  substantial  than  those  now  in  use,  being  merely  lined  with 
planks  about  three  inches  thick,  the  compartments  beinff  two  or  three  in  number 
and  about  four  and  a  half  feet  square.  The  principal  ^afts  now  in  use  are  fine 
specimens  of  mining  engineering.     The  OnHiR  shaft  of  the  Savage  Company 
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has  IcMir  compartmentBy  three  of  them,  for  hoisdo^,  ^ng  five  feet  sqimro,  and 
the  fourth,  which  is  oocapicd  by  the  hoiflting  maiSiiieiy,  five  feet  bv  nz.  The 
Bonner  shaft  of  the  Gould  &  Cony  Company  and  the  Chollar-Potosi  and 
Empiie-Imperial  shafts  are  similar  in  their  character,  while  the  Hale  &  Noicrues 
■haft,  being  intended  for  the  exploration  of  much  less  ground,  has  only  three 
compartments.  The  mode  of  construction  in  all  these  shafts  is  similar,  cribs  of 
12-inch  timbers  being  inserted  every  five  feet,  supported  by  vertical  posts  of  the 
same  size.  This  cribbing  is  covctmI  on  the  outside  by  laf^ng  of  three  or  four- 
inch  planks.  Wooden  guides  are  then  inserted  down  each  side  of  the  compart- 
menta  for  the  purpose  of  retaining  the  platform  cages,  used  for  ascent  from  and 
descent  into  the  mine,  in  their  places.  For  some  years  iron  guides  were  much  in 
use,  but  have  now  been  superseded  almost  entirely  by  wood,  as  less  liable  to 
aoddent.  The  cost  of  sinking  these  shafts  varies,  of  course,  with  the  nature  of 
the  groimd  encountered.  Th^  Bonner  shaft  was  put  down  to  the  depth  of  525^ 
feet,  at  an  average  cost  of  SlOO  78  per  foot,  including  such  a  proportion  of  the 
total  cost  of  pumping  and  huisdng  as  was  chargeable  to  this  account  The  fol- 
lowing table  shows  the  amount  expended  for  each  department  of  the  work.  It 
is  made  up  for  a  depth  of  692^  feet,  and  shows  that  the  last  67  feet  of  the  shaft 
cost  considerably  more  in  proportion  than  the  upper  portions,  as  it  raised  the 
average  cost  per  foot  to  8109  36. 

C^Bi  of  simkimg  tk§  Bomtur  Atfi. 

Paid  for  ueaTfttioD ttttSM  50 

Lumber a,4G0  06 

Umber 9,670  67 

Frmn'm^  timberi 3»5]8  00 

PlaciDj^  timben 1,570  SO 

Carmen 3,5SI0  00 

Lowering  pnmpe,  Slc,  &c 4,683  75 

Picks  and  drills 2,041  50 

Powder  and  fuze 291  00 

Candles l,0r>4  30 

Other 'materials 1,777  13 

Coat  of  runoing  machinery,  keeping  pumps  in  order,  pitmen,  &c ^. .  19, 817  00 

75, 738  40 


TtrxNBLS  AXD  Drttts. — From  those  shafts  drifts  are  nin  to  the  vein,  gener- 
ally  about  100  feet  apart  vertically  ;  but  it  schlom  happens  that  the  levels  in 
any  one  mine  correspond  with  those  in  the  mines  adjoining.  This  arises  from 
the  mines  being  worked  entirely  independent  of  each  other.  But  few  of  those 
tunnels  will  stand  without  protection.  The  main  working  drifts  are  usuiilly 
timlKTcd  even*  live  feet,  the  tiiii]>ers  varying  from  eight  to  twelve  inches  scjuarei 
acconling  to  the  nature  of  the  ground  to  be  sustained.  In  many  places,  oven 
12-inch  timbers  cannot  resist  the  immense  pressure  brought  upon  them  by  the 
slacking  and  expantdon  of  the  material  through  which  the  drifts  are  run,  imme- 
diately on  its  exposure  to  the  atmosphere.  It  is  not  uncommon  to  see  timbers 
completely  crushed,  notwithstanding  the  utmost  precautions,  in  six  months  after 
they  have  been  placed  in  the  mine.  Main  working  drifts,  after  timlnning,  are 
usually  about  six  feet  high  in  tlio  clear,  three  and  a  half  to  four  feet  wide  at  the 
top,  and  somewhat  more  in  the  Ixfttom.  Temporar}*  prpspecting  drifts  are  much 
smaller  in  size,  and  generally  loft  untimbered,  if  practicable,  till  they  develop 
something  of  value.  In  each  drift  is  laid  a  wooden  track  shod  with  iron,  on 
which  the  material  extracte<l  frr^m  the  mine  is  run  out  to  the  shaft  in  dumping 
cars,  holding  fn»m  1,000  to  1,.500  p<»unds.  To  avoid  repeated  handling  of  the 
ore  or  wa.*»t(»,  the  same  cars  are  hoisted  on  the  cage  to  the  surface,  and  their  con- 
tents there  distributed  to  the  projier  places.  The  following  tables  will  give 
some  ideii  of  the  cost  of  this  brunch  of  mining: 


846 


BESODBCIB  Of  STATES  AlID  TEBSIT0RIE8 


I 

u 

*   i 
I    ^ 

1 


■s. 


-x><«p«q|j*di»>a 

1  •  :     :  :  :  : 

■■IWi 

s 
8 

■MMIJIT. 

™™, 

? 

§ 

•njpnjipwu 

2 
1 

■«nw  P"  I'M 

88SSSSS8S 

gsssessss 

S 

5 

P"      KUl      ,i)«l, 

n 
1 

■jaqnuiinn 

■»m'a 

S8SSSgS88 

s 

■l«,iini'l 

SZ2SZ8SIS8 

8 

-^ 

! 

-«n>jaiKgin<NL 

SS8SS8S88 

8 

g 

'taojJvIplMtMWd 

8888SX6!;8 

»"J  ;o  OK 

fiSSSKgggS 

S 

:     ::::::::: 

8 

SESBSSSSSPSS 

3 

s 

SPS8R8888S8  i 

8 

n 

8 

888888858i;8S 
2S53i28aS8S«- 

t 

888(388888888 

s 
i 

DSSSSSSSVSSa 
ft29R:!89SSSe-« 

a 
1 

8SS88SS8888S 
gS98SS&S88f:g8 

s 
i 

882888888888 

8 
§ 

8!!S8C=R88$8» 

3 
i 

8 

8 

888888888888 

8 

B 

8S88S8;!RZXn« 

»S3=S2an=a-= 

885s'=§lls8= 

i 

WEST  OF  THE  BOCET  KOUHTAlHfl.  847 

Stoping  18  nnivcrgally  oondnoted  by  opening  a  level  below  the  body  of  ore 
to  beextractedy  and  working  upward  on  the  vein.  On  the  Comstock,  the  open- 
ings made  in  mining  the  ore  ore  so  laxge  that  a  complicated  system  of  timbering 
is  requisite  to  replace  the  matericil  extracted.  A  rectangular  system  of  timbers 
is  nsnally  adopted,  the  posts  being  about  seven  feet  in  length,  12  inches  square, 
and  placed  sbont  five  feet  apart  from  centre  to  centre.  These  are  retained  in 
their  places  by  ''  caps"  and  ''sills,''  and  further  to  secure  the  mine  each  floor,  as 
fiur  as  practicable,  is  filled  up  with  waste  material  as  soon  as  it  is  worked  out. 
In  early  days  too  little  attention  was  paid  to  this  last  precaution,  resulting  in 
extensive  *'  caves"  or  giving  way  of  the  ground  from  the  superincumbent  pressure. 
If  a  body  of  ore  is  entirely  extracted  the  result  is  not  serious ;  but  should  any 
remain  imtouched,  the  cost  and  difficulty  of  securing  it  after  a  "cave"  has  occur- 
red in  its  vicinity  is  usually  greatly  increased  from  the  broken  and  shattered 
condition  of  the  ground.  The  quantity  of  timber  used  in  these  stopes  is  immense, 
as  will  be  seen  by  the  details  of  the  annual  consumption  on  a  future  page.  Any 
means  which  would  diminish  its  price  would  be  a  great  gain  to  the  entire  com- 
munity. 

Pkospecting  for  new  ore  bodies  forms  a  serious  item  in  the  cost  of  mining  on 
the  Comstock.  When  the  great  and  irregular  width  of  the  vein,  the  irregular 
distribution  of  the  ore  bodies,  the  uncertainty  of  their  occurrence,  and  our  imper- 
fect knowledge  of  the  structure  of  the  vein  are  taken  into  consideration,  the  diffi- 
culty of  laying  out  prospecting  works  to  the  best  advantage  becomes  apparent. 
Immense  sums  of  money  are  spent  annually  hi  this  kind  of  work,  which  must  be 
taken  entirely  from  the  pockets  of  the  shareholders  whenaminoisunproduotivo. 
If  only  moderately  productive  the  entire  revenue  may  be  consumed  in  looking 
for  more  valuable  bodies  of  ore ;  at  the  same  time,  the  certainty  of  being  richly 
rewarded  for  years  of  waiting  if  they  are  found,  induces  the  continuation  of  work 
on  mines  which  have  mjt  yielded  a  dollar  for  years.  They  are  known  on  the 
main  fissure  of  the  Comstock  to  be  siirrouiuled  by  good  property,  and  may  become 
vjiluable  at  any  niomciit.  The  Halo  and  Norcross  mine  is  a  good  illustration. 
The  folhjwing  extract  is  taken  from  the  annual  report  of  the  president  of  the 
company,  for  18G6 : 

Ilertrtofuro  the  entire  expense  of  opening  the  mine,  erecting  machinery,  ^^.,  bud  to  bo  borne 
frt  ui  money  collected  by  asuoMments,  until  they  aggregate  the  ftum  of  $3.'S(^(XM),  equal  to 


years,  with  the  nandAomo  sum  ot  foou  per 
b^'.Hides  carrying  over  the  Urge  surplus  in  cash  of  9133,288  99,  equal  to  a  further  sum  of 
$:S33  '^2  per  foot,  making  altogether  the  handsome  profit,  in  one  year,  of  $1,558  22  per  foot, 
or  155  per  cent,  on  the  par  value  of  the  stock. 

In  this  connection  the  advantages  of  a  community  of  knowledge  and  interest 
aint)ng  the  mining  superintendents  would  be  of  immense  value,  the  experience 
of  all  becoming  available  by  each,  thus  reducing  the  cost  of  explorations  by 
shtiwing  in  what  portion  of  the  diilerent  mines  de|x>sit8  of  ore  are  most  likely  to 
Ik.*  found,  and  thus  directing  attention  more  particularly  to  them.  Ever}'  dollar 
spent  on  an  unproductive  mine  is  so  much  taken  out  of  the  aggregate  net  profits 
of  the  mining  interest,  and  ever)*  ilollar  which  can  l>o  saved  would  l>e  equal  to 
the  same  amount  distributed  in  dividends.  But  because  a  mine  on  the  Comstock 
it*  unproductive  to-day,  is  no  reaM>n  why  it  should  be  abandoned.  The  only 
]Niint  to  be  considered  is  how  it  may  l)e  developed  in  the  most  economical  inannor, 
and  the  plan  suggested  alM>vc  a]»iMfars  to  afford  a  solution  of  the  dilHculty.  Tiie 
inefficient  character  of  the  results  obtained  by  many  companies  working  on  the 
(Jomstock  lode,  when  compared  with  the  money  expendiKl,  is  well  kn^wn  to  per- 
M'DS  liimiliar  with  our  mines,  and  can  only  l>e  remedied  by  some  t;uch  organiza- 
tion. 
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TIieBO  engines  nero  nlmnfit  universallr,  in  forlr  timos,  nttaclird  to  friol 
hoisting  gear,  bat  tlio  iacreaiio  of  deptli  attained  lias  almotit  bnnixlK'd 
mode  of  oppration,  tlic  great  woigbt  of  tlio  nipe  and  carrcndering  it  unsafe.  I 
wire  ropes  have  almost  entirely  superseded  tlie  hemp  ropes  originaUy  eiu])hi; 
l*'or  hoisting;  oro  cages  are  emploj-ed  in  all  InBtniiees,  buekets  being  used  ■ 
for  sinking  in  tho  sbafls.  Tlicsc  eages  are  fitteil  with  a  variety  of  appliance 
iusnro  safety  in  case  i>f  accident  to  tlie  rupea  or  hoisting  muchinerv. 

Pumps. — Tho  largest  pumps  in  use  are  14  inrlice~  in  diameter;  the  gic 
number,  however,  range  from  10  to  12  inches.  The  nmnantof  water  to  com 
with  varies  greatly  in  diffijrent  mines,  being,  as  a  whole,  morv  abundant  in 
north  end  of  tho  l<>de.  Tho  Ophir  Mexican  pump  throws  alwiit  300  iralhmii 
minute,  and  must  be  run  steadily  fo  keep  the  mine  free  of  water.  Tlie  Itul 
mine,  about  one  mile  to  tLo  southward,  is  comparatiTely  dry,  and  in  moitt  c: 
a  few  hours'  pumping  daily  is  suffiuent  to  rid  it  of  water.  Small  puiuf 
machinery  would  generally  1>e  sufficient  was  there  nut  always  a  risk  uf  t&p[ 
l>odies  of  water  dammed  up  by  the  clay  seams  in  tho  vein  already  i>poket: 
These  reservoirs  generally  yield  a  large  volume  when  first  struek,*biit  rap- 
diminish  to  a  small  stream.  Tho  machinery  must  be  adequate,  however,  to 
duty  imposed  npon  it  at  such  times,  otherwise  seriouB  detention  and  damage  i 
be  the  result. 


W18T  QP  THB  BOCNR  MQUnAmk  8A 

0X7NT  OF  Ore  baisxd  vboh  the  MnrBSd — ^The  amount  of  ore  raised  from 
nee  on  tlio  GomBtock  lode  may  be  pot  down  at  the  praeent  time  at  about 
tons  daily,  and  the  total  amoont  laued  sinoe  the  oommenoement  of  opera- 
it  about  2,000,000  tons.  The  followuag  table,  compiled  by  8.  H.  Marlette, 
rveyor  general  of  Nevada^  from  returns  made  to  the  aeeessoTy  for  the  year 
shows  we  number  of  tons  produced  quarterly  by  the  several  mines  wtdch 
d  more  than  $20  per  ton.  Some  mines,  owning  mills  of  their  own,  work 
lelding  as  low  as  $15  per  ton,  but  no  record  of  this  becomes  public,  and 
jT  difficult  to  obtain,  chiefly  owing  to  disinclination  on  the  part  of  owners  of 
>rporatcd  mines  to  make  their  operations  public.  The  table  also  shows  the 
of  the  ore  per  ton. 

iLD  OF  O&s  PES  Ton. — ^From  information  furnished  by  the  snperiBtenients 
following  mines,  the  yield  per  ton  appears  to  be — 
nge  mine— 30,250  tons  produced  in  the  last  rix  months  of  1866,  yielded 
erage  of  $42  93  per  ton. 

lo  and  Norcross  mine — 16,836  tons  produced  in  the  same  time,  yieUed  an 
ge  of  $50  33  per  ton. 

lid  and  Gnny  mine — 62,425  tons  produced  in  1866,  yielded  an  aven^  of 
>4  per  ton. 

B  following  table  shows  the  number  of  tons  of  ore,  worth  more  than  $20 
fif  produced  quarterly  by  mines  on  the  Chmistock  lodo,  names  of  the  nunes^ 
ield  of  some  of  the  ores: 
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Gobi  or  Hixam  vaa.  Tos.^— The  SaOmnBg  Henm  are  from  offirial  soanea:' 


QficHk 10  39 

3  00 

65 

wiric 1  61 

»0« 

1  10 


Tbtel  6iMt  per  feoB 8  Bi 

GauM  mmi  Cunp  mine    average  cost  per  torn  fir  the  12  mom&ks  ettdu^  NmmHber 

30,1866. 

ofidik ton 

Piuapaf  ling  ipd  Amd  wwk 8  11 

ExtaetiBg 3  10 

1  ei 


ToUlttMtpvtoB f  86 

HaHe  and  JSTorcroee  mtne-^-^Kcerage  cost  perkm  Jbr  (he  12  months  emXmg  MwrA 

20,1867. 

Haaagvial 10  «.7 

HMSt&g 2  38L7 

Miiriiig...... 4  2^ 

Tnndwntab fll.2 

TolilcMtperloa 9  06L2 


These  leaalto  show  a  marked  improvement  on  preTione  vean,  and  enable  lower 
grade  oree  to  be  worked  more  profitably  than  was  formerly  £he  case.  Some  portion 
of  the  diminntion  in  cost  is  dne  to  the  lower  price  of  material,  bnt  by  fitf  tlM 
greater  part  to  moie  efficient  management  and  systematization  of  labor. 
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Tabular  liH  of  mills  crushing  orejrom  mtnes  on  tie 


SfUBM* 


LTOV  COUNTT.-Con. 

Trench 

W«ft<m'i<l) 

Weiton'i(l) 

Total 27 


OBMSBT  COUffTT. 


Bnmiwlck .. 

Canon 

lierrimacCl) 
Mexican  (1)  . 
fiantiogo  .... 


Storm 

Tlvian 

YaUow  Jacket. 


Owners. 


Joaeph  Trench 
Wm.  Weeton.. 
Wm.  Weaton.. 


Wnilami  So  Sharon 
W.  Sharon,  agent.. 
Rice  A,  Verrington. 

AlBop  &Co 

SandagoM.  Co.... 


Total 8 

WA8B0E  COUNTT. 


(1) 


Atehiaon  .. 

Bnokeye . . 

Kianhattan 

Mianeaota. 

Hq>a 

New  York  &  Washoe 

Ophir  Reduction 
Worke  (1.) 

Temelec 

*  Waihoe  Valley  Re- 
daction Worka. 

Total 9 


Beach  ft  Harrington. 

P.  Frotfaingham 

Yellow  Jacket  M.  Co 


Location. 


Sarer  City 
Johntown . 
do..., 


SaTageCo 

Lambert  Sc  Co 

New  York&  Nevada  Co. 

Savage  M.  Co 

Jameg  Hill  Sc  Co. 

New  York  &.  Washoe  Co. 
Ophir  M.  Co 


Baldwin  St  Bonner. 
J.  H.DaU 


.%» 


1  mile  below  Empire 

3  milea  west  of  Carson . . . 
1|  mUe  below  Empire . . . . 
Empire , 

4  miles  below  Empire, 
Carson  river. 

3  miles  west  of  Carson  . . . 
3^  miles  below  Empire . . . 
Empire 


on 


JO 

a 


18G1 
1888 
18G9 


1863 
186S 
188S 
18« 
1863 


Washoe.... 

do..,. 

do.... 

do.... 

Galena 

Washoe . . . . 
Franktown. 


Washoe.... 
Franktown. 


1860 

1864 


1862 
1863 
1863 


1863 
1862 

1865 
1863 


975.000 

35.000 

8,000 


1,424.000 
25  mills. 


|0O,OOO 
95,000 
100.000 
300,000 
100,000 

S5.00O 

75.00e 

150,000 


825^000 


975.000 
60,000 

100,000 
75,000 
34.000 

100,000 

150,000 

60,000 
140,000 


794,000 


S 

"a 
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WKBT  OF  THE  BOCKT    lfODHTAIKit» 
OMHtaA  ioA  during  lie  year  1866— Oontiiuied. 
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S60  SESOUBGES  OW  fiTATES  ASTD  TEBBITOSIES 

NOTES  OK  MILLS. 

STOREY  COUHTY. 

Bowers  (1)— Paid  this  for  5  months  only ;  has  been  idle  four  months ;  new  mnning^,  with 
own  water ;  (2)  5-foot  pans. 

Central  (1)— To  Yiiginia  and  OoM  Hill  Water  Companies;  also,  pays  | to  Ophir 

Company. 

(2)— Uepbnm  and  Peterson's,  working  500  tons  per  month  wet ;  four  furnaces  and  six 
barrels,  working  170  tons  dry. 

Crow  Point  {^) — Jnst  dismantled ;  engine  osed  to  drain  mine. 

Comet  (O—Been  idle  for  seven  months ;  jnst  started  again. 

DaugloM  (l)— 10-inch  cylinder,  30-inch  stroke,  26  plain  pans. 

Emfire  No.  1  (1>— Increasing  stamps  to  21 ;  capacity  to  be  40  tons  per  day;  to  employ 
16  men,  27  Wakelee  pans. 

Empire  No.  2  M  }--Conoentraton  and  two  stamps  for  breaking. 

EiRvtre  Seal«  (1)— 4-foot .paits. 

OM  Hili  ( I )— 6-foot  tubs. 

Hoosier  8la<s  (1>^With  steam  chambers. 

Land*$  (B)— Thronghont  the  table  designates  Biake's  breakers. 

Jtfar^Msa  ( 1  )^Also  one  prospecting  stamp ;  (2)  large. 

MorpniiU  ( 1  >— 30  5-foot  plain  pans. 

Pae\fle  (1)---Large. 

Petoluma  (I)— Stamps  being  increased  to  16 ;  capacity  to  26  tons  per  day ;  men  to  11 1 
wood  to  ftye  cords ;  adding  eignt  improved  Wheeler  pans,  four  settlers  and  one  agitator. 

Piute  (1)— 8-foot  settlers. 

Rhode  leland  (1)— 18-incfa  cylinder;  (2)  7-fbot  pans. 

Rigby*9  (1) — One  extra  pan  and  settler  for  tailings  and  one  baneL 

Roger s*s  ( 1 ) — ^Not  running  for  four  months. 

Smphire  (ly-Vfhetiier. 

Simeooe  (1) — ^Improved. 

Steveno^  (I)— Sf-inch  eflindm ;  (2)  Howland's rotary  battery ;  can  crush  seven  tODsana 
amalgamate  ^re  tons  per  day ;  (3)  ftmalL 

Succor  (1) — ^24  Wakelee  flat-bottomed  pans. 

Summit  (1) — Burnt  and  rebuilt  in  1663;  (2)  small  pan  and  settler. 

LYON  COUKTY. 

Btr<if«l2(l>-Mill,  $110,000;  ditch,  $40,000 ;  total, $150,000. 

Carpenter  (2>— Large-sized  Wheeler. 
.   Dayton  No,  1  H)— Four  of  these  for  prospecting ;  (2)  8-foot  settlers ;  (3)  Knox* 

Dayton  No.  2  (1) — Two  roasting  furnaces. 

Eaetem  Slope  ( 1  ;^Large. 

Eureka  (1)— Break  80  tons  per  day. 

O.  Ci  Reduction  fF(>riks(l)'--5-foot  pans. 

Imperial  Rock  PL  (l)->7-foot  tubs  and  settlers ;  (2)  breaker,  large  size. 

Phmnz  No.  I  (1) — Eight  tubs  and  Wheeler  pans. 

Pioneer  (J ) — 15  tubs  and  Wheeler  pans. 

Sacramento  (1) — 12  7-foot  iron  pans. 

Stoansea  H)-— 6-foot  tubs  and  one  prospecting  battery  and  pan. 

Trench  (1) — 16  flat  7-footpanB,  one  excelsior  and  two  Wheeler  and  Randall  pans. 

Weston' 9  (8team)~(l)— Worked  but  about  J  ,000  tons  of  Comstock  ore  this  year ;  hauling 
about  $3  per  ton. 

Westows  (Water) — ( 1 ) — Six  flat-bottomed  pans ;  has  run  but  little  this  year  for  want  of  water 

^  ORBfSBY  COUNTY. 

Merrimae  (1)— *Also,  one  prospecting  battery  and  pan ;  (2)  large. 
Mexican  (I)— Four  furnaces  and  10  oarrels. 
"^ivian  (l)--Hanscom's. 

(  WASHOE  COUNTY. 

I  .    Manhattan  0)— 10  pans. 

I       Ophir  ^  I ) — ^Working  but  36  stamps — Freiberg  process— nine  furnaces. 
ReduetMu  fforkt—^A  amalgamating  barrels. 
•    Teme/ec  (])— Large. 
'    *  fVashoe  Valley  (1)— Wheeler  12-feet  breast ;  full  capacity  about  300  horse-power. 

Reduction  Work»^-40  stamps  used  for  Freiberg  process,  and  20  for  wet ;  eight  furnaces  and 
20  barrels  for  dry  process ;  four  Wheeler  and  BMidall's  pans  for  wet ;  four  more  Vamey  pans 
^lo  be  intioduced ;  (2)  Blake's  improved  saw. 


WEST  OF  THB  BQCEX  UOUSVAOAi^'^  Stl'- 

Pbocbss  of  ItEDUcnoN. — TLe  ores  ttom  tbe  CcimBtock  lode  are  probably  iho 
oet  docile  Bilvcr  ores  foimd  in  Is'uvadu,  and  the  procese  used  for  tbcir  reilucliun 

erf  the  umplest  kind.  After  cniBhiug  by  the  etamps,  the  large  boulders  being 
rat  reduced  to  a  moderate  size  by  hand  labor  ut  by  Blake's  patent  cru^liers,  the 
aterial  aa  it  pnsses  from  the  battery  is  collected  and  eettled  in  tanks  to  avoid 
I  mDch  aa  posBible  the  risk  of  fine  particles  [lasaing  off  K'lth  the  superfloous 
ater.  In  spit<?  of  all  precautions  much  loss  is  suslaiaed  from  this  source,  cxpe- 
ence  showing  that  the  most  impalpable  of  the  slum  is  tho  richest  in  proportiuo. 
tut  of  40,432-  tons  of  ore  worked  at  the  Gould  tc  Carry  mill  4,431  tons  were 
)St  in  this  manner. 

From  the  tanks  the  crushed  ore  is  passed  to  the  iroti  grinding  pans,  a  descrip- 
ion  of  which  will  be  foind  in  preliminary  report,  pages  70  and  77.  The  chaiges 
'aiy  from  500  to  1,500  pounds,  according  to  the  character  and  copacity  of  the  pans 
iscd.  In  these  pans  tlio  ore  is  ground  from  four  to  six  hours,  being  id  that  time 
educed  to  an  almost  impalpable  powder.  Tho  mode  of  treatment  varies  con- 
iderably,  some  mill  men  ufiiiig  a  variety  of  chemicals,  such  as  snlpliate  of  iron, 
Doriatic  and  salpburio  acids,  &,c.,  while  others  dispense  with  them  almost  entirely. 
riieir  object  is  to  asd&t  the  reduction  of  the  silver  in  combination,  bnt  much 
mcertainty  exists  as  to  their  beneficial  operation.  Each  charge  is  invariably 
oiled  with  a  considerable  amount  of  salt,  varying  with  the  richne^is  of  the  ore. 
I'owaids  the  end  of  the  process  the  quicksilver  is  usually  added,  the  mullers  of 
he  pans  being  at  the  same  time  BiJghtly  raised  to  prevent  tho  grinding  or  "domv 
eg"  of  the  mercnry.  After  a  sufficient  time  has  elapsed  to  allow  a  thorough 
unalgamation,  the  pulp  is  thinned  by  the  addition  of  water,  and  revolved  in  suih 
I  way  as  to  allow  the  atualgam  to  settle  to  the  bottom.  For  economy  of  time,  this 
BOBiiaUy  accomplished  iu  large  vats  callcl  "soLtlers,"  especially  adapted  for  that 
inrpose.  Therefasematteria  thendraxviioff  and  treated  by  variousmethodsofcon- 
»ntratioc,  to  be  spoken  of  aficrwanls.  Thisprocess  is  used  only  for  second  and 
hiid  class  ore,  it  being  found  better  to  employ  the  Freiburg  process  for  fiist-class 
ires.  The  Central  mill  in  Virginia,  and  the  Waahoe  rednction  works  and  Ophir 
itill  in  Washoe  valley  are  the  only  ones  adapted  to  this  method,  the  amomit 
tf  ore  requiring  this  treatment  being  bat  a  smidi  percentage  of  the  entire  product 
'f  the  lode. 

8ome  mill  men  amalgamate  in  the  batteiy  while  the  ore  is  being  cmshcd,  but 
be  practice  ia  not  by  any  means  universal.  In  fact,  the  treatment  of  ores  ia  in 
'great  measure  empirical,  but  little  attention  being  given  in  Nevada  to  analyti- 
^chemistrj-,  and  the  adaptation  of  the  working  processes  to  the  results  4?vel- 
>ped.  In  this  connection  the  following  assays  or  rather  analyses  of  Gom^ook 
)res  may  be  found  of  interest :  j 

Ophir  mJDe — a  firat^laas  ore  and  metal  produced  therefrom  bj  the  Fidlnug  proceM,  bj 
itiiga  Attwood.  ' 

hamn 63,389       .00 

Mlvar 2.786    41.51 

Mi 059      1.58 

Uad 4.151    39.01 


___ __ 14.456  .66 

JBlphOT 7.919  .00 

3oppM _ 1.596  17.04 

na 6.463  .17 

90.696  99.87 
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'^  Ore  from  CalitXHrma  mme,  TiiginkL  *  No.  1  mtde  in  London;  ho.  2  at  Swanaea. 

No.1.      Mdl 

fiUUea 67.5  65.783 

Solphur 8.75  11.35 

Copper 1.30  1.31 

Iron 2.25  2.28 

saver L75  1.76 

Gold :..          .059  .57 

Zinc 12.85  11.307 

Lead 5.75  6.145 

Lofls 25 

100.00  100.00 


Tellow  Jaeket  ores,  teeond-class ;  by  W.  F.  l^ckard,  F.  C.  S. 

White.  Brown.  Mixed. 

Gold « 005=430  03  .001=17  52  .002=410  04 

SUver 150b=62  83  .050=2199  .157=65  98 

Iron *..        .575  2.800  1.230 

Lead Traces.  Traces.  Tmoes. 

Copper Traces.  Traces.  Traces. 

Salvor 603  .160  .457 

Lime * Traces.  .000  Traces. 

Silica 9a310  96.560  97.850 

Loss 267  .429  .304 

100.000(92  86    100.000  129  51    100.000    97602 

The  difference  in  the  composition  of  these  ores  is  worthy  of  notioe.  The 
Ophir  and  California  mines  are  situated  in  the  northern  part  of  the  explored 
portion  of  the  lode,  where  a  much  larger  percentage  of  base  metal  is  encoim- 
tered  than  elsewhere.  These  ores  are  evidently  unsuited  to  the  simple  proceea 
just  described.  The  analysis  of  Yellow  Jacket  ores  presents  a  fair  sample  of  tbe 
general  composition  of  second  and  third-class  rock  from  the  Comstock  mines.  It 
will  be  seen  at  a  glance  that  the  amount  of  base  metal  present  is  extremely  small^ 
the  ore  consisting  almost  entirely  of  sulphuret  of  silver  and  iron  and  native 
metals. 

Cost  of  Reduction. — Tbe  following  details  taken  from  the  published  reports 
of  mining  companies  show  a  material  diminution  from  the  cost  in  former  years, 
due  in  great  measure  to  improvements  in  machinery,  systematization  of  labor, 
and  increased  knowledge  of  the  method  of  reduction : 

Savage  mine,  average  for  12  months  ending  July  1,  1867 $14  04 

Savage  mine,  for  the  previous  year 16  74 

Hale  &.  Norcross  mine,  average  for  12  months  ending  March,  1867 14  26 

Gk>uld  &  Cuny  mine,  average  for  12  months  ending  November,  1866 13  30 

The  following  table,  from  the  report  of  the  Grould  &  Curry  Company,  will 
show  the  relative  proportion  of  the  various  items.  It  will  be  noticed  that  the 
total  cost  per  ton  is  less  than  the  average  given  above.  *  This  arises  from  the  fsyd 
that  the  company  had  ores  worked  at  custom  mills,  the  cost  of  which  was  greater 
than  at  thehr  own  mill  as  given  below: 


WEST  OF  XHS  BOCKT  UOmCSJUBB.      -  8$S 

Coil  ptr  Ion  in  dttail  ofort  reduced  at  the  Gould  ^  Curri/  mill. 
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Great  as  bas  been  tbo  decrease  in  the  price  of  inlnmiig'  ores  since  the  com- 
rDeDcement  of  operations  in  Virginia,  the  c«Dstniction  of  n  railroad  into  Virginia 
from  any  point  on  the  Tmckeo  river  (where  fuel  is  abundant]  wonld  reEnlt  in  a 
eiill  fnither  reduction.  In  this  counectiun  attention  is  colled  to  tlie  follow- 
ing fignres  from  the  last  report  of  the  State  snrveyor  gencml:- 


Th«  table  cootaina  ft  list  of  33  mills,  all  »Umd,  estfmAted  to  Iiave  cost  12,000,000,  wltli  an 
MMUed  raloe  for  32  of  t953,7C6,  aaj,  for  the  33,  #970,000,  eontahiing  607  itampe,  witli  • 
Cfnahing  ca{Mcil7  ef  846  tona  per  daj,  nearlj  1.4  tou  per  ttaiiip,  MiunminK  160)  cord*  ot 
Wood  per  day,  average  coat  abonl  f  14  per  coid ;  total,  t8,6S7,  or  neaily  |3  per  ton,  and  aboat 
%A  ISperataoip. 

TweatT-fiiaT  nilli  pa;  tbe  Tlr^la  A.  Gold  HUl  Water  Conpany  |5,SS0  per  month  tat 
water;  add  water  tax,  $130  per  month;  total,  |Si,410,  coat  of  water  per  monlh  for  34  mills, 
which  eontun  399  itampB,  with  a  crashing  capacit;  of  562  ton«,  or  14,612  tons  per  month 
of26dayi.    Cost  per  ton  of  ore  worked  for  irater,  37  centa,  o' 52  cents  per  stamp. 

Abnegate  dlatsnce  of  33  mills  from  tbe  mines  about  4S^  miles ;  arersge  distance  about 
1^  mile.,  (tur  cuatom  milla  the  distance  is  estimated,  with  one  or  two  exceptions,  from  the 
divide  betwren  Virginia  and  Gold  UiU;)  and  the  average  cost  of  banlingis  about  flipei 
Ion,  ranging  from  TO  cents  to  ti. 

846  tons  per  daj  for  26  days  ironld  equal— 

,  21,996  tons,  at  (3  for  wood 165,968  00 

•21,966  tona,  at  37  cents  for  water 6,127  42 

21,966  tons,  at  81 J  for  hauling ;...      87,457  50 

Total  per  month  for  wood,  water  and  hauling 101,572  93 

or  $4  62  per  Ion. 

LTOK  COUHTT. 

Total  mills,  27.  Steam,  16 ;  water,  8 ;  steam  and  water,  3L  Estimated  coat  of  15  steam, 
T  nHt«r,  3  steam  and  water  mills— (1,464,000. 

The  '27  mills  contnin  424  slainps,  from  which  dednct  4  used  for  prOepecling,  and  we  bare 
420  stamps,  with  a  cnuhing  cnpacitv  of  641}  tons  per  daj;  from  wbich  dednct  1  mill  with 
10  stam|w.  capacity  7  tone,  wbich  baa  run  but  little  during  tbe  year;  also  ]  mill  with  16 
Ptamps,  capacity  25  tonii,  which  has  crushed  but  abont  1,000  tons  dniing  the  year  of  Comstock 
nri; ;  and  we  h^ive  25  mills  with  395  stamps,  with  a  capacity  of  6191  tons  per  day,  or  1.57 
loas  per  stamp:  nsini;  IIX)  cordsof  wood  per  day,  costing  about  $10  percord.  Tot^,  (1,000: 
equal  to  |1  61  per  ton,  or  |2  53  per  stamp. 

Tbe  BggrEjraie  dintance  of  25  mills  from  the  minea  is  abont  135  miles ;  average  distance 
5.4  milea,  and  nveiagi!  cost  for  haaUtig  about  $2  75,  ranging  from  |l  50  to  $4  25. 

•JTi  mills  employ  315  men,  or  ouu  man  for  1.^  tons. 

€19^  tons  ptr  day  for  26  days  equal  16,107  lonsj  add  for  Westou'st  steam  mill  93  tons  per 
moDlbly  QvcrugCi  total  per  month,  16,200  tons. 

lfi,200tcDs,  at  $2  75  per  loo  rorhauliog 144,650  00 

10,200  tons,  at  it  61  per  ton  for  wood 26,062  00 

Total  per  montb  for  wood  and  banling 70,63!  00 

0T$4  36  per  ton. 
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OBXSBT  COmiTT 

Six  waMT,  and  two  steam  toad  watar  mills.  Estfmated  cost,  |8SS,e00;  with  170  staaipf, 
crasliing  capacity,  280  tons  per  daj,  or  1.65  tons  per  stamp ;  aggregate  distance  from  mineiy 
80 miles ;  average  distance,  10 miles;  average  cost  for  banling,  say  $4  per  Um;  llf  eoid 
<tf  wood  at,  say,  $8  per  cord,  |94,  or  33|  cents  per  Urn,  or  65  cents  per  stamp, 

880  tons  per  day  for  96  days  eqnal^- 

6,780tons,  at$4forhanling « <27,I20 

6,780  tons,  at  33|  cents  for  wood 2,260 

Total  per  month  for  wood  and  Itaoling ^ 29,380 

or  |4  33  per  ton. 

WASHOE  OOUNTT. 

Fivis  steam,  and  four  steam  and  water  mills ;  estimated  cost,  9794,000 ;  containing  261 
stafDps ;  emshing  capacity,  306  tons  per  day,  or  1.18  tons  per  stamp,  oonsnming  aboot  82 
ooras  of  wood  at,  say,  $5  per  cord;  total,  $41(^  or  fl^  per  ton,  or  $1  57  per  stamp. 

Avenge  distance  of  mills  finom  mines,  say  14  miles,  and  average  cost  of  hanUifg  |4  60 
per  ton. 

308  tons  per  day  for  26  days  ej^nal— 

8^008  tons,  at  |4  60  per  ton  for  hanling $36,096  00 

8^006  tons,  at  $H  per  ton  for  wood 10,677  33 

Total  per  mondi  for  wood  and  hanling 46,713  33 

or|5  83perton. 

From  these  tables  it  appears  when  wood  is  worth  in  Virginia  $14  per  cordy  the 
cost  of  this  item  per  ton  of  ore  reduced  is  about  $3.  Any  railroad  ooold  put 
wood  down  at  the  same  mills  for  S9  per  cord,  with  great  advantage  to  the  com- 
pany. This  would  be  a  saving  of  $5  per  cord,  or  about  $1  07  per  ton.  Moving 
this  alteration  in  the  details  of  Storey  county  mills,  the  cost  of  reduction  per  ton 
for  the  items  of  wood,  wiU^r  and  hauling,  the  totai  would  be  $3  55  per  ton,  or 
81  cents  less  than  the  most  favorable  average  results  at  mills  working  Comstock 
ores,  or  $2  02  less  than  the  most  unfavorable.  Competent  judges  estimate  that 
by  taking  these  ores  to  the  Truckee  river  the  total  cost  of  reduction  per  ton 
would  not  exceed  about  $9  or  $10. 

P££CEiirTAaB  OF  YiSLD  AKD  Loss. — ^Experience  has  8ho¥m  that  for  the  ordi- 
nary ores  of  the  Comstock,  65  per  cent,  of  the  assay  value  of  the  ore  is  about  the 
proportion  which  can  be  extracted  by  the  process  in  use,  and  custom  mills  are 
required  to  return  at  least  that  proportion.  Careful  assays  are  made  daily  of  the 
ore  as  it  is  raised  from  the  mine,  it  being  customary  to  take  a  handful  of  ore  from 
each  car  load  as  it  is  brought  to  the  sui^e,  and  place  it  in  a  box  placed  near  the 
shaft  for  the  purpose.  Several  times  during  the  day  the  contents  of  this  sample 
box  are  thoroughly  mixed  and  seveml  assays  made  of  them ;  the  average  of 
which  will  show  very  nearly  the  quality  of  ore  being  raised  at  any  particular 
time.  In  some  cases  the  value  of  the  ore  is  ascertained  by  sampling  the  con- 
tents of  each  wagon  load  as  it  leaves  the  mine,  in  the  manner  just  described. 
During  the  process  of  reduction,  assays  are  taken  of  the  pulp  as  it  leaves  the 
battenes,  which  of  course  from  the  intimate  admixture  of  the  ore  will  be  more 
reliable,  but  if  amalgamation  for  free  metal  in  the  batteries  is  adopted,  as  at  some 
mills,  the  millman  can  gain  but  little  idea  of  what  he  is  doing,  as  the  quantity 
of  metal  saved  in  the  batteries  is  an  unknown  item,  to  be  ascert^ned  only  when 
a  thorough  clean  up  is  made.  To  avoid  unnecessary  detention  from  this  source, 
which  requires  a  stoppage  of  all  machinery,  this  is  not  done  much  oftener  than 
about  every  two  weeks.  The  following  tables  are  valuable  in  this  connection. 
The  statistics  frt)m  the  Hale  and  Norcross  mine  may  be  taken  as  a  fdr  illustra- 
tion of  the  average  results  of  milling  operations  in  this  section.  It  will  be  noticed 
that  the  percentage  of  gold  lost  is  small  compared  with  the  silver,  showing  the 
former  metal  to  be  present  chiefly  in  an  uncombined  form.  The  table  suggests 
some  important  questions.    It  shows  that  we  are  losing  annually  about  35  per 
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enL  of  the  Tshie  of  the  tae  mineJ  from  the  Cotnetork.  Tlio  ti^M  of  huIHoa 
art  ytar  wm  is  roaiid  nnrabers  say,  $15,000,000,  wbieb  would  ehov  tht  loss  to 
IMS boen about «8,000,000.  Tiieenonuonsejneutof  UiUIo££UweU  umlen^Hid, 
mt  so  tat  BO  feasible  meuis  of  lessening  it  Kitbout  diminisliiug  the  net  proBta 
m  the  ivsolt  h&Te  been  raggr^ied,  or  at  least  shown  to  be  practii'abk.  Exoq»- 
ional  kMa  of  ore  will  wrk  nearer  10  the  assav  value,  bat  only  in  ture  Instanoes. 
How  bbimS  k  peitentage  of  the  niet,al  which  escapee  ihe  mill  is  Faved  bv  futore 
ifeaiiam  will  mfq>ear  iHid«  th>-  next  heading.  The  great  diffienlly  to  ooalend 
irilti  liee  in  the  cost  of  labtw  fcTn)  fnel.  Tlie  average  jiclJ  of  all  otes  trotked  at 
^  IHCsent  time  does  not  pniK^iMv  exceeil  335  per  ton.  etjuivaleut  t»  a  loss  uf 
118  90  per  ton,  soppoeing  ft;.",  t-i' vej^rc-rfiit  Go  jk'V  ifiii.  uf  )!].■  ii^siy  value  ,tf 
llie  orea.  If  by  nsing  the  Freiburg  prooees  we  mved  80  per  cent.,  tlie  avcng* 
field  pv  ton  wonld  be  943  12,  orsn  advsDoe  of  t8  18,  wbiofa  would  not  eover 
ibe  additioDxl  cost  of  labor  and  fiieL  The  piioe  chaiged  for  traatm^it  by  the 
Prabniv  process  in  this  district  is  $45  per  ton,  widi  a  gnarantee  of  only  SO  per 
cmt.  Its  non-iq>pUcahility  to  low  gmcle  ores  is  at  once  appenoit,  the  cost  of 
redaction  being  greater  than  the  average  yield  of  die  ores.  To  make  it  avail- 
Rhk,  it  is  evident  that  the  additional  15  per  cent  of  the  assay  valae  aaTfld  mwt 
ooTBF  the  intreased  cost  of  reduction,  which  is,  say,  $31,  bo  that  it  will  prove  val-. 
nbto  only  when  the  ores  are  worth  $200  per  ton  and  npwards.  lu  piactioe  a 
tower  grade  than  that  may  be  adopted,  it  being  fotind  by  experience  that  the 
peroentage  of  loes  in  working  ores  b^  the  net  {oocees  ineteases  with  the  greatw 
ralue  of  the  mineraL  Under  these  orconiBtaaces  we  mostlook  lathor  to  impiovs- 
ments  on  the  present  modes  of  treotiiig  the  "  tailings"  from  the  mill  by  ooooaik- 
tatkm  <«  otherwise. 


aliont,  alto  the  yidd  and  hi*  per  fan,  the  pereeniage  of  yield  and  ion,  and 
the  entire  retultt. 
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GoiTLD  AiTD  Curry  Mine. — Table  showing  the  average  value  of  the  oi 
reduced  during  the  year  ending  November  30,  1866,  the  yield  at  the  mill  ar 
the  loss  per  ton.     (G.  &  G.  annual  report  for  1866 :) 

Average  assay  per  ton $43  ! 

Average  yield  pertOD,  75  per  cent 33* 

Average  loss  per  ton,  25  per  cent 10  \ 

Total  value  of  ore  as  per  assay $1,582,247  • 

Bullion  produced : 

Gold $363,803  92 

Silver 825,277  85 

1,189,081 

Total  loss,  about  25  per  cent 393,165  • 


Note.— This  table  does  not  skow  the  entire  yield  of  the  mine  for  the  year,  large  qnantiti 
of  ore  being  reduced  at  '*  custom  mills."  The  statement  refers  onlj  to  ores  reduced  at  t 
large  mill  owned  by  the  Gould  and  Curry  Mining  company. 

Concentration. — Goncen^tion  is  employed  only  in  the  treatment  of  ti 
''tailings,"  or  sands  from  which  all  the  metal  has  been  extracted  which  could  1 
saved  in  the  mill.  The  tailings  are  nsoally  tnmed  into  the  nearest  waterconre 
(many  mills  being  so  situated  as  to  have  no  facilities  for  the  construction  of  rose 
voirs,)  and  the  right  to  use  them  rented  to  other  parties.  Many  plans  have  bet 
saggested  for  their  concentration,  but  the  one  in  general  use  is  extremely  simpl 
It  consists  merely  in  passing  the  sands  through  shallow  sluice  boxes,  the  bottoc 
of  which  are  covered  with  mick  blankets.  The  fall  of  these  sluices  is  considc 
able  to  prevent  packing  of  the  sands,  but  the  stream  of  water  ir  regulated  so  : 
to  cover  the  blankets  with  a  thin  sheet  only.  In  this  way  the  heavf  metalliferoi 
particles  are  retained  in  passing  over  the  rough  surface  of  the  blankets,  the  light 
sands  passing  off  in  the  water.  After  a  sluice  box  has  been  running  sever 
hours,  the  water  is  turned  off,  the  blankets  washed  in  a  tank  of  water,  ar 
returned  to  their  places.  This  constitutes  the  entire  treatment.  When  tl 
tank  is  nearly  full  of  tailings,  it  is  emptied  and  the  resulting  mass  considerabi 
increased  in  value  by  the  elimination  of  waste  sands,  is  ground  and  amalgamate 
in  the  manner  already  described.  Latterly  this  has  become  quite  an  extensi\ 
branch  of  our  mining  business,  and  is  said  to  yield  a  good  return  on  the  capita 
employed. 

The  following  items  are  taken  from  the  report  of  the  surveyor  general  for  1866 

Deimils  of  blanket  washings  in  Six'iniU  caflou  for  1866  and  1867. 

Number  of  mills  discharging  tailings  into  the  canon,  12. 

Probable  number  of  tons  worked  during  the  year  1866,  100,000. 

Estimated  value  of  tailings  saved  and  worked  in  1866,  $72,000. 

Saving  per  ton  of  ore  worked,  72  cents. 

Lengtn  of  sluices,  22,000  feet. 

Cost  of  sluices,  $20,000. 

Estimated  value  of  tailings  saved  and  worked  in  1867,  $164,000. 

Saving  per  ton  of  ore  worked  in  1867,  |1  64. 

Average  value  of  tailing  saved  per  ton,  |20. 

These  items  show  only  a  portion  of  the  operations.  The  total  value  of  a 
tailings  saved  in  this  manner  was  probably  about  8200,000  for  1866,  which  wi 
be  doubled  for  1867.  These  figures  can  only  be  considered  approximations,  b 
they  serve  to  show  how  small  a  percentage  of  the  gross  loss  is  saved  by  the 
meanS;  and  how  large  a  field  is  yet  open  for  improvement. 
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ited  States  cnrrency  this  repreBenta  a  value  of  118,072,934,  on  WLioh 
ixes  were  paid  as  followa'; 

aajj  to  July,  inctiuive,  -/V  of  one  per  cant,  on  |9, 402,063 9G6, 419  27 

-ast  to  December,  ioclDfire,  i  of  one  pei  ccdL  on  $6,670,072....  43, 3M  30 

tax 99,786  73 
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PndMctim  i^hvOim  w  Storq/  cotmfy/or  the  first  seven  motUks  </ 1867. 

JannaiT $1,330,83*80 

PabniMT 1,233,81161 

Harcb • KB,  780  78 

^rll l,S87,4irm 

l£» 1,781,784  95 

JuM 1,584, 7M» 

TUftl 8,601,377  « 

Jnlj 1,£I3,6S»7S 

I  Totol 10, 114,937  iB 

NoTX.— The  montb  of  March  wm  cliuact«nEed  by  the  most  severe  Bnor-etona 
which  haa  yet  been  experienced  in  Virginin.  The  roads  were  nearly  imiMHSBbte 
for  two  weeks — to  ERich  an  extent,  indeed,  that  firewood  roee  from  S16  to  945  per 
cord,  and  was  scarcely  obtainable  even  at  that  price.  The  millB  atnoted  at  some 
distance  from  the  mines  were  entirely  cnt  oS  fi'om  new  supplies  of  om,  and  redooed 
only  saoh  reserve  as  had  been  aocumulnted ;  hence  the  marked  diminndoii  in  the 
monthly  production  of  bollion. 

Taiieqfa*teMmenUlmud<m(hm*tadiminetdMri»gthtJirtttixiiwntJk*^18ff7. 
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le  apffrogate  yield  of  the  CoiuBtock  lode  since  its  opening  hae  been  so  fnllv- 
en  of  in  tbe  preliminary  n-port,  that  I  shall  hero  confine  myeelf  chiefly  to  a 
lansun  of  the  opc-miions  of  186C  n-ith  the  first  eix  months  of  the  present 

though  the  first  table  does  not  ehow  the  entire  yield  of  the  mines  for  1866, 
b  reoolieil,  as  shono  elsewhere,  the  sum  of  $14,167,071,  it  will.answer  ne  a 
for  an  inipiiry  into  the  actual  profits  of  mining  enterprieee  in  thig  ilietriet 
ic  year,  inasmuch  as  mines  owned  by  private  companies,  the  retnrng  of  which 
lot  mailepublic,  are  generally  woiked  only  while  Uiey  pi-ove  profitablo,  or  U 
ate  yield  sufficient  bullion  to  cover  the  actnal  expenses  of  their  devekipmenl. 
'  etrikiag  out  of  the  asseEMuent  table  the  items  relative  to  the  I«dy  Brian 
Daney  miuefi,  which  are  not  on  the  (Jomstock  'lode,  wo  have  the  following 

end*  paid  dnringlti66 11,794,400  00 

Bnieiit«paidduruigiH66 1,232,360  00 

lot  profit  for  the  jear  lefiC 562,020  00 

jnal  to  about  five  per  cent,  of  the  gross  yield  of  the  mines  nnder  condderation. 
table  shown,  Iwwever,  that  out  of  the  1 1  mines  producing  bullion,  only  seven 
zed  sufficient  over  working  expenses  to  warrant  them  in  distributing  the 
.us  to  the  stockholders  in  the  form  of  dividends.  These  dividends  show  the 
profits  of  the  seven  mines  for  the  year  1866  to  be  the  following  percentage 
le  groBS  yield.  Gonld  and  Curry  15.5,  Savage  20,  Hale  and  Norcross  29, 
erial  19,  Empire  6.5,  Yellow  Jacket  9,  and  Crown  Point  17. 
he  first  six  months  of  1867  show  a  very  marked  improvement  on  1866 ;  for 
!  is  not  only  an  actual  decrease  in  the  amonnt  of  asseBamenta  levied,  but  an 
tase  in  the  number  of  dividend-paying  mines,  a  very  great  advance  on  the 
action  of  bullion,  and  a  really  gratifjnng  improvement  in  the  percentage  of 
t  on  the  gross  operations. 

cam  the  tables  it  will  be  seen  that  during  this  period  dividends  were  dis- 
it«d  to  the  amonnt  of  £1,968,200,  from  which  deduct  the  assessments  of 
),280,  and  there  ivmains  81.587,920  as  the  net  profit  on  $7,064,653,  or  abont 
«r  cent.,  against  five  per  cent,  for  the  year  1866.  This  resalt  is  duo  to  many 
es,  among  which  may  be  mentioned  freedom  from  litigation,  final  settlement 
tuflicting  interests,  reduced  cost  of  milling,  and  ranall  expenditures  for  neces- 
outside  improvemetits.  In  1866  the  latter  item  was  nnusnally  heavy.  To 
cansea  as  these  mav  we  look  for  the  improved  finandal  condition  of  mining 
-ests  on  the  Comstock  lode. 

he  actual  profits  on  the  capital  invested  in  onr  mines  is  a  difficult  question 
pproach,  surrounded  as  it  is  by  so  many  uncertain  and  fluctuating  conditions, 
24 
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and  bas  probably  been  spoken  of  in  tbe  pieliminaiy  lepidrt^  as  flxlly  as  the 
information  at  command  will  allow. 

The  San  Francisco  Bulletin  gives  the  following  figures  showing  the  aggregate 
gain  in  the  market  value  of  15  of  our  leading  mines  during  the  past  year : 


Companj. 


Alpha 

Belcher 

BnlUon 

OboUar-PoUMi... 

Confldenee 

Crown  Point — 

Empire  BiUl 

Oonld&Corry.. 
Hale  &  NorcroM 

Imperial 

Opblr 

Orerman 

SaTage  

Sierra  Nevada. . 
Yellow  Jacket... 

Total 


July  1,  18G6. 


|S49,0OO 
17^640 
143,500 
540^400 

99,840 
870,000 
lflS,000 
840,000 
000,000 
412,000 
908,000 

78.800 

790,000 

6,000 

834,000 


5,739,780 


Jannaiy  1, 1867. 


$150,000 

137,380 

73,500 

589^200 

96,060 

750,000 

240,000 

804,000 

1,000,000 

528,000 

196,800 

64.000 

1,673,000 

9.000 

1.488,000 


7.794.860 


Jaly  1,1801. 


457.600 

88.  SM 

1,900^  MO 

99;  840 

1.086.000 

2M»4aO 

646^000 

1,MO^OOO 

1,040;  000 

599,000 

13^000 

3^640,000 

25^500 

1,990;  000 


i3,eB3;itt 


Using  the  valuation  for  July  1,  1867,  the  dividends  paid  during  the  fiist  ax 
months  of  1867  (deducting  assessments)  would  show  a  profit  on  the  gross  opeat* 
tions  at  the  rate  of  rather  more  than  23  per  cent,  per  annum  for  this  period.  The 
majority  of  our  mining  stocks  are  held,  nowever,  for  purely  speculative  puipoees, 
and  fluctuate  in  value  so  greatly  and  incessantly  that  such  a  calculatioii  is  of 
little  value,  most  stockholders  depending  for  their  profits  on  sudden  rises  in  tbe 
value  of  their  property,  causecl  by  favorable  developments  or  skilful ''  mampab' 
tion,"  rather  than  on  the  dividends  paid  out  of  the  product  of  the  mines.  These 
have  been  looked  upon  too  much  in  the  light  of  means  by  which  to  ''bull "stocks, 
and  too  little  thought  has  been  bestowed  by  stockholders  on  the  means  by  wliicii 
they  have  been  obtained. 

Instances  are  not  wanting  where  they  have  been  paid  out  of  borrowed  capital, 
and  in  many  cases  they  have  been  made  only  by  working  the  mine  in  a  nunoos 
manner.  Many  thousand  tons  of  rock  have  been  worked  during  the  past  year, 
which  ought  never  to  have  been  taken  from  the  mines  until  such  time  as  it  coald 
be  worked  moro  cheaply  than  at  present.  Had  the  stockholders  of  the  mining 
companies  looked  to  the  actual  profits  of  mining  enterprises  for  their  remuneration, 
they  would  have  extended  to  railroad  matters  a  helping  hand,  and  could  have 
been  realizing  to-day  on  low-grade  ores  a  profit  of  $10  or  $12  per  ton,  instead 
of  $4  or  $5.  The  fear  of  temporarily  reducing  the  value  of  their  mining  stocks 
by  granting  such  assistance  has  always  stood  in  the  way.  The  absolute  neces- 
sity, however,  of  better  modes  of  transportation  has  at  length  been  realized,  and 
before  the  expiration  of  another  year  we  shall  have  the  means  of  greatly  reducing 
the  cost  of  mining  and  milling  operations  at  our  command,  and  so  increasing  tbe 
amount  of  our  legitimate  profits. 

The  Costs  and  Losses  m  Silveb  Mining. — ^There  are  few  facts  connected 
with  the  development  of  the  mineral  resources  of  the  country  that  deserve  more 
immediate  attention  than  the  costs  and  losses  which  attend  gold  and  silver 
mining. 

The  following  tables,  compiled  with  the  greatest  care,  exhibit  details  connected 
with  the  subject  of  silver  mining  in  a  form  more  convenient  for  reference  than 
an  elaborately  written  treatise.  The  accounts  of  the  mine  named  have  been 
selected  for  compiling  these  tables  because  they  were  more  convenient  and  correct 
than  any  others  at  our  command,  and  because  this  mine  afibrds  a  fair  sample  of  a 
well-managed  enterprise  in  Nevada. 
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PctaiUd  ulatcment  of  tlu  coit  of  product  ion,  ifc. — Continued. 

MTNING. 


TtiOt 

FECTisa 

*MD  DBAD  VV 

UK. 

llalcrinli  CDDfsnieiL 

I^, 

-,-.0.. 

r«.™. 

T«„. 

«(... 

«=™ 

Oaip™..r^ 

HofiMA. 

i  1 

1 

1 

1            J 

1 

1 

1 

\ 

1 

ix 

BM 

10,  TT^  1388  <; 

*«;aM|''sj9  7 

37.900  1, 3ISM 

t.!Kn  »35l  40 

a,  <as    tM  ii 

1-. 

'li 

i,a« 

HIM  00 
ilfioeo 

sec 

IS    

'^!  -SS 

*•»" 

%-m    vn 

136. 3H 

10.3203,055  60 

WoHdonB. 

HUBlmU  eonimowL 

u>„. 

,«.^. 

WfbW. 

«i™ 

c.n>«t«.. 

^. 

.»,.. 

1 

J 

. 

.< 

1 

1 

1 

1 

1 

bcrtag 

laooo 
a.  001 

$330  01 

1.170' tint  00 

't 

two  01 

» 

JiMOO 

ISS 

;^  ..ss 

3,  aw  00 

"ai 

'""» 

' 

tl.474  00 
3K1S« 


rftoirxentia— OoBtiDnd. 


400  ttrt  l«TBl . 

TOO  f»I  lOTBl- 


Mincn,  3,&M  iiy. flS.eiS  00 

CKfDcnwn.  Sfll  dBTi..- 1,405  00 

Cinnno.  961  dnfi 1-  3.  SSI  00 

Black  until*,  S§Sda;a 1.710  00 

Tmhsr,  l»395f«l ,-.  4.7BS  33 

l-«fglne,  10,3aop!oeei a0S5S0 

AildiUnwIiiuliriiill B,XI7  71 

iiiUK^&e *j::oo 
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Detailed  ttatemetU  of  the  east  of  prodneliom,  Ifc. — Continned. 

aUHJUBY. 


36  pouidi  nlpbor  -.  -  -  -  ^ 
SO  ponsdi  ipiia  ysrn  — 
133  pooBdi  WUW  1<^. . , 

Se  Tarda  dock 

IS  bnomi 

Bopa  >iid  IMclK 


T<rt«l 3,70r  m 

UAH:  .—  .  -1 

300  (alliHU  eo*l  <ril $3GS  T9 

]J doua ehlmiHf* --..-.  G3  09 


C*r^  tuft,  ti*.: 

94Tp«an 


USbolw 

SeiTMKn<ri 

3.303  poandi  Iran  for  CI 


•IpTopertj: 


?at 


7.500  fxlUmbar... 


Latamn.'  5851  d»ri-'." 


Total 

Tola]  holiUnr  dcpannHot , . 
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Dttailed  statement  of  the  cost  of  productions  ifc. — Continued. 


PROSPKCTINO— CoDtinaed. 


Contract*: 

861  feet  nmniDg 


$5,514  00 


Total  prospectiiig  and  dead  work.  $39, 769  23 


EZTBACTINa  ORES. 

Materials  consmned : 

511,813  feet  Umber $14,330  76 

536  boxes  candles 2,969  87 

62ikegMnaU8 908  92 

81  gaUona  lubricating  oil 179  60 

1,121  bniiheli  charcoal 398  25 

5,820  pounds  iron  tacks 727  50 

4,000  pounds  turntable 529  00 

3,113i  pounds  cars 367  15 

40  gross  screws 90  00 

10  seU  car  wheels 300  00 

2  sets  incline  wheels 130  00 

7brooni0 7  00 

Total 20,938  05 

Tools,  Ac.: 

115shoyels $175  30 

lOsledges 9113 

16axes 33  50 

19Baws 75  75 

16hoe8 16  21 

7whe^barrows 6£  50 

454  tool  handles 276  50 

470  pounds  steel  for  picks 120  00 

Total 850  89 

Labor: 

.      Hhiers,  14.938i  davs $59,852  00 

Head  miners,  614  days 3,625  50 

Carmen,  1,963  days 7,852  00 

Carpenters,  838  days 4,463  50 

Blacksmiths.  326  days 1,357  00 

Foreman.  365  days 2,229  00 

Total 79,379  00 

Summary  extracting  ore : 

Materials $20,938  05 

Tools 850  89 

Labor 79,379  00 

Total 101,167  94 

Mining  recapitulation : 

ExtracUngore $101,167  94 

Prospecting 29,567  23 

Contracts 5,514  00 

Deadwork 4,688  00 

Total 140,937  17 

IMPROVEMENTS. 

FAIR  SHAFT. 

Real  estate : 

16  lots  ani^exi>enBe8 $1,970  50 

Istnble 70  00 

1  tractand  expenses 2,258  50 

Closing  F  street. 100  00 

Moving  dwelling 85  00 

Total 4,484  00 

Materials   consumed: 

127,015feet  timber $3,806  46 

15ikegsnaU8 208  50 

11  gross  screws 31  55 

Icordwood 14  00 

1  box  candles 550 

112  buvhelii  charcoal 40  33 

2,'*ll  pounds  iron 327  90 

201i  pounds  nuts,  &o. 47  60 

3  kegH  powder...! 21  00 

300feetAue 8  50 


FAIR  SHAFT— ContioUlid. 

Materials  c<Misumed: 

1  gallon  boiled  oU $8  50 

1  quire  emery  paper 150 

l,750brick8,  &c 42  00 

43i  pounds  packing 48  06 

30  pounds  whito  lead 7  00 

Chalkandline 3  00 

Stationery 23  00 

Total 4,638  39 

Materials  on  hand : 

8windows $44  00 

102  bolts 39  66 

12  coach  screws 3  64 

30  tool  handles 15  50 

20  feet  belting 19  20 

3  brooms 3  00 

7pairshhigeB 13  15 

8  locks  and  latches 8  50 

Rope 947  73 

482  pieces  pipe  and  joints 189  68 

1  iron  tuyere 8  50 

Total 1,«3  31 

Engine  adlnnots : 

2r©el8: 1858  00 

Ipump 13500 

Boxes,  collars,  &c S&TO 

I  valve 900 

6  flanges,  &c 7  25 

8  cocks 32  00 

Isteamstop.. 350 

loUcnp 10  00 

Total 83145 

Labor: 

Foreman,  36  days $216  00 

Machinist,  16i  days 99  i« 

Ma8ons.6days 34  5« 

Blacksmiths,  54  days 272  00 

Carpenters,  264i  days 1,330  "5 

Miners,  82  days 328  00 

Laborers,  367|days 1,471  0) 

Total 3,751  25 

C/Ontractor $300  00 

Materials  ufied : 

1  grindMtone $37  12 

1  shafthook 9)00 

1  set  bellows,  &c 100  00 

7  wheelbarrows 102  00 

2  sots  car  wheels 60  ft) 

1  hoisting  cask 8  00 

1  can 125 

3  lanterns 6  50 

14  pieces  Aimiture 60  25 

Total 405  12 

Tools,  Ac: 

208hovels $4000 

33  picks 122  50 

4  sledges 17  00 

4  axes i©  25 

14  durable  tools 53  88 

2Haw8 11  25 

25  flies 17  75 

1  paintbrush 8  50 

53  aKsorted  brushes 20  00 

186  pounds  steel 46  50 

Total 341  63 

Incidental  expenses : 

Hauling $107  50 

Advertising 4  00 

Total Ill  50 


WEST  OF  THE  BOCKT  U0DNTAIN8. 


375 


Detailed  statement  of  the  cast  ofproducHan,  ijpc;.— Gontiuned. 

FAIR  SHAFT— Conttnoed.  classification Cootinned. 


Bsnuniry: 

RMdettate $4,484  00 

XaterUli  connmed 4,638  39 

MaterialB  on  hand 1,299  31 


Engine  a^ioncU 534  35 

Labor 3,751  35 

300  00 
405  13 
341  63 
111  50 


C^ontractor 

Materiala  nied 

Tools,  &o 

iDfddental  ezpensef 


Total 15,859  65 


mSCJELLANKOUS. 

lMl«8tate: 

Saperintendent'fl  residence $1,050  00 

Bepaixin«  ditto 27104 


Total 1,381  04 


On  house: 

22L700  feet  timber 

19,000  shingles , 

6  kegs  nails 

830  pounds  iron  chates 


$794  50 

167  00 

84  00 

91  30 


Ldwr: 


Total 1,136  80 


Carpenters,  45  days $625  00 

Blacksmiths,  lOdays 114  00 

Laborers,  20  days 80  00 


Scales: 


Total 4. 


419  00 


6.000  feet  timber $168  00 

l,d40  pounds  iron 130  60 

iofakegspikes 4  00, 

2grossscrews 20  00 

24  coach  screws 7  20 


Total 

Labor: 

Carpenters,  15  days . 
BlackBmiths,  8  days  ■ 
Laborers,  34  days . . . 


329  80 


Total. 

Expenses: 

Freight.... 
Sundries. . 


$75  00 
48  00 
96  00 


219  00 


$71  01 
20  00 


Total. 


91  01 


Summary  of  improyements: 

Pair  shaft $15,859  65 

Realestate 1,321  04 

Ore  house 1,555  80 

Scales 639  81 


Total  improyements 

RELATIVE. 
CLASSIFICATION. 

Weighing : 

Scalecards $99 

Regulating  Kales 7 

Ca«h  paid  for  weighing 3 

Overman,  396  dayii 1, 606 


19, 376  30 


00 
50 
36 
00 


Macadamizing 


%  00 


Total 1,813  86 

By  receipt  for  weighing  ...  47  28 


Sampling : 

10  cords  wood 

130  00 

6  yards  oil  cloth ..... 

9  00 

Twine.  p^>er,  Ac 

24  sample  bags 

34  25 
500 

$1, 766  08 


Tools: 

3  shovels 

2brooms 

3brushe8 

Incidental  expenses: 

Aasayhig 


$6  00 
200 
485 

2,306  00 


$2,496  50 


Total  weigbijpg  aod  sampling 4,262  58 


Auxiliary  expenses : 

Surreying 

Hauling 

Premium  on  ccrfn 

Assaying bulUoD $8,827  69 

"       clips 605  00 


$500  00 

134  25 

2,012  01 


8,22179 


Total 10,868  05 


Taxes: 

Federal  bullion 

State  bullion 

City  bullion 

State  and  county  property 

Ci^  property 

Federal  license 


$7,239  83 

2,189  70 

203  20 

1,023  62 

346  43 

750 


Total 11,010  28 


Contingent  expenses : 
Law  expenses,  fees,  &o 

Maps 

lUsoellaneous 

Subscriptions 

Medical  attendance 

Qratuity  to  Mrs.  Farge. 
Brandy  and  whiskey. . . 


$850  00 

55  00 

51  80 

850  00 

133  00 

387  00 

53  50 


Total. 


Summary : 

Weighing  and  sampling. 

Auxiliary  expenses 

Taxes 

Contingent  expenses  — 


1,180  30 


$4.262  58 

10.868  05 

11,010  28 

1,180  30 


Total  relatiye  expenses 27,321  21 


TOTALS. 


RECAPITULATION. 


Managerial  cost 

Hoisting  expenses : 

Hoisting  department $25. 187  94 

Engine 45,011  31 

Mining  expenses : 

Prospecting 29,081  23 

Contracts 5,514  00 


Dead  work 4,688  00 

Extracting  ore 101,167  94 

Improyements— cost : 

Fair  shaft,  total  expenses. .  15, 859  65 

Real  estate  purchased 1, 321  04 

Ore  house  and  scales 2,195  61 


$9,331  25 

70,199  25 

34,595  23 
105,855  94 

19, 376  30 


Relatiye  expenses : 

Weighing  andsampling 4, 262  56 

Auxiliary  expenses 10,868  05 

Taxes 11,010  28 

Contingent  expenses 1, 180  30 


27.321  21 


Total  cost  of  production fHi6,6TJ  18 


876 


RESOUBCES  OF   STATES  AND   TERRITORIES 


< 


CO 


^ 

i 

:s 

1 

'a 

a 

Q 

<•* 

•9 

s 

§ 

1 

s 

< 

•^ 

kC 

'fe 


K 
^ 


"Si 

I- 


a 


S 


of 

£ 
O 


► 


s 

o 
O 


d 

9 


1 


@ 


3 

S 

s 


8 


00 


s 


I 


w  ®  2  '2 ' 


ft* 


M 

h 
O 

2 

a 


^w 


il 


I 

I 

o 


o 

a 
« 


o 

a 
S 


9 


3 


WEST  OF  THE  BOCKT  HOUNTAINS. 


877 


e 
0 


o 
S 


s 


i 

M 

I 


N 

33 


is 

► 

00 


•6 
"3 
O 


8 

s 

•4- 


8S 
11 


8£:;!:8r3SSS8;; 


of    W 


nai 


SSSS59  iSSS  i 

:&   S8S  i  :  :  :  i  i  :  :  :  : 

gg'^giS  ;§is ! 

i§  8^5 1  i  i  i  i :  i  1  i  i 

t                     * 
•                     • 

•  #              1  J  •  I  •  1  1  1  •  1 

CS( 


>^S9gS8S8S 


2    r.    £2^5lR«^SSi®ISs^i    «  S6S*^Slr.§ 

giiss^igiiiigglisii  issisisiiiiil 


8" 


8 


a 


m 


-6 

1 


SS9S?S:28S?8$988S{3S5SS    S;SSS88f!S9«S^8Sa 


S8i;S3S2CSS98;;$S;$8;;SS3:S    SS88SSCCS^8S8S 


!C«taift2»0poc3rt?tO5J5*!5 


eft-'ar 


ofeo     ^-    ^•■ 


ot 


8 


8 

S3 

^» 

8" 


s  s 


1g§ii-§"S2§a??5gg=882    SgiSS—SSgaSS 


a 

s 


8 


a* 
u 


a 


o 

2 

c 
Q 


a 

(2 


I 


s 


i 


I 


378 


BEBOnSCES  OF   STATES  AND   TESBITOBIES 


e 

I 
f 
I 

s 

I 


5  ITg 


S  £  3        ■.-.  it 


I!  i  :ei 


llflii  I  iilLl-ll 


El 


'Hi  I 


ill 


WEST   OF  THE  ROCKY  MOUNTAINS. 


879 


a 

4i 


S 


H 


^  2 


^ 


C4 


3 

o 


I 

8 

Q 


a 

9 

I 


a 

o 

O 


2 

I 

a 

CD 


9 


g 

•-a 


< 


o 


J3 

Cm 


a 

§ 

•-a 


Q 

§ 


of     ^^         ^* 


r>  o>  *!  9  !-•  9>  9  o 


g2Sf8"S*S2?g" 


A' 


l!83sSSs?s 


e{oS8;::8S8;: 


■S5S¥ 


aSin  — <  ^< 


S^8§728SS?5 


^  o  —  «  go  Q  r"  z:  "S 

]gg3S"gSgf8°^ 

--  71  rH  f-        rH        i-i 


^SSJ^SSSGS 


§  s 


3    ^ 


8    S 


3    ^ 


C9      &S 


8    ?! 


8S 


?f   2" 


3    8 


a?  2" 


S    8 

o      « 


9    8 

i  § 

o"    o» 


?:    8 


I? 


s 


f 


» 


S 


8 


00 


» 


'i 


s 


<o 


^ 


ft 


I 


I 


I 
4 


5 


i 


15^ 


< 


^ 


9 


t 

i 


I 


§§i§§§lsS 

act ^i*  »H  rs  »H 


S88£«S88^S2 


ssssssaass 


8S8888SSS?S 

g§gg§iiis§ 


888898^a^^S 
**8oS58SSS8 


g2?2*8"8"8"S5a53 


88835888"^^ 


iO<»< 


■8"iwi8882S 


§§^§i2sS§ 


8 


? 


o 


8 


a 


I 


^ 


§ 


s 


^ 


p 


s 


IT 

8 


(S 


380  RESOURCES   OF   STATES  AND   TERRITORIES 

BiTLLiON  Product  of  the  Comstock  Lode. — ^The  foregoing  tables,  firom  the 
Commercial  Herald  and  Market  Review,  show  the  bullion  product  of  the  lead- 
ing claimg  on  the  Comstock  lode  during  the  year  1867,  as  compared  with  1866. 
The  bullion  product  of  the  Yellow  Jacket  claim  has  been  estimated  for  the  last 
Bix  months  of  1867.  The  total  product  of  the  Comstock  lode  for  the  year  ending 
December  3i,  1867,  is  estimated  by  the  most  reliable  authorities  at  $17,500,000. 
It  is  estimated  that  other  districts  in  Nevada  have  yielded  during  the  same  period 
$2,500,000,  making  the  total  product  of  Nevada  for  the  calendar  year  1867, 
$20,000,000.  The  average  percentage  of  gold  and  silver  is  shown  in  table  2,  on 
the  workings  of  the  Hale  and  Norcross,  being  about  66  per  cent,  silver,  and  34 
per  dfent.  gold.     In  the  outside  districts  the  proportion  of  gold  is  considerably  less. 

Assay  Offices,  &c. — ^There  are  four  assay  offices  in  Virginia  and  three  in 
Gold  Hill  5  some  few  of  the  mining  companies  asday  their  own  bullion. 

The  amalgam  is  usually  retorted  at  the  mill  and  delivered  to  the  aseayer  in 
the  form  of  "  crude  bullion."  After  melting  and  refining  it  is  assayed  by  the 
ordinary  process  of  cupellation  with  lead,  the  accuracy  of  these  assays  being 
checked  from  time  to  time  by  the  humid  method. 

The  charge  on  bullion  for  transportation  to  San  Francisco  is  one  per  cent.,  and 
on  coin  from  San  Francisco  to  Virginia  one  and  one-eighth  per  cent.,  the  latter 
being  somewhat  the  highest,  to  cover  the  extra  risks  of  loss  and  robbery. 


STAGE  ROUTES  CENTRING  AT  OR  PASSING  THROUGH  VIRGINIA  CITY. 

;t  Route  No.  1.  Virginia  to  Sacramento,  via  the  Central  Pacific  BaQroady  with 
which  it  connects  at  Cisco  depot.  Two  coaches  daily  each  way.  Fare,  including 
railroad  charges,  from  Virginia  to  Sacramento,  $20 ;  from  Sacramento  to  Vir- 
ginia, $25.  This  route  crosses  the  Sierra  by  the  Donner  Lake  Pass,  tlie  one 
selected  by  the  C.  P.  R.  R.  "The  fall  of  snow  during  the  winter  is  very  heavy, 
afid  sleighs  i*un  from  the  terminus  of  the  railroad  to  within  30  miles  of  Virginia. 
During  the  winter  of  1866  and  1867  they  ran  for  a  short  time  into  Virginia 
without  changing. 

Route  No.  2.  Virginia  to  Sacramento j  via  PJacerviUe  and  t1\e  Sacramento 
VdHeg  railroad,  passing  through  Gold  Hill,  Silver  City,  Empire,  Carson,  and 
Genoa,  connecting  vrit\\  the  railroad  at  Shingle  Springs.  One  coach  daily  each 
way.  This  route  crosses  the  Sierras  at  the  south  end  of  Lake  Tahoe.  Snow 
on  tiie  summits  of  the  mountains  heavy.  During  the  severest  portion  of  the 
winter  sleighs  run  from  the  summit  nearly  down  to  Carson  valley.  Before  the 
construction  of  the  Central  Pacific  railroad,  nearly  the  entire  freighting  business 
between  California  and  Nevada  passed  over  this  route.  At  the  present  time  the 
Donner  Lake  road  takes  probably  three-fourths,  and  will  gradually  secure  the 
balance  as  the  railroad  approaches  Virginia. 

Route  No.  3.  Overland  route,  froyn  tJie  Atlantic  to  tJie  Pacific  States,  passes 
through  Virginia,  one  coach  arriving  and  departing  daily.  Passengers  com- 
plete the  jouniey  to  Sacramento  by  either  of  the  two  previously  mentioned  routes. 
Faro  to  Austin  from  Virginia,  about  $15 ;  to  Salt  Lake,  $70 ;  to  the  eastern  rail- 
road terminus,  $100. 

Route  No.  4.  Virginia  tQ  Carson,  passing  through  Gold  Hill,  Silver  City, 
and  Empire,  one  coach  each  way  daily. 

Route  No.  5.  Virginia  to  Dayion,  passing  through  Gold  Hil  and  Silver  City, 
one  coach  each  way  daily. 

Route  No.  6.  Virginia  to  Waslweand  Ophir,  one  coach  each  way  daily. 

Route  No.  7.  Virginia  to  Idalw  Territory,  passing  through  the  Humboldt 
county  settlements,  one  coach  each  way  every  other  day.  I'liis  line  connects 
with  the  stages  on  route  No.  1,  at  Hunter's  crossing  of  the  Truckee  river,  about 
24  miles  from  Virginia. 
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Route  No.  8.  Fastfreighfy  via  Donner  Lake  and  iJie  C  P,  B,  i?.,  one  coach 
each  way  daily.  Brings  perishable  freight  to  Nevailay  carrying  passengers  only 
firom  Nevada  to  Cahfomia^  the  amoont  of  return  freight  being  small. 

Route  No.  9.  Fast  freight,  via  Placertille  and  the  Sacramento  Valleif  roQroad^ 
details  the  same  as  route  No.  8. 

Route  No.  10.  Fast  freigld  to  Bdmontj  in  CentraH  Nevada,  ria  Austin,  one 
coach  each  way  weekly.    Carries  freight  and  passengers  both  ways. 

Route  No.  11.  FastfreiglU  to  Bdmont,  one  coach  twice  a  week  each  way, 
carrying  passengers  and  frieight 


STAGE  LINES  CENTRING  AT  CARSON  CITY. 

Route  No.  1.  Carson  to  Dayton^  via  Empire,  one  coach  each  way  daily. 

Route  No.  2.  Carson  to  Washoe,  via  Franktown  and  Ophir,  one  coach  each 
wav  daily. 

boUTE  No.  3.  Carson  to  Aurora,  via  Genoa  and  Wellington's  station,  one 
coach  each  way  every  other  day.  The  mines  at  Pinegrove  lie  a  few  miles  to  the 
eaat  of  Wellington's.  At  Oenoa  this  nmte  connects  with  stages  for  Silver 
mountain  and  Markleeville,  and  at  Aurora  with  stages  for  Blind  Springs,  Fort 
Independence,  Kcarictargc,  and  Owen's  River  valley. 

The  majority  of  these  routes  have  been  established  for  several  years,  and,  as 
will  be  seen  by  the  following  table  of  postal  routes,  usually  receive  government 
aid,  in  the  form  of  subsidies  for  carryiug  the  United  States  mails.  But  few  of 
them,  especially  those  operating  between  distant  settlements  and  through  thinly 
settled  countries,  could  exist  without  such  assistance.  Though  suifering  less 
severely  from  Indian  depreciations  on  this  side  of  the  Rocky  mountains  than  on 
the  eastern  slope,  these  lines  of  travel,  in  some  instances,  absolutely  require  the 
presence  of  soldiers  to  make  them  safe  modes  of  communication. 


SECTIOX   ITIII. 

VIRGINIA  AND  ADJACENT  DISTRICTS-FACILITIES  FOR  OBTAINING  FUEL. 

Coal. — No  coal  deposits  which  are  likely  to  prove  of  permanent  value  have 
been  found  in  the  nei«^blK)rliood  of  Virginia.  Considerable  prospecting  has  been 
done  in  the  neif^bl)orlHHKl  of  El  Dorado  canon,  a  few  miles  from  Dayton,  where 
inferior  lignite  is  found  iissociated  with  triassic  (?)  limestones  and  sliales,  and  at 
Crystal  Peak,  on  the  Trackee  river,  near  the  California  State  line,  where  lustrous 
black  lignite  is  foiuid  in  small  quantities,  in  recent  geological  deposits.  In  the 
Palmyra  mountains,  a  few  miles  from  Como,  a  small  vein  of  lignite  is  also  found, 
bTit  none  of  these  localities  can  be  relied  upon  for  a  supply  sufficient  to  warrant 
an  outlay  of  capital.  Many  other  points  have  been  located  as  coal  lands,  with- 
out any  foundation  whatever,  the  deceptive  appearance  of  some  metamorphic  or 
igneous  rocks  having  misled  persons  ignorant  of  geological  formations  into  costly 
and  useless  expenditure  of  time  and  money.* 

The  entire  district  is  dependent  on  wood  for  fuel.  When  the  mines  on  the 
Comstock  lode  were  first  discovered,  the  surrounding  mountains  were  covered 
with  a  scanty  growth  of  scnibby  pines,  (known  as  the*  piuon  or  pinenut,)  and  a 
variety  of  j uniper,  generally  called  cedar.  This  supply  has  been  entirely  exhausted, 
the  nearest  remaining  tiinl>erof  these  kinds  coming  to  the  market  from  the  mountains 
east  and  south  of  Da^'ton,  and  north  of  Virginia,  both  localities  about  12  miles  dis- 
tant from  the  place  of  consumption.  Even  at  these  points  the  amount  easily  acces- 
sible is  rapicQy  diminishing.     The  rugged  character  of  the  mountains  compels 

*  See  article  on  coal  deposits  of  Nevada,  Motion  2,  page  312. 
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the  lumbermen  to  pack  the  wood  on  moles,  frequently  two  or  three  miles  to 
places  which  are  accessible  to  wagons.  This  and  the  distance  from  market 
make  the  price  high,  ranging  from  $14  to  $16  per  cord.  The  pifion  is  considered 
the  most  valuable  firewood,  being  a  hard,  resinous,  fine-grained  variety,  growing 
from  10  to  30  feet  in  height,  and  commands  about  $2  per  cord  more  than  the 
cedar.  The  whole  district  will  ere  long  be  entirely  dependent  on  the  practically 
inexhaustible  forests  of  the  Sierra  Nevadas.  Even  now  large  quantities  of  fire- 
wood are  brought  from  this  source,  though  the  fuel  is  considered  inferior  to  the 
piiion.  There  are  many  mills  working  ore  from  the  Comstock  mines,  located  at 
the  foot  of  the  Sierras,  and  the  teams  hauling  ore  to  these  points  bring  return 
loads  of  firewood  or  lumber.  Large  quantities  are  floated  down  the  Carson  river 
yearly,  a  distance  of  60  to  100  hundred  miles  from  the  forests  at  the  head  waters 
of  the  river  to  Empire  City,  in  Eagle  valley,  and  are  shipped  from  that  point  to 
the  mines  and  mills.  The  vicinity  of  Carson,  Washoe  valley  and  Galena  also 
yield  an  abundant  supply,  but  a  wagon  freight  of  12  to  18  miles  keeps  the  price 
at  about  the  figures  mentioned. 

Consumption  of  Firewood  and  Lumber. — ^The  following  table  shows 
approximately  the  daily  consumption  of  firewood  in  the  district : 

Cordt. 

By  hoisting  works  on  mines 70 

Bj  mills  crashing  ores 378 

For  domestic  use 120 

Total 568 


The  average  cost  of  this  firewood  will  bo  about  $10  per  cord  or  $5,680  per 
day,  giving  a  yearly  total  of  over  $2,000,000.  Of  this  sum  at  least  60  per  cent. 
i^  paid  for  hauling  to  the  place  of  consumption. 

The  consumption  of  lumber  and  mining  timbers  in  the  district  will  reach  some- 
where near  25,000,000  feet,  (board  measure,)  of  which  about  17,900,000  feet  are 
«sed  in  and  around  the  mines  on  the  Comstock  lode.  The  total  annual  value 
of  this  branch  of  business  will  not  fall  far  short  of  8800,000  per  annum." 

Other  Mineral  Deposits. — ^l^he  mining  district  under  consideration  may 
be  called  exclusively  a  silver  region,  its  other  mineral  deposits  being  relatively 
of  small  value. 

Gold  occurs  in  small  quantities  in  many  of  the  ravines  along  the  foot  liills  of 
the  Sierras,  and  Gold  canon  was  worked  as  a  placer  mine  before  the  discovery 
of  silver ;  but  both  of  these  operations  have  been  discontinued  for  some  years. 

Copper  Ores  are  found  in  many  localities,  both  east  tiiid  west  of  Carson,  but 
the  difficulty  of  making  copper  mining  remunemtive  in  Nevada,  with  the  existing 
high  rates  of  labor,  transportation,  and  supplies  have  prevented  their  development. 

Iron  Ores  are  abundant  in  the  mountains  southwest  of  American  Fhit,  and 
about  four  miles  south  of  Virginia,  but  they  are  unfavorably  situated  for  working, 
and  not  likely  to  be  of  value. 

Lead  Ores  containing  a  considerable  percentage  of  silver  occur  frequently 
in  the  neighborhood  of  Galena,  in  Washoe  county.  The  mines  have  been  opened 
to  some  extent,  passing  into  the  hands  of  several  different  parties,  who  have  failed 
to  work  them  profitably,  though  admirably  situated  as  regards  both  water  power 
for  concentration  and  fuel  for  smelting.  The  galena  is  associated  with  conside- 
vable  quantities  of  mispickel,  which  renders  careful  sorting  essential  to  the  pro- 
duction of  good  marketable  lead,  but  the  manner  of  the  association  is  such  that 
no  difficulty  need  arise  on  this  account. 

Plumbago  of  inferior  quality  is  found  extensively  in  the  mountains  east  of 
tlie  Carson  river,  a  few  miles  from  Empire,  but  has  never  been  utilized.  It  also 
occurs  between  Virginia  and  Washoe,  in  the  Washoe  mountains,  and  at  one  time 
was  used  in  the  manufacture  of  crucibles. 

^  Sulphur  occurs  at  the  Steamboat  Springs,  condensed  in  the  earth  from  the 
rising  vapors,  but  not  in  any  large  quantity. 
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LnoBDOXK  of  fine  qoafitj  is  plenlj  In  tbe  moai^^ 

Kmsn  OF  MnnsrG  Locations  Claehkd  aioi  Opekesk — The  wamhm  ml 
miiiinrclaims  icooided  on  the  books  <ji  the  mhun^  leeoiden  of  Vii)giiua  end 
Gold  £G11  does  not  isU  &r  short  of  5^000.  If  lo^fse  are  added  other  dsims 
tbgw^iDat  the  ^stiict  under  oonsidenaion,  the  number  will  not  fall  &r  shoit  of 
8^000.  When  we  compare  this  nmnber  wHh  the  dahns  <m  which  work  is  beia^ 
done  aft  the  present  time,  (probably  not  more  than  50)  we  begin  to  lealiie  the 
ciiaiactfT  of  the  wild  mining  fever  which  laged  heie  fitom  1860  to  1863.  It 
nmst  not  be  sappoeed,  however,  that  all  cliims  at  present  Iving  nntooched  are 
worthless.  Many  of  them  developed  ore,  but  too  low  in  ona^ty  to  pay  a  profit 
at  tlw  time  they  were  abandoned.  StiU  all  the  claims  which  may  at  any  time 
in  the  intnre  become  valuable  will  not  exceed  a  few  hnndred,  a  vast  proportion 
of  the  8,000  locations  having  no  foondation  whatever,  and  many  of  wuich  ccmld 
flcavoely  be  pcnnted  ont  even  by  the  locators  themselves. 

COST  OF    MATBIIALS. 

The  following  table  may  be  taken  as  a  &ir  iUnstratkm.  The  fow  aitSdM 
used  in  the  mines  not  occonii^  in  this  taUe  are  added  at  die  «id,  the  avenge 
pffiee  bong  derived  firom  the  same  source: 

Mataials  eomsumed  at  the  Gould  9p  Oturry  fmU  dmrmg  ike  year  tmJSt^  N€ 

her  30,  1866. 


SUnfflM 


vCset. 


Oisplpo.  pondi. 


Sineu,  Bata,Ae.,  poondi.... 

Steel,  pomidi 

Copper,  poonda 

BaMMt  metal,  ponndi 

NaiKpoondt 

Zinc,  poondi 

TvrpentiDe,  galloni 

Belting;  poands 

Packing,  pounds 

Rope,  poandf 

Hone,  poondii 

Snlpbate  of  copper,  pounds. 

Salt,  povnds 

Lard  oil,  gallons 

Kerosene  oil,  gallons 

Linseed  oil,  gallons 

QaiclcsUrer,  fla«ks 

Cut  Ix^ta,  ponnds 

Screens,  pounds 

Candles,  ponnds 

Axes  and  handles 

Picks 

Sborels 

Feed,  sacks 

Hay,  bales 

Axle  grease 

Copper  riyets,  pounds 

Tallow,  ponnds 

AIcoIm)!,  gallons 

Brooms 

Oaknm,  pounds 

Sledge  handles 

Lamp  chimneTS 

Hoes 

WUte  and  red  lead 

Blankets 


QUBtl^. 


Stone  eoal. 
Water 


Sondries 

Mining  tbnben. 

tiny 

Barlej 


11,449 

173,857 

SI,  500 

5^848 

19^69 

450 

39S.090 

833 

1,253 

178 

sen 

3,832 

179 

35 

2,888 

494 

393 

138 

87.353 

345.688 

l,3t» 

985 

40 

675 

933 

743 

S.980 

71 

42 

939 

487 

196 

116 

280 

10,863 

15 

189 

126 

157 

531 

78 

1,941 

43 

575 

9,751 


lifiB^saooo 

9^199  00 

1S5  00 

1,890  00 

1,898  00 

S88  00 

33^880  00 

173  00 
315  00 
149  00 
190  00 
417  00 

49  00 

73  00 

2.199  00 

497  00 

96  00 

97  00 
17,388  00 
10, 943  00 

2,487  CO 

1,615  00 

99  0-) 

35,013  00 

214  00 

633  00 

819  00 

67  00 

90  00 

231  00 

9,087  00 

1,120  00 

58  00 

980  00 

1,361  00 

60  00 

147  00 

46  00 

77  00 

174  00 
71  00 

249  00 
347  00 
24tf  CO 
714  00 
6.835  00 
3.833  00 


O«10 


$14  79 

49  40 

660 

m 

m 

"4 

90 

35 

80 

46 

11 

95 

300 

1  00 

99 

90 

3 

I  83 

164 

9  47 

51  89 

93 

lto.7S 

974 

eo' 

1  30 

• 

SO 

1  00 

194 

400 

77 

38 

60 

39 

I  00 

90 

800 

494 

(per  too)  ..180  00 

|98to^perMflMt 

|37oOpwton. 

4ipwpoimd. 
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PoPTJLATiOK  OF  ToWKS. — ^In  the  absenco  of  census  tables  it  is  extremely 
difficult  to  give  accurate  information  on  this  head.  The  population  of  the  differ- 
ent towns  may  be  estimated  at  about  the  following  figures,  which  will  probably 
be  found  rather  over  than  under  the  mark : 

Virginia,  Gold  Hill  and  Silver  City 12,  000 

Carson 1,  000 

Washoe 1,  000 

Dayton 1,  000 

£mpire 500 

The  entire  district  under  consideration 20,  000 

Of  this  niunber  about  1,500  are  employed  directly  in  the  mines,  and  about 
1,200  in  the  various  mills,  the  remainder,  whether  engaged  in  fanning,  lumber- 
ing or  in  trade,  being  more  or  less  dependent  on  the  mining  interest  for  their 
support^  Were  it  not  for  its  mining  attractions,  the  district  would  in  all  proba- 
bility have  remained  the  desert  it  was  in  1859,  before  the  discovery  of  the  Cotn- 
stock.  Previous  to  that  time  it  supported  only  a  scanty  population,  who  made 
a  livelihood  out  of  the  annual  emigi'ation  over  the  plains. 

Price  of  Labor. — ^Miners  receive  from  $3  50  to  $4  per  diem,  and  black- 
smiths, carpenters,  brakemcn  and  engineers,  from  $5  to  $8.  Mill  hands  earn 
from  $3  to  $5,  according  to  the  responsibility  of  their  positions. 

Mode  and  Cost  of  Living. — The  following  list  of  prices  current  for  articles 
of  domestic  consumption  is  taken  from  the  daily  papers: 


Flour,  i)er  100  pounds $6  00  4i$6  50 

OfUtfomia  bacon 25  a  27 

Califorma  hams 28  a  30 

Eastern  bacon 20  a  25 

Eastern  bams 20  a  25 

Batter,  ranch 4^a  50 

Batter,  eastern  firkin 40  a  50 

Green  coffee,  per  pound,  Rio ...  35 
Green  coffee,  per  pound,  Java.  40 
Coffee,  Chartres,  I  lb.  papers . .      50 

Cbeese,  new  California,  per  lb. .      25  a  37^ 

Candles,  per  pound 30  a  37  j 

Corn -meal,  per  pound 10 

Lard,  California,  per  pound ...      25  a  30 

Crushed  sugar,  per  pound 19  a  25 

Brown  sugar,  per  pound 16  a  20 

Powdered  sugar,  per  pound.  ..      25 

Golden  sirup,  per  gallon 1  50  a  2  00 

Tef^  black.  Comet,  per  pound.  1  12  a  1  35 

Tea,  green.  Comet,  per  pound.  1  25  a  1  50 

Tea,  Japanese,  per  pound..  ..   1  00  a  1  25 

Plug  tobacco 85a  1  50 

Salt,  10-pound  sacks 75 

8alt,  5-pound  sacks 50 


Salt,  3-ponnd  sacks $0  25 

Whiskey,  Monongahela 5  00  a$6  00 

Whiskey,  Bourbon 4  00  a  6  00 

Whiskey,  quart  bottles 1  25  a  1  50 

Coal  oil,  per  gallon 1  20  a  1  50 

Eggs,  per  dozen 62^ 

Eggs,  per  box  50  dozen 50 

Mackerel,  per  kit 5  00 

Mackerel,  per  barrel 18  00  a20  00 

Trout,  Lake  Tahoe 20  a      25 

Codfish,  per  pound 20  a      25 

Salmon,  salt,  per  pound 20  a      25 

Salmon,  smoked,  per  pound  .      20  a      25 

Salmon,  fresh,  per  pound 25  a      37-] 

Herrings,  fresh,  per  pound  --       2.5 

Herrings,  salt,  per  pound 25 

Potatoes,  per  pound 2^        3 

Potatoes,  sweet,  per  pound  ..       12^      1& 

Cabbage,  per  pound 7  a        i$ 

Green  peas,  per  pound 12^ 

Asparagus,  per  pound 20  a      25 

Onions,  per  pound 6  a      10 

Beets,  per  pound 4a        5 

Turnips,  per  pound 4a        5 


Even  in  the  towns  a  large  proportion  of  the  population  board  at  restaurants 
or  hotels,  at  rates  varying  from  $8  to  $12  per  week.  Many  mills  are  so  situated 
that  they  are  compelled  to  keep  a  boarding-house  for  the  men  employed,  in  which 
case  they  are  usually  paid  so  much  a  month  including  their  board.  This  system 
is  the  inevitable  result  of  the  unsettled  disposition  of  much  of  our  popidation, 
who,  in  spite  of  oft-repeated  warnings,  are  yet  ready  to  believe  that  every  new 
mining  camp  discovered  is  better  than  the  one  in  which  they  are  located,  and 
rush  to  it  accordingly,  in  the  hope  of  making  the  "big  strike"  which  shall  bring 
them  wealth  and  comfort  in  a  day,  instead  of  winning  them  by  the  old  well-tried 
rule  of  patient  industry  and  perseverance.  There  are  many  signs,  however,  of 
improvement  in  this  respect  j  but  the  number  of  those  who  have  come  to  look 
upon  Nevada  as  a  permanent  homo  are  very  few,  indeed. 

House  servants  receive  from  $30  to  $40  a  month.  Many  Chinamen  are  employed 
in  this  capacity  at  about  the  same  wages. 
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The  great  majority  of  private  residences  in  this  district  are  bnilt  of  wood. 
Benefits  of  the  Pacific  Railroad  a:kd  its  Branches. — The  Central 
unfic  railroad  at  the  nearest  point  will  be  about  20  miles  distant  from  Virginia, 
ven  were  there  no  railroad  connection  between  the  two  points,  we  should  yet 
3l  the  advantage  of  this  great  thoroughfare,  in  more  rapid  and  certain  com- 
iinicadon  with  the  seaboard,  and  in  reduced  rates  of  freight.  But  its  benefits 
B  likely  to  be  largely  increased  by  the  construction  of  a  line  from  Virrinia  to 
point  on  the  Truckee  river,  about  26  miles  east  of  the  State  line.  This  line 
kS  been  carefully  surveyed,  its  chief  features  being  enumerated  in  the  following 
«tract: 

Length  of  road  from  the  Savage  mine  in  Virginia  to  the  Truckee  river  and 
sntral  Pacific  railroad,  20  miles. 
Total  length  of  road,  22  miles. 
Total  elevation  to  be  overcome,  1,996  feet. 
Average  grade  per  mile,  11 5^^^  feet. 
Heaviest  grade  per  mile,  180  feet. 
Minimum  curve,  radius,  300  feet. 
Percentage  of  straight  line,  65. 

Total  estimated  cost,  including  equipment,  &c.,  $1,105,743. 
Total  estimated  revenue  per  annum,  $1,368,320. 
Probable  net  profits,  60  per  cent,  of  gross  revenue. 

This  line  follows  a  hillside  grade  along  the  Washoe  mountains  to  a  point  1} 
liles  north  of  Virginia,  where  it  descends  into  Long  valley,  and  follows  the 
aters  of  that  valley  to  the  Truckee  river.  These  flow  through  smooth  valleys, 
ccasionally  interrupted  by  deep  gorges  bounded  on  either  side  by  lofty  precipitous 
luffs  of  trachyte  or  basalt;  but  m  all  cases  the  bottom  of  the  cadon  is  compara- 
vely  smooth,  and  wide  enough  to  admit  of  the  construction  of  a  good  road  with- 
ut  being  compelled  to  adopt  a  hillside  grade,  except  in  one  instance,  for  about 
J  miles.  Owing  to  these  circumstances,  a  good  road  can  be  built  for  a  very 
loderate  outlay,  though  the  route  lies  through  very  rough  and  broken  moun- 
lins. 

A  preliminary  reconnoissance  of  this  route  was  made  early  this  spring,  and  the 
etailod  location  has  just  been  completed  with  very  flattering  prospects.  The 
npoitance  of  the  early  completion  of  this  road  to  the  mining  interest  of  this  dis- 
rict  is  almost  beyond  calculation.  Its  effects  will  be  felt  in  the  reduced  price  of 
•eight  on  general  merchandise,  in  the  reduced  cost  of  firewood  and  lumber,  and 
1  the  possibility  of  world ng  ores  at  present  valueless  from  their  too  poor  quality. 
At  the  present  time  about  30,000  tons  of  general  merchandise  are  brought  from 
'alifornia  to  Nevada  annually  for  consumption  in  this  district,  at  a  cost  for  trans- 
ortation  of  about  81,800,000.  Through  railroad  communication  with  Sacm- 
iento  will  result  in  a  saving  of  upwards  of  $900,000  per  annum,  of  which  about 

0  per  cent,  or  $90,000  may  be  credited  to  the  Virginia  and  Truckee  railroad. 
The  road  will  also  make  the  pine  forests  of  the  Sierra  Nevadas  easily  accessible 

■om  Virginia,  and  from  this  source  both  lumber  and  firewood  can  be  supplied  to 
irginia  and  Gold  Hill  at  a  reduction  of  fully  35  per  cent,  on  present  rates.  The 
)llowing  details  of  the  probable  business  of  the  road  are  from  the  report  of  the 
bief  engineer,  J.  E.  James.     The  figures  show  the  present  actual  consumption 

1  the  localities  where  the  opening  of  railroad  communication  with  the  Truckee 
ver  and  the  Central  Pacific  railroad  would  afiect  theu:  price : 

AcconliD^  to  the  estimate  of  parties  likely  to  he  well  informed,  firewood  can  be  delivered 
the  Truckee  terminus  of  the  road  at  $3  or  $3  CO  per  cord.  They  propose  to  cut  this  fire- 
>od  in  the  Sierras  and  float  it  down  the  Truckee  river.  Logs  are  at  present  furnished  to 
istman's  saw-mill  (only  a  few  miles  higher  up  the  river)  from  this  source,  showing  the  plan 
be  feasible,  and  furnishing  data  on  which  to  base  an  estimate.  Supposing,  however,  that 
ise  estimates  are  too  low,  and  that  the  price  at  the  terminus  is  |5  per  cord,  your  company 
a.  supply  the  entire  demand  of  Virginia,  Qold  Hill  and  Silver  City  at  $10  per  cord.  In 
rginia  and  Gold  Hill  this  would  be  |4  per  cord  less  than  nsding  rates  to  large  consamerB, 
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and  $6  or  |7  lees  than  is  usnallj  paid  by  private  families,  and  would  certainly  control  tHe 
entire  business,  shown  by  Uie  accompanying  tables  to  be  as  follows : 

For  mills  as  per  schedule,  daily 223cordi. 

For  mines  as  per  schedule,  daily «. 72    " 

For  domestic  use - 60    " 


Total 365 


u 


The  present  price  of  timber  and  lumber  for  ndning  purposes  ranges  from  |28  to  $90  per 
1,000  feet,  board  measure. 

In  the  report  of  the  county  assessor  to  the  surveyor  general  of  the  State,  for  1866,  the  cwt 
of  delivering  logs  and  manufacturing  them  into  lumber  at  Russell  &  Crowe*s  mill,  at  Emjpin 
City,  Is  given  at  $12  per  1,000  feet,  which  is  probably  not  far  from  a  correct  estimate.  TneM 
logs  are^oated  down  the  Carson  river  a  distance  of  from  60  to  100  miles,  from  the  forests  of 
Alpine  county,  California.  Lumber  can  be  manufactured  on  the  Truckee  at  rates  equal!/ 
favorable,  thus  enabling  your  company  to  place  i^  in  the  market  at  a  price  not  exceedioff 
^1  per  1 ,000  feet.  The  following  condensed  statement  shows  nearly  the  present  annau 
consumption : 

Required  by  mines 17,910, 100  feet 

Required  by  mills 920,000    " 

Required  for  other  purposes 5, 000, 000    ^ 

Total 2:},830.I00   ** 

We  have  then  the  following  result  por  annum : 

Saving  on  127,800  cords  of  wood,  at  $5 $639, 000 

Saving  on  23,800,000  feet  lumber,  at  $7  per  1,000 16G,  600 

Saving  on  30,000  tons  merchandise 90, 000 

896.600 

equal  to  $1  50  on  every  ton  of  ore  raised  from  the  mines. 
We  again  quote  from  the  report  of  the  chief  engineer : 

The  facilities  afforded  by  the  Truckee  river  will  doubtless  create  an  immense  busineas  in 
the  transportation  of  low-grade  ores  to  that  river  for  reduction  by  water-power.  Competent 
ludffes  estimate  that  rock  yielding  $12  per  ton  can  bo  reduced  with  pront  both  to  mine  and 
millby  taking  advantage  of  its  capabilities.  All  persons  at  all  familiar  with  our  mines  are 
aware  of  the  vast  amount  of  low-g^ade  ores  now  standing  in  the  Comstock  mines.  We 
believe  that  1 ,000  tons  of  this  class  of  ore  would  be  extract^  daily  in  a  short  period  afler  tbe 
completion  of  the  road,  but  allowing  for  the  gradual  growth  of  the  traffic,  have  based  our 
estimate  on  500  tons  daily  for  the  first  year  of  operations. 

On  a  basis  of  500  tons  daily,  there  would  be  from  this  source  alone  an  lucreaso 
on  the  annual  production  of  bullion  as  follows :  180,000  tons,  averaging  815 
per  ton,  $2,700,000  or,  supposing  the  quantity  to  be  increased  to  1,000  tons,  the 
amount  would  be  $5,400,000. 

This  bullion  can  be  secured  to  circulation  in  no  other  way. 

Neither  will  the  advantages  ceaso  at  this  point.  The  ability  to  work  $15  ores 
to  advantage  will  immediatelv  enable  many  mines  at  present  lying  idle  to  resume 
operations,  and  very  materially  lessen  the  annual  assessment  list.  Neither  can 
it  be  doubted  that  the  reduced  cost  of  working  will  gmdually  cause  the  removal 
of  other  mills  to  the  Tnickee.  If  all  the  ores  were  worked  at  that  point  the 
saving  to  the  community  would  amount  to  upwards  of  $1,000,000  per  annum, 
equal  to  nearly  seven  per  cent,  on  the  gross  peld  per  annum  of  the  Comstock 
lode.  The  minimum  cost  of  mining  ores  has  probably  been  reached ;  we  most, 
therefore,  look  to  improvements  in  the  mode  and  cost  of  reduction,  as  an  offset 
tqjthe  increased  expenditure  neoessrry  to  deeper  mining  operations,  if  we  woidd 
keep  our  net  profits  at  their  present  position. 
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8ICTI09    III, 

THE   8UTBO   TUNNEIW 

ae  of  tbe  most  important  enteiprises  connected  with  the  minhig  interesta  of 
Fttdfic  coast  is  the  propoeed  Sntro  tunnel,  lm«fly  refenred  to  in  prelim- 
r  TeporL 

he  magnitude  of  the  work,  its  bearing  upon  the  fotnie  yield  of  the  mmes 
;ed  npon  the  Comstoch  lode,  and  its  probable  inflnenoo  in  demonstrating  tlie 
imnty  of  mineral  lodes  in  depth,  in  other  parts  of  our  territoiTy  idiere  the 
litions  may  be  similar,  have  been  set  forth  in  various  reports  npon  the  sabject 
he  Mechanics'  Institute  of  San  Francisco,  a  body  composed  of  highly  intel- 
It  men,  some  time  since  appointed  a  committee  to  make  a  report  upon  the 
oeed  tunnel,  as  being  a  work  beneficial  to  the  mechanical  interests  of  the 
L  The  following  extracts  are  taken  from  the  report,  which  is  quite  anelab- 
i  document : 

EXD  OF  BrixiON. — These  mines  have  now  a  world-wide  reputation ;  tbe  yield  of  the 

oos  metah  from  tbe  Comstock  lode  far  ezeeeds  that  of  anr  other  locality. 

e  annual  prodace  for  tbe  past  6ve  years  has  been  in  roond  numbwi  as  rollows : 

li^<W 

IS^OOQlOOO 

ic^oooton 

13^000^000 

* 16,000^000 


TMjd  prodnee  ia  fire  7««n ^ iG^OOOlOOO 

e  total  annoal  prodaction  of  silver  in  the  world  in  1854  is  stated  by  Professor  Whitney 
7,443,200.    Tbe  bollion  obtained  from  the  Comstock  lode  in  18Gf6  is,  therefore,  equal  to 

than  ooe'tbird  in  Talae  of  all  tbe  silver  produced  in  ld54.  Mexico,  in  its  mtet  flour- 
^  days,  from  1795  to  1810,  produced  an  annual  average  of  $^,000,000  from  several 
sand  mines.    After  1810,  when  the  revolution  took  place,  tbe  yield  of  the  mines  fell  in 

years  to  as  low  a  f^re  as  $4,500,000,  but  tbe  average  from  1810  to  1835  shows 
100,000.  At  the  present  time  the  entire  product  of  Mexico  does  not  exceed  that  of  the 
stock  lode. 

te  celebrated  mines  of  Potosi  averaged  about  $4,000,000  per  annum  for  300  rears;  those 
te  Yeta  Madre  (mother  vein)  of  Guanajaato  about  $3,000,000  for  an  equal  period,  and 
lines  of  the  Reul  del  Monte  Company,  on  the  Biscanya  vein  in  Mexico,  over  $400,000 
le  last  1 10  years,  or  a  total  of  $44,000,000,  a  less  amount  than  has  bean  obtained  from  the 
stock  lode  in  the  last  three  years. 

IOFIT8  OF  Mining. — The  tmmense  yield  of  bullion  from  tbe  Comstock  lode  will  lead  one 
ppose  that  the  profits  realized  by  the  owners  have  been  proportional  to  the  yield,  but 
^a8  not  been  the  case. 

is  true  that  the  value  of  bullion  obtained  bv  some  companies  has  greatlv  exceeded  the 
mt  expenses,  as,  for  example,  the  Gould  and  Curry  ;  the  net  profits  of  which  amount  to 
$^),O(KI,O00.  But  some  o».ber  companies  have  expended  large  sums  of  money  and  realised 
,  and  some  nothing  at  all.  We  have  no  accurate  figures  for  the  earlier  years,  but  com- 
ig  the  dividends  with  tbe  assessments  levied,  we  find  that  the  agrgregate  produce  of  tbe 
s  has  been  swallowed  up  by  expenses.  In  lS65thc  dividends  paid  amount  to $1,900,000, 
the  assessments  levied  to  $1,050,000,  or  $50,000  more  than  the  dividends. 

1866  the  dividends  paid  were  $1,794,400;  the  assessments  levied,  $],^3:*,380.  Dividends 

assessments,  $562,0*^).  In  the  first  years  of  opertuions  on  the  Comstock  lode,  the 
nditures  for  maobinery,  which  had  to  be  transported  from  California  across  the  Sierra 
kda  mouniains.  for  the  erection  of  costly  nHluction  works,  and  for  other  permanent 
ovements.  together  with  tbe  extravagant  prices  paid  for  reducing  ores  in  a  very  impi»rfect 
oer,  absorbed  nearly  tbe  whole  produce.  Latterly,  the  only  increase  of  expense  has  l>een 
inine  operations  ;  as  greater  depths  were  reached  a  large  amount  of  prospecting  or  dead 
:  had  to  be  done,  and  additions  made  to  the  pumping  and  hoisting  machinery,  almost 
terbalancing  the  redaction  in  the  cost  of  crushing  the  ore,  of  labor,  and  of  freight,  and 
onsequently  find  that  the  aggregate  profits  of  the  mines  at  the  end  of  the  last  year  bear 
i  small  ratio  tu  tbe  production. 

le  cost  of  labor  and  of  reducing  ores  will  gradually  diminish  from  year  to  year,  and  on  the 
>letion  of  the  Central  Pacific  railroad  from  Sacramento  to  the  valley  of  the  Truckee  river, 
h  will  certainly  be  e&cted  in  the  year  1868,  the  price  of  transportation  from  San  Francisco 
i  mines  will  not  be  more  than  one-third  of  the  average  rates  heretofore  paid.  But  we  do 
elieve  that  any  reduction  of  expenses  on  these  items  which  can  be  made  will  be  sufficient 
set  the  increased  cost  of  working  the  mines,  after  a  few  years,  when  greater  depths  mn 
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attained,  if  the  present  uyntem  of  pumping  out  the  water,  and  of  raising  the  ore  and  refbse 
through  shafts  to  the  surface,  is  continuad. 

In  the  late  report  of  R.  H.  Stretch,  esq,,  State  mineralogist  of  Nevada,  we  find  it  stated 
that  47  steam  engines  are  now  in  operation  on  theComstock  lode,  which  answer  all  the  present 
requirements,  hut  every  addition  to  the  depth  demands  additional  power,  correspondent 
augmentation  of  capital  invested  in  machinery,  and  a  larger  annual  demand  for  fueL  The 
little  wood  there  was  originally  in  the  vicinity  of  Virginia  City  was  long  since  exhausted;  it 
lias  now  to  he  ohtained  almost  exclusively  from  the  eastern  slope  of  the  Sierra  Nevada  moun- 
tains, and  as  the  nearer  timber  is  destroyed,  it  must  be  haulea  a  greater  distance  and  at  an 
increased  price. 

If  we  take  into  consideration  the  cost  of  machinery,  of  annual  additions  and  repairs,  and 
of  consumption  of  fuel,  wages  of  employes,  delays  caused  by  breaking  of  ^umns,  expense  of 
explorations,  obstacles  in  securing  good  ventilation  and  increase  of  heat  with  the  depth,  and 
the  financial  result  of  past  years,  we  are  forced  to  the  conclusion  that  the  mode  now  adopted 
of  working  these  mines  cannot  long  be  prosecuted  with  profit  to  the  owners. 

The  result  of  similar  operations  in  other  countries,  as  furnished  by  Humboldt,  Ward,  St 
Clair  Duport,  and  other  writers,  conveys  an  instructive  lesson  to  persons  interested  !n  min- 
ing enterprises.  These  authorities  agree  that  mining  from  the  surface  must  always  prove 
suicidal  to  the  interests  of  the  owners  when  the  position  of  the  mines  will  allow  the  construc- 
tion of  adits  or  tunnels,  which  will  drain  the  water,  ventilate  the  mines,  and  diminish  the  cost 
of  removing  the  ore  and  valueless  material. 

Humboldt,  in  his  **  Assay  Politique  sur  la  NouvelleEspa^e,'*  published  in  1803,  in  refer- 
ence to  the  Veta  Madre  of  Guant^aato,  a  lode  much  resembling  the  Comstock,  exdaSms : 

**  It  is,  indeed,  strange  that  mines  of  such  richness  have  no  tunnels  for  draining,  when  the 
neighboring  ravines  of  Cata  and  Marfil  and  the  plains  of  Tiimascalio,  which  are  below  the 
level  of  the  lowest  works  of  the  V alenciana  mine,  would  seem  to  invite  the  miner  to  com- 
menoe  works  which  would  serve  for  drainage,  and  at  the  same  time  afford  faciliiies  for  trans- 
porUng  materials  to  the  smelting  and  amalgamation  works." 

A  gentleman  of  intelligence,  whom  Humboldt  questioned  in  regard  to  this  want  of  wisdom, 
veplied  *'that  the  excavation  of  a  general  tunnel  would  be  a  work  very  expensive,  and  per- 
haps impossible,  on  account  of  the  want  of  uitum  among  the  proprietors  i^  the  different  niiiiss.** 
.  The  Vajlbncuna  Mine.— Upon  this  lode  is  locked  the  celebrated  Valeneiana  mine, 
wliich,  according  to  Humboldt,  was  first  opened  by  Obregon,  a  young  Spaniard,  who,  with- 
out means,  commenced  prospecting  on  a  part  of  the  vein  which  up  to  that  time  had  l)een 
unproductive. 

After  undergoing  many  privations,  he  at  last  struck  an  immense  body  of  ore,  from  which 
alone  was  extract^,  from  the  Ist  of  January,  1787,  to  the  11th  of  June,  1791,  the  sum  of 
$14,764,492  of  silver,  out  of  134,988  tons  of  ore.  Henor  Obregon,  afterwards  known  as  the 
Count  of  Valeneiana,  became  the  richest  man  in  Mexico,  and  probably  in  the  world,  at  that 
time.  As  greater  depths  were  attained,  the  increase  of  expense  became  such  that  the  mine 
ceased  to  yield  a  pront,  and  before  the  breaking  out  of  the  revolution  in  1810,  it  was  allowed 
to  fill  with  earth  and  water.  In  1825,  this  mine,  together  with  many  others,  fell  into  the 
hands  of  a  wealthy  English  company,  who  expended  til  months  in  draining  it  of  water,  but 
the  expenses  of  mining  and  pumping  were  so  great  that  after  some  years  the  lower  works 
were  again  abandoned. 

The  English  Real  del  Monte  CoMPANY.—Thc  most  remarkable  and  disastrous  expe- 
rience made  by  any  i'oieigu  company  in  Mexico  has  been  that  of  the  English  Real  del  Monte 
Company. 

They  became,  in  the  year  1823,  the  possessors  of  the  Biscanya  and  several  other  veina,  the 
former  huviDg  been  worked  for  many  years,  and  having  yielded  large  amounts  of  silver, 
prior  to  1749.  At  that  date  an  intelligent  miner,  named  Bustamente,  concluded  to  run  an 
adit,  or  tunnel,  in  order  to  effect  their  dramage.  He  labored  long  and  patiently,  and  was 
supplied  with  means  by  Don  Pedro  Terreros,  who  continued  the  work  after  the  decease  of 
Bustamente.  In  1759  tho  vein  was  reached,  after  running  a  tunnel  9,000  feet  in  length, 
cutting  the  vein  at  a  depth  of  GOO  feet  beneath  the  surface,  and  exposing  to  view  an  immense 
'body  of  ore.  Terreros,  in  the  12  succeeding  years,  drew  from  nis  mines  a  clear  profit  of 
16,000,000;  he  obtained  the  title  of  Count  of  Regla  by  the  munificence  of  his  donations  to 
the  Court  of  Madrid;  he  presented  Charles  III  with  two  ships  of  the  line,  (one  of  112  guns, 
constructed  at  Havana  ot  the  most  costly  material,)  and  accommodated  him  besides  with  a 
loan  of  $1,000,000,  no  part  of  which  has  been  repaid. 

His  successor,  the  second  count,  continued  the  working  of  the  mines,  but  not  with  equal 
profit,  for  the  upper  portions  of  the  vein  being  worked  out,  he  was  compelled  to  go  below  the 
adit,  and  the  water  encountered  required  1,!ia)0  horses  to  pump  it  out,  at  an  annual  expendi- 
ture of  $250,000.  After  struggling  for  many  years,  and  after  a  depth  of  324  feet  under  the 
adit  had  been  reached,  the  work  was  abandoned,  and  the  mine  allowed  to  fill  with  water. 

It  was  in  this  state  when  the  English  Real  del  Monte  Company  took  possession ;  they 
expected,  by  substituting  powerful  steam  machinery  for  the  horse  whims  which  had  been 
employed  by  the  Mexicans,  to  make  the  mines  again  profitable.  The  result,  however,  was 
very  disastrous,  for  in  tho  2:{  years  thev  held  the  mines  the  expenditures  were  $I5,381,€3:{; 
while  tho  total  yield  was  $10,481,475,  showing  a  loss  of  nearly  $5,000,000. 
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They  first  erected  two  steam  engines  of  36-iBch  cylinders  each,  which  freed  the  mine  from 
'Water  to  a  depth  of  324  feet  under  the  adit ;  at  this  point  another  one  was  feouired  and  erected 
of  54-inch  ey  Under,  hy  which  the  working  was  carried  to  724  feet  under  tne  adit ;  but  here 
again  the  engines  were  overpowered,  and  still  another  engine  of  75-inch  cylinder  was  erected. 

Mr.  John  Bachan,  the  superintendent  of  the  mine,  in  one  of  his  reports,  made  in  1852,  says: 

"After  the  mine  had  reached  a  depth  of  710  feet  under  the  adit  (1,310  feet  below  the  sor- 
facm)  the  difficulties  of  drainage  had  so  increased,  both  from  augmented  c^uantity  of  water 
fuid  the  greater  height  to  raise  it  to  the  point  of  discharge,  that  three  powerful  steam  engines 
ooold  barely  stem  tne  coming  waters  of  the  mine. 

'*  With  the  increased  difficulty  of  drainage,  seeing  three  bunches  of  ore  worked  out,  and 
a  debt  of  $5,000,000  still  outstanding,  it  is  not  surprising  that  the  energy  and  perseverance 
<kf  the  Enelish  adventurers  were  at  last  exhausted. 

**  Had  the  company  prosecuted  a  projected  deeper  drain  tunnel,  it  would  haVte  secured  the 
continued  prosperity  of  the  mines  for  nmny  years  to  come.  It  will  be  remembered  that  the 
first -Count  of  Regla  distinguished  himself  and  made  the  fortune  of  his  family  by  driving 
the  present  adit ;  the  second  count  reached  down  324  feet  below  it,  being  the  limit  to  which 
the  mines  could  be  worked  with  profit  by  horse  power  drainage.  The  English  company,  by 
the  nowerfnl  aid  of  steam  machinery,  carried  down  the  workings  to  720  feet  below  the  adit ; 
bfit  oere  we  find  another  limit  to  profitable  working,  as  the  deieper  excavations  of  the  Bis- 
canya  vein  are  again  abandoned  to  fill  with  water. 

"  A  deeper  adit,  which  had  to  be  driven  a  distance  of  13,500  feet,  had  been  commenced  by 
the  secona  count  The  English  company  unfortunately  adopted  the  more  speedy  plan,  as  it 
was  supposed,  of  emploving  steam  engines,  instead  of  the  slower  but  surer  plan  of  driving 
home  Che  deep  adit,  which  could  have  been  done  with  the  investment  of  but  little  more 
capital  than  tnat  expended  in  applying  steam  engines,  and  would  no  doubt  have  given  a 
Teiy  different  turn  to  the  fortune  of  that  company." 

Mr.  W.  P.  Robertson  thus  relates  the  financial  history  of  this  company : 

'*The  London  Real  del  Monte  Company  commenced  working  on  a  magnificent  scsale; 
theOt  under  the  influence  of  a  panic,  suddenly  deserted,  in  the  most  critical  time,  their  j«iili- 
doas  and  indefatigable  a^nt  at  the  mine,  and  the  result  has  been  unmitigated  ruin.  The 
mania  in  London  at  the  tinte  (182!1  to  1825)  was  so  strong  and  so  general  that  no  expenditure 
wa«  for  a  moment  grudged.  People  thought  they  were  laying  out  tens  to  receive  back 
thousands,  so  they  paid  up  their  tens  with  surprising  alacrity.  The  mann^ment  in  LondoA 
of  many  of  the  new  companies  under  the  reaction  was  miserably  bad,  anU  in  the  end  many 
of  the  shareholders  were  completely  ruined  and  retired  to  cottages,  there  to  abandon  forever 
their  *  Chateaux  en  E.spagne.^ 

**In  182.'>,  the  late  Mr.  Kinder,  the  enthusiastic  leader  of  the  Real  del  Monte  Company, 
was  offered  $^^,000  for  each  of  his  30  shares  of  $500  paid  up  in  that  concern :  he  refused  to 
sell,  that  isj  he  would  not  take  $240,000  for  what  hud  cost  him  $15,000.  The  reaction  set 
in,  and  down  went  all  shares.  In  1845-M6,  those  of  Real  del  Monte  were  to  be  had  at 
$12  50  e^h ;  that  is,  Mr.  Kinder*8  30  shares,  which  in  1825  were  worth  $240,000,  had  grad- 
ually dwindled  down  to  $375!  The  company  was  all  but  bankrupt;  no  more  assessments 
were  listened  to ;  and  the  debts  could  not  be  paid  with  unsalable  engines,  though  they  kept 
up  the  steam,  nor  yet  with  stones,  although  silver  was  in  them.  The  shares  have  since  gone 
to  nil;  no  one  will  have  them  fenced  in,  as  they  are  with  unknown  responsibilities  and 
debts.  In  vain  did  their  new,  active,  intelligent,  and  enterprising,  though  prudent  manager 
and  agent,  Mr.  Buchan,  write  to  the  shareholders  to  take  heart  and  not  to  throw  away  their 
property.  They  had  been  panic-stricken  in  the  first  iiKStance,  they  had  got  sick  of  the 
Dusiness  in  the  second,  and  in  this  last  and  most  helpless  fit,  they  entered  into  negotiations 
for  the  sale  of  the  property  to  a  Mexicau  company.  A  bargain  was  struck,  and  the  perpetual 
lease  of  Real  del  Moute,  with  everything  on  it,  passed  from  the  hands  of  the  Real  del  Monte 
bendholders  for  an  old  song.  The  entire  sum  paid  was  $llk),000,  for  a  business  on  which 
$7,000,000  had  first  and  last  been  expended:  and  even  of  the  mite  to  bo  recovered,  three- 
fourths  were  not  to  go  into  the  hands  of  the  bondholders  at  all,  but  to  be  appropriated  in 
Real  del  Monte  itsch  in  the  liquidation  of  sums  still  due  to  the  servants  of  the  old  company. 
What  a  winding  up  !  Shares  once  worth  $'1^,000  each,  now  not  worth  30  cents !  and  the 
actual  movable  proj)erty  on  the  estate,  in  hou.ses,  wcrksliups,  machinery,  cnishing  establish- 
ment, timber,  wood,  iron  implements,  utensils,  steam  engines,  horses,  liorued  cattle,' mules, 
and  many  valuable  inisccllaueous  materials,  must  bo  worth  altogether  some  millions  of 
dollars.  The  liou.sc  of  Hcgln  alone  cost  a  million  and  a  lialf,  and  now  is  valued  at  a  million 
of  dollars— all  gone  tor  $130,000. 

**Thus  did  Real  del  Monte  pass  from  the  Counts  of  Regla  in  Mexico,  and  thus  has  it 
passed  from  the  luckless  shareholders  in  London — the  first  paying  the  penalty  of  personal 
extravagance,  the  (»tlier  un  equally  severe  one  of  wild  speculation  and  injudicious  manage- 
ment. It  is  now  in  wiser  hands  than  theirs,  and  prosperity  dawns  again  on  this  almost 
national  establishment  or  colony.'*  * 

This  history  of  the  Real  del  Monte  mine  teaches  a  valuable  lesson,  confirmed  by  the  result 
of  almost  every  similar  enterprise  in  Mexico.  They  show  that  after  a  certain  depth  has  been 
reached  and  no  drain  tunnels  constructed,  the  mines  have  been  abandoned  and  the  proprie- 
tors mined. 
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St  Clair  Dnpoii,  who  published  a  work  on  tho  mines  of  Mexico  in  1843,  gives  a  geneitl 
sketch  of  mining  operations,  which  is  a  perfect  representation  of  recent  experience  m  Cali- 
fomia  and  NevMa.    He  sajs : 

**  Opening  a  mine  by  accident,  somebodj  discorers,  gnided  b^  the  croppings  eleTilid 
above  the  soil,  quartz  containing  some  metal.  Ho  exposes  some  pieces  to  white  neftt^  and  if 
he  discovers  thereon  globules,  or  pearls  of  silver,  he  takes  up  the  claim.  The  disoovtrer 
now  seeks  partners  with  capital  to  woik  this  claim,  as  generally  the  means  of  one  man  are 
not  sufficient  for  such  an  enterprise.  At  first  thej  generally  seek  to  extract  the  ofe  bj  fol- 
lowing down  on  the  vein,  and  open  a  number  of  shafts  along  its  course ;  but  in  the  same  ratio 
as  these  shafts  increase  in  depth  the  water  increases  too ;  galleries  and  new  shafts  beeofoe 
necessary,  and  finally,  as  is  generally  the  case  when  the  largest  portion  of  the  yield  has  been 
expended  in  such  operations,  particularly  in  mines  which  ore  not  extraordinarily  rich  in 
minerals,  the  work  has  to  stop  on  account  of  bad  air  and  abundance  of  water,  tho  iroprore- 
ments  being  ef  no  further  use. 

**  The  owners  now  look  for  new  partners  ;  if  the  vein  presents  probabilities  of  richness  st 
a  gpreater  depth,  persons  can  be  found  who,  for  a  portion  of  the  stock,  generally  for  half, 
advance  the  necessary  means,  which  is  to  be  repaid  out  of  the  first  yield  of  the  mine. 

"  After  the  water  has  been  removed,  and  the  snafts  and  galleries  are  made,  and  really  rich 
ore  is  found,  then  commences  the  good  time  of  tho  mine.  Arrived  at  a  depth  where  silTer 
generally  is  abundant,  and  when  tho  expenses  to  bring  the  water  and  ore  to  tho  surface  are 
not  too  great,  mining  is  a  ^ood  paying  business ;  that  is  what  is  called  in  the  miner's  lan- 
guage */a  bonanza,*  This  time  is  hopcS  for  with  ardent  desire,  not  only  by  the  owners  of  the 
mine  and  the  miners  employed,  but  also  by  the  entire  nnghborhood.  In  this  caie  labor,  and 
all  necessary  articles  for  mining,  are  in  demand,  and  well  paid  fof ;  tho  money  earned  with 
ease  la  spent  freely,  and  everybodv  in  the  whole  mining  region  having  any  claims  is  full  ef 
hopes  to  strike  it  equally  rich.  The  buildings  for  the  reduction  of  ores  are  now  erected,  and 
veiy  often  in  a  style  altogether  too  costly  for  their  use.  Next,  underground  works  are  oon* 
stnicted  to  facilitate  the  hoisting  of  ore  and  water.  In  case  the  mines  in  *  honanza'  beloBffto 
private  individuals,  these  works  are  executed  on  a  substantial  basis,  with  a  view  of  nseral- 
ness  for  the  future.  But  in  most  cases;,  when  a  mine  is  divided  amongst  a  number  of  shsra- 
holders,  they  piesent  such  a  diversity  of  ideas  that  they  often  cannot  a^ree  upon  anything  at 
aU>  except  to  extract  the  most  money  from  their  mine  in  the  shortest  time  possible,  witMut 
even  looking  ahead  for  a  few  months.  For  this  reason  we  cannot  find  ortb  single  well- 
worked  gallery  in  such  mines.  The  richest  ore  is  torn  from  the  mine,  and  less  rick  ore 
remains  untouched  to  be  taken  out  when  *  la  bonanza*  ceases.  It  is  difiicult  to  understand 
why  in  times  of  prosperity  a  small  portion  of  the  yield  is  not  spent  to  make  new  deirelopment^. 

Abandonment  of  the  Mine. — "  The  pay  streak  once  traversed,  and  the  increased  depth 
rendering  the  price  of  extrHctiou  too  considerable,  the  'bonanza'  ceases.  The  less  rich  ore 
left  in  the  mine  is  now  taken  out,  and  one  of  the  greatest  expenses  being  the  keeping  down 
of  the  water,  tho  lower  qualities  of  ore  are  abandoned. 

**The  reserved  middle  cln.s»  of  ores  will  pay  ex])onscs  to  explore  tho  mine  for  awhile,  but 
the  time  arrives  when  a  day's  work,  or  tho  value  of  a  pound  of  ore,  ceases  to  pay,  and  the 
mine  is  thereafter  entirely  abandoned." 

The  author  of  tho  above  description  of  mining  operations  in  Mexico,  written  25  yokrs  ago, 
could  not  have  given  a  more  truthful  account  of  t>perations  in  the  Comstock  lode  had  he 
spent  the  last  six  or  seven  years  in  Virginia  City.  6ur  mining  companies  have  been  pur- 
suing exactly  the  same  course,  and  have  followed  in  the  footsteps  of  their  Mexican  prede- 
cetisors.  Ruin  of  the  owners  and  abandonment  of  the  mines  has  ooen  tho  result  there ;  ruin 
and  abandonment  must  follow  upon  the  suicidal  course  pursued  here. 

Mining  in  Europe. — If  we  turn  to  Europe,  however,  we  find  that  mining  is  carried  on 
with  intelligence,  economy,  and  with  a  view  to  permanency.  In  England  but  few  mines 
are  located  at  any  considerable  elevation  above  sea  level,  and  deep  drainage  by  adits  is 
impossible.  But  each  mine  has  its  adit,  however  small  its  depth  may  be  beneath  the  surface, 
and  in  stating  the  depth  of  shafts  in  England  they  are  given  from  the  adit  downwards  ;  what 
is  above  the  adit  is  not  counted  at  all. 

The  most  remarkable  work  of  this  kind  in  Great  Britain  is  the  great  adit  in  Cornwall,  of 
which  an  English  writer  says : 

"The  advantages  of  working  mines  by  adits  are  well  shown  at  the  United  mines,  near 
Redruth,  where  an  adit  has  been  driven,  commencing  only  a  few  feet  above  the  sea  level, 
which,  with  its  branches,  has  a  length  of  from  30  to  40  miles,  and  a  depth  under  tho  mines 
of  from  180  to  420  feet.  By  means  of  this  work  a  saving  in  the  consumption  of  coal  is 
efiected  amounting  to  24^000  tons  per  aimum.  This  magnificent  undertaking  was  completed 
in  1768." 

MiNE8  IN  Germany. — The  mines  in  Germany  present  by  far  the  finest  field  for  studying 
mming  operations  reduced  to  a  science.  Ihcro  mining  schools  and  learned  professors  have 
for  years  prepared  young  men,  who  were  to  bo  placed  in  charge  of  mines,  with  a  thoroogh 
knowledge  of  all  the  varied  branches  required  of  mining  engineers.  It  is  owing  quite  as 
much  to  intelligent  management  as  to  the  low  rates  of  wages  that  mines  are  profitably 
worked  in  Germany  which  would  be  considered  valueless  in  California  or  Nevada*  There 
we  see  the  most  complete  systems  of  drainage  and  ventilation,  and  mines  placed  beyond  the 
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imiia]  contingencies  of  sucb  enterprlMt ,  yielding  nearly  uniform  diYidends,  and  regarded  by 
camtalists  as  good  security  for  inrestraent. 

The  Frieberg  District. — A  few  years  since  it  was  proposed  to  drain  theFrioberg  min- 
isfT  district  by  an  adit-leyel  of  the  extraordinary  length  of  ^  miles,  which  would  cut  the 
Tcin  at  a  mean  depth  of  2,000  feet.  This  plan  was  rigorously  supported  by  Von  Beust  and 
other  eminent  minmg  engineers,  and  received  the  sanction  of  tae  Sifizon  government.  This 
cigantic  work  has  not  yet  been  commenced,  but  a  deep  adit  is  now  being  driven,  which  will 
drain  tlie  mines  400  feet  below  the  present  deepest  natural  drainage,  and  will  have  a  length 
of  a  little  over  eight  miles.  It  is  eight  feet  wide,  nearly  10  feet  high,  and  rises  in  the  whole 
distaoce  18  feet  6  inches. 

In  the  Harz  di-strict  some  mines  have  attained  an  immf'nse  depth.  The  mine  of  Andreas- 
berg  has  a  depth  of  2,450  feet,  being  one  of  the  deepest  mines  id  the  world :  adits  have  been 
tbeie  for  centuries,  the  largest  of  which  was  completed  three  years  ago. 

The  Ernst  August  Tunnkl.— We  make  the  following  condensed  extract  from  a  report 
made  by  Dr.  Greissler  concerning  this  great  work,  called  the  Ernst  Augtist  tunnel,  after  the 
lata  King  of  Hanover: 

**On  uie  22d  of  June,  1864,  a  drain  tunnel  was  completed  which  may  be  called  the  great- 
est work  of  the  kind  ever  executed.  To  explain  its  objects  and  importance  it  will  be  neces- 
■ary  to  give  the  following  details : 

'*The  mines  of  the  Hare  were  about  to  be  abandoned,  or,  more  properly  speaking,  about 
to  be  drowned  out  bv  water  beyond  redemption.  In  th<»  course  of  time  the  explorations  in 
those  mines  went  deeper  and  deeper,  until  they  reached  a  depth  of  2,000  feet.  While  the 
higher  situated  galleries  ceased  to  yield  pay  ore  in  sufficient  quantity,  the  exceedingly  rich 
ores  diaoovered  in  the  lowest  levels  could  not  be  reached  on  account  of  great  bodies  of  water, 
which  pumps  and  engines  could  not  master,  and  Uie  lower  levels  hM  to  be,  for  the  time 
beinc,  abandoned. 

"There  have  been  drain  tunnels  in  the  Harz  for  a  long  time,  which  were  used  as  canals 
lor  the  transportation  of  ores.  Already  at  the  conunencement  of  the  16th  century  mechani- 
cal means  to  remove  the  water  from  the  mines  were  insufficient,  and  drain  tunnels  were  oon- 
■tnicted  at  that  early  period.  The  first  tunnel  was  commenced  in  IS25,  another  in  1548,  one 
in  1551,  and  still  another  in  1573.  By  aid  of  these  tunnels  mining  was  continued  in  those 
districts  for  200  years,  but  about  the  middle  of  the  last  century  it  became  difficult  sgain  to 
master  the  water. 

**Ia  17d9  another  deep  tunnel— having  a  length,  including  galleries,  of  57,000  feet,  or 
nearly  1 1  miles — was  completed.  But  this  also,  afterwards,  was  considered  insufficient  for 
future  purposes,  for  notwithstanding  additional  engines  might  have  bi>en  used  for  a  while, 
their  dimensions  and  cost  in  mines  which  had  reached  such  an  enormous  depth  would  have 
been  very  great.  And,  after  all,  the  surest  and  cheapest  way  for  water  to  be  removed  is  by 
its  natural  flow ;  the  engines  have  enough  to  do  in  pumping  the  water  up  to  the  Ernst  August 
tunn^  as  that  gives  the  deepest  natural  drainage  which  can  ever  be  ootained. 

DFiU!RiPTiON  OF  Tunnel. — *'In  lf^5(»,  nt'ter  careful  surveys  and  due  consideration,  the 
conAtnictiou  of  the  Ernst  August  Tunnel  wa.s  resolved  upon ;  it  was  to  commence  at  Gittelcle, 
a  little  town  at  the  foot  of  the  Harz  mountains,  and  it  was  estimated  that  22  vears  would  be 
required  for  its  completion,  but  it  only  took  a  little  over  half  that  time,  for  it  was  entirely 
completed  in  12  years  and  11  months.  Nine  shafts  had  been  sunk,  from  which  18  gal- 
leries or  driAs  were  run,  and  one  from  the.  mouth,  so  that  the  work  progressed  from  19  ditter- 
eut  points.  The  connections  were  made  with  such  perfection  that  they  could  not  be  recog- 
nized after  they  were  completed. 

**Thi»  tunnel  has  a  uniform  fall  of  5  i*,^  inches  to  each  630  feet,  or  1  in  1,400;  its  height 
is  eight  feet  three  inches ;  its  width,  live  teet  six  inches,  and  its  shape  that  of  an  egg,  Ihe 
water  has  a  sufficient  depth  to  allow  the  use  of  long  flat-boats,  for  the  transportation  of  ore. 
A  port  of  the  water-course  is  covered  over,  to  be  used  as  a  sidewalk  for  the  miners.** 

NECEJMITY  OF  A  Tt'NNEL  TO  THE  C0M8TOCK  LoDE.— We  have  thus  far  reviewed  the 
results  of  mining  experience  where  drain  tnnnels  have  not  been,  and  where  they  have  been 
constructed,  and  the  c<mcIusion  your  corpmittee  arrives  at  is,  that  a  deep  drain  tunnel  to  the 
Comstock  lode  will  not  only  greatly  facilitate  mining  operati%)ns,  but  is  an  absolute  necessity; 
the  sooner  it  is  constnict«d  the  more  benefit  will  be  derived  therefrom,  and  without  it  nothing 
ia  more  certain  than  the  abandonment  of  those  mines  before  the  lapse  of  many  years. 

The  necessity  of  the  tunnel  having  been  sufficiently  demonstrated,  it  remains  to  show  that 
the  ore  which  will  probaJbly  be  obtained  from  these  nnncs  will  justify  the  cost  of  construction. 

The  first  question  to  be  examined  is,  whether  the  ore  in  the  Comstock  lode  extends  to  an 
unlimited  depth.  This  question  has  been  so  ablv  handled  by  Baron  llichthofen,  an  eminent 
geologist  of  the  highest  European  reputation,  that  wo  content  ourselves  by  giving  some 
extracts  from  a  letter  written  by  him  upon  this  subject,  in  February,  1865,  and  published  in 
one  of  the  pamphlets  issued  by  the  Hutro  Tunnel  Company.  For  a  more  detailed  account 
of  the  geoh>gy  of  the  Washoe  country  we  refer  to  his  atle  report,  to  be  seen  on  the  tables  of 
this  institute. 

CONTIMJITY  OP  THE  CoMSTOCK  LoDE.— Tho  learned  Baron  says:  "The  value  of  a  deep 
tunnel  will,  of  course,  chiefly  depend  upon  the  question  whether  these  mines  will  ever  be 
worked  to  considerable  depth ;  that  is,  whether  the  Comstock  vein  will  extend  far  down,  and 
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whether  it  will  retain  its  metal liferons  character  in  depth.  Both  qnetitions  will  have  to  be 
decided  from  the  study  of  the  structnre  and  nature  of  the  Comstock  vein,  and  from  compar 
ing  the  results  with  the  observations  at  such  mines  in  other  countries  which  have  alraadj 
been  worked  to  great  depth.  My  experience  on  the  Comstock  vein  is  based  on  cloee  aM 
repeated  examinations  of  nearly  all  the  mines  on  its  course.  I  believe  I  concur  with  almoit 
everybody  who  has  had  equal  experience  about  them,  in  the  opinion  that  it  is  a  true  fissmv 
▼ein«  of  extraordinary  length,  and  extending  downwards  much  further  than  any  miniig 
works  will  ever  be  able  to  be  carried  on.  It  would  be  too  lengthy  to  enumerate  the  variou 
reasons  which  lead  most  positively  to  this  conclusion.  It  is  now  assumed  almost  univeraally 
as  a  fact,  and  the  number  of  those  who  consider  it  as  a  gash  vein,  or  a  system  of  gash  vei]u» 
is  fast  diminishing. 

**As  to  the  downward  continuance  of  the  ore-bearing  character,  every  instance  goes  to 
show  that  the  average  yield  in  precious  metals  remains  about  the  same  at  every  depth. 
Some  mines  had  accnmulations  of  ore  near  the  surface,  (Ophir,' Mexican,  Gold  Hill;) in 
others  they  commenced  very  near  under  the  surface,  (Gou^  and  Curry,  Potosi,  Yellow 
Jacket,  Belcher;)  at  others,  again,  considerable  work  had  to  oe  done  before  bodies  of  ore  of 
any  amount  were  struck,  (ChoUar,  the  southern  part  of  Gold  Hill,  Uncle  Sam,  and  others;) 
and  some  which  had  no  ore  heretofore,  appear  to  have  good  prospects  to  find  it  soon.  The 
tact  that  some  rich  bodies  of  ore,  which  were  found  near  the  surface,  gave  out  at  a  depth  of 
a  few  hundred  feet,  induced  the  common  belief  that  the  Comstock  vein  was  becoming  pooisr 
in  its  lower  parts.  But  the  explorations  of  the  last  few  months  have  entirely  defeated  this 
opinion.  On  the  contrary,  the  enormous  amount  of  bullion  which  is  being  produced  by  the 
mtnes  at  present  may  almost  appear  to  prove  that  the  vein  is  improving  in  depth.  But  this 
conclusion  is  probably  equally  tallacious,  as  it  must  be  borne  in  mind  Uiat  many  mines  have 
been  developed  at  different  levels  and  ore  is  being  extracted  from  several  of  those.  Hoistiiig 
works  and  we  mode  of  extracting  the  ore  have  also  been  improved,  and  of  course  help  to 
increase  the  daily  produce.  This  average  equality  of  the  produce  of  the  vein  at  dilferent 
levels  is  not  onlv  true  for  the  amount  of  ore  extracted  but  also  for  its  yield.  The  rich  body 
of  ore  in  the  Ophir  and  Mexican  mines  forms  the  only  exception  to  this  rule,  as  none  of  equal 
average  percentage  in  silver  and  gold  has  been  found  again.  Even  the  relative  proportion 
of  gold  and  silver  in  the  ore  has  not  undergone  any  material  change,  though  the  bullion,  on 
account  of  the  more  imperfect  process  of  reduction,  contained  at  first  proportionally  more 
gold  than  at  present 

*' There  is  no  reason  to  doubt  that  the  equality  of  average  produce  and  yield  throughoot 
the  entire  length  of  the  vein  will  continue  downward  to  any  depth ;  besides  the  very  obvi- 
ous theoretical  conclusion  that  vast  amounts  of  silver  cx)nld  not  be  carried  into  the  fissure 
from  the  overlying  or  enclosing  rocks,  but  naturally  had  to  riso  from  unknown  depths, 
through  the  channel  of  the  fissure  itself,  to  be  deposited  in  it  where  the  conditions  for  subli- 
mation or  precipitation  were  given  in  its  open  space ;  experience  in  other  countries  by  do 
means  shows  of  a  regular  decrease  or  increase  in  yield  as  of  cooimou  occurrence,  though 
either  of  them  may  happen.  More  commonly,  the  produce  of  true  fissure  veins  in  precious 
metals  has  been  found  to  be  about  constant." 

The  Baron  wrote  the  abovo  over  two  years  ago ;  the  explorations  made  since  that  time  in 
the  Hale  and  Korcxoss  and  other  mines,  strongly  confirm  the  views  expressed  by  him. 

Nearly  all  writers  who  have  specially  studied  the  question  of  the  continuance  of  mineral 
veins  in  depth  have  arrived  at  the  same  conclusion.  We  will  give  an  extract  upon  this  sub- 
ject from  aij  eminent  French  writer,  M.  Burat.     He  says : 

**In  all  countries  where  isolated  veins  are  worked,  a  large  number  of  them  have  been 
abandoned  and  taken  up  again ;  abandoned  because  accidents  or  barren  streaks  rendered  the 
working  burdensome,  and  afterwards  taken  up  again,  when  they  have,  by  the  aid  of  capital, 
been  made  productive  mines.  The  same  veins  have  becm  declared  to  be  rich  or  exhansted 
for  these  reasons  at  different  times ;  exhausted  always  when  the  owners  were  discouraged, 
and  rich  after  the  execution  of  further  works  had  pierced  the  barren  places.  These  are  the 
facts  of  which  we  will  iclate  several  examples,  and  by  which  we  intend  to  prove  that  each 
reworking  of  a  vein  after  an  abandonment  more  or  less  long,  bears  witness  ot  the  continuity 
of  mineral  veins  in  depth." 

Burat  and  other  prominent  writers  recite  numerous  instances  of  this  kind,  but  wo  cannot 
give  place  to  them  in  this  report 

THE  SUTRO  TUNNEL. 

The  proposed  tunnel  begins  ^  miles  below  Dayton,  between  Corral  and  Webber  canons. 
The  distance  from  the  mouth  of  the  tunnel  to  the  Savage  Works  is  a  little  over  four  miles,  but 
as  the  Comstock  lode  dips  to  the  east,  it  will  be  cut  in  20,17bJ  feet.  *  It  will  pass  through  the 
different  led^  in  Silver  Star  and  other  districts  nearly  at  right  angles.  Allowing  a  grade 
of  one  inch  in  100  feet,  or  four  and  four-taiUhs  feet  per  mile,  it  will  be  1,922  feet  below  the 
floor  of  the  Savage  Works.  The  topography  of  the  country  is  admirably  adapted  for  sinkiug 
shafts,  four  of  which  are  proposed  to  be  put  down.  They  will  not  only  supply  the  tunnel 
with  fresh  air,  but  will  greatly  expedite  work,  as  drifts  can  be  run  each  way  after  reaching 
the  grade  of  the  tunnel.  The  distance  of  the  first  shad  from  the  mouth  of  the  tunnel  is  4,070 
feet ;  depth,  443  feet ;  second  shaft  from  first,  5,150  feet ;  depth,  980  feet ;  third  shaft  from 
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)Cond,  4,060  feet ;  deptb,  1,436  feet;  fourth  shaft  from  third,  4,654  feet;  depth,  1,360  feet ; 
om  fourth  ghaft  to  Comstock  lode,  2,244  feet ;  depth,  1,942  feet.  These  are  conveiiient  dis- 
inces  for  working  and  ventilation.  The  mouth  is  ahout  one  and  a  half  mile  from  Carson 
ver,  and  150  feet  above  hij^h -water  mark.  There  is  a  gradual  descent  for  about  one4hird 
fa  mile,  in  which  a  fall  oflOO  feet  is  obtained,  giving  sufficient  area  for  dumping  and  mill 
ites. 

The  vertical  section  of  the  tunnel  through  rock  not  requiring  anj  support  is  a  drcle  of  12 
)et  djameter,  with  offsets  3i  feet  from  the  bottom,  about  one  foot  wide,  which  support  the 
aperetructure  of  the  railroad  track  to  be  used  for  removing  ore  and  ddrtis  from  the  mine, 
'he  space  under  the  superstructure  is  for  drawing  the  water  from  the  lode.  Where  timber 
apports  are  required  to  sustain  the  adjacent  rock,  the  top  is  level,  and  10  feet  wide,  clear  of 
le  framing;  height  eight  feet  to  the  bottom  of  th«  timbers  supporting  the  railroad,  where  it 
1 12  feet  wide  in  the  clear.  Below  this  there  is  a  triangular  space,  three  feet  seven  inehes  in 
epUi,  forming  the  wat^^r  way* 

The  estimates  of  the  cost  of  construction  have  been  verj  ablj  discussed  in  a  lengthj  report 
y  R.  G.  Carlyle,  esq.,  covering  some  200  pages  of  manuscript,  and  illustrated  by  numerous 
rell-ezecuted  diagrams.  Mr.  Carlyle  has  resided  some  years  in  Virginia  City,  when  he  was 
ie  engineer  of  the  Gould  and  Curry  Company,  and  appears  to  be  thoroughly  fkmiliar  with 
veiTtbing  connected  with  mining  in  that  country.  Tne  minuteness  with  whieh  he  goes  into 
kkeoetails  of  the  proposed  work,  the  elaborate  calculations  into  which  he  enters,  and  the 
rrupolous  manner  in  which  he  weighs  his  conclusions,  entitle  his  report  to  careful  consider- 
lion. 

It  is  impossible  for  us  to  give  more  than  a  condensed  abstract  of  the  results  he  has  obtained. 
rhe  basis  of  his  calculations  is  the  experience  of  himself  and  others  in  mining  near  Virginia 
^ity,  and  the  statements  of  Baron  Richthofen  in  regard  to  the  character  of  the  material 
oicountered  in  the  construction  of  the  tunnel.    The  Baron  says : 

"  The  facilities  of  excavating  the  tunnel  would  depend  mainlv  upon  the  quality  of  the 
rock  through  which  it  will  pass.  It  is  a  remarkably  fortunate  incident  that  the  route  selected 
l)j  Mr.  8utro  not  only  gives  the  greatest  depth,  is  the  shortest,  has  the  best  facilities  for 
working  shafts,  but  promises  also  in  this  respect  to  be  the  most  advantageous.  The  first 
3,000  or  7,000  feet  will  bo  through  trachyte  and  trachvtic  breccia,  which  in  a  broad  semicir- 
3ilar  belt  of  prominent  hills,  swing  from  Dayton  by  the  Sugarloaf  to  Washoe  valley, 
frachytic  breccia  may  easilv  be  worked  by  the  pick,  yet  is  ordinarily  solid  and  dry  enough 
;0  require  no  timbering.  An  idea  of  its  excellent  qualities  for  tnunelliog  may  be  formed 
rom  the  fact  that  in  Hungary  wine  cellars  hundreds  of  feet  in  length  are  with  preference 
excavated  in  this  kind  of  rock.  The  solid  trachyte  is  an  excollont  blasting  rock*  Its  supe- 
ior  qualities  have  caused  its  general  use  in  Washoe  for  building  material ;  it  was  as  such 
pplied  in  the  construction  of  the  solid  masonry  of  Gould  and  Curry  mill.  With  the  use  of 
he  drilling  machine  of  Mount  Ceiiis,  speedy  work  will  be  mado  iu  this  reck.  The  next 
^500  feet  will,  to  all  probability,  exhibit  a  great  variety  of  rock,  some  of  which  will  be  rather 
srd.  The  following  10,000  teet  to  the  cutting  of  the  vein  will  most  likely  consist  of  the 
ftine  material  as  i.s  traversed  by  the  numerous  tunnels  which  lend  at  present  to  the  Comstock 
^in.  This  rock  (tracliytic  greenstone)  would  offer  some  obstacles  it  ii  were  in  an  undccom- 
osed  state.  But  from  the  general  nature  of  its  decomposition,  which  evidently  was  ]ier- 
>rmed  from  bolow  by  ascending  steams  and  vapors  during  a  time  of  volcanic  action,  we 
elieve  we  are  justified  in  the  conclusion  that  it  will  be  found  for  the  entire  length  of  10,000 
^t  of  the  same  rotten  nature  as  in  the  shallow  tunnels  at  present  iu  existence,  and  it  may 
Ave  to  be  timbered  the  whole  distance." 

Mr.  Carlyle  speaks  as  follows  in  regard  to  his  experience  with  the  two  principal  kinds  of 
Ock  to  be  encountered  : 

**  While  I  was  in  the  employ  of  the  Gould  and  Curry  as  their  chief  engineer,  we  used  solid 
rachvte  for  building  purposes,  taken  from  a  quarry  on  the  side  of  the  Sugarloaf  mountain. 

haa,  therefore,  considerable  opportunity  of  learning  the  particular  characteristics  of  the 
tone.  It  is  not  porous,  but  is  very  close  in  its  nature,  has  very  few  seams,  no  grains  or 
pecial  tendency  to  fracture  in  any  particular  direction.  It  is  rather  sotlt,  and,  in  consequence, 
I  easily  drilled  to  any  desired  shape.  The  rock  drills  well  and  blasts  freely,  as  it  does  not 
eem  to  have  much  cohesion  on  account  of  its  many  component  parts.  The  rock  does  not  air- 
ilack  ;  on  the  contrary,  it  grows  harder  by  exposure." 

This  rock  is  extensively  used  for  building  purposes ;  all  the  stone  buildings  iu  the  town  of 
>ayton  are  constructed  of  it. 

Hia  experience  in  working  greenstone  porphyry  he  gives  as  follows: 

**  This  class  of  rock  is  traversed  by  several  tunnels  to  the  Comstock  lode,  all  of  which  were 
asily  worked,  and  they  had  to  be  supported  by  timber.  The  Gould  and  Curry  lower  tunnel 
s  the  only  exci^ption  to  this,  as  it  passed  through  1,400  feet  of  undecomposed  rock,  which 
ras  not  difficult  to  work  on  account  of  its  favorabio  stratification ;  powder  was  used  but  to 
,  small  extent,  and  this  for  the  purpose  only  of  shaking  the  mass.  The  remaining  800  feet 
o  the  lode  had  to  bo  timbered,  as  the  rock  would  not  support  itself.  The  whole  length  of 
bis  tunnel,  2,200  feet,  was  run  from  one  working  point  in  486  working  days,  or  16  months ; 
be  work,  however,  was  distributed  over  a  period  of  two  years,  as  it  did  not  progress  steadily.  ^ 
!*be  average  daily  progress  was  nearly  £tve  feet*'  M 
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Mr.  Carljle  estimates  that  10,535  lineal  feet  of  tannel  will  be  tlirough  solid  rock*  and 
9,643  through  decomposed  rock  requiring  timbering. 

Shaft  No.  1  is  7i  feet  by  ^^  feet,  and  shafts  Nos.  2,  3,  and  4  are  7i  feet  bj  14  feet,  outside 
of  planking.  They  are  timbered  and  planked  from  top  to  bottom,  and  divided  into  twoeom- 
partments — one  for  pumping  out  the  water,  and  the  other  for  raising  the  excavated  naateriaL 

Preliminary  tunnels  are  oriven  from  the  bettom  of  these  shafts  in  both  directions  till  thej 
meet  These  tunnels  are  in  solid  rock,  ^ve  feet  in  width  and  seven  feet  high,  the  top  befog 
■a  semicircle.  In  rock  requiring  timbering  they  are  of  a  box-shape,  four  feet  wide  on  top,  fire 
feet  on  bottom,  and  six  feet  four  inches  inside  of  the  timbering,  with  a  channel  below  for 
drainage. 

TiMK  REQUIRED  TO  FINISH  TuKNBL.— ''The  time  required  to  sink  the  different  shafts 
on  the  Sutro  tunnel,  and  make  connections  of  the  drifts  from  the  same,  I  estimate  as  fol- 
lows, on  the  basis  that  four  feet  can  be  sunk  per  day  on  the  shafts,  and  ^re  feet  made  on 
the  drifts : 

"  Connection  from  drift  No.  1  in  462  working  days. 

*'*  Connection  from  drift  No.  2  in  693  working  days. 

**  Connection  from  drift  No.  3  in  708  working  days. 

**  Connection  from  drift  No.  4  in  815  working  days. 

"  Since  all  these  shafts  would  be  progressing  at  the  same  time,  the  connections  from  sfasfts 
Nos.  1,  2,  and  3  will  be  made  before  those  of  No.  4,  and  the  whole  time,  therefore,  nqnired 
to  finish  a  preliminary  tunnel  to  the  Comstock  lode  would  be  815  days. 

**  The  enlargement  of  this  preliminary  tunnel  will  progress  from  the  mouth  from  time  to 
time  as  the  connections  are  made,  and  will  be  completed  up  to  a  point  midway  between  shafts 
Uiree  and  four  by  the  time  the  last  connection  is  finished.  From  that  point  4,618  feet  would 
still  remain  to  be  enlarged,  which  would  occupy  116  days.  The  total  time,  theieftNre, 
required  to  complete  the  Sutro  tunnel  to  the  Comstock  lode  would  be  931  days,  or  two  yean, 
six  months,  ana  21  davs.'* 

The  committee  would  remark  in  regard  to  the  removal  of  the  rock  for  4,618  feet,  that  esti- 
mating the  sectional  area  at  nine  yards,  the  amount  is  only  13,854  cubic  yards,  on  which,  as 
the  cut  can  be  worked  all  along  the  top  and  at  the  two  ends,  sufficient  number  of  men  can 
be  employed  to  remove  it  In  the  time  indicated. 

Mr.  Carlyle  then  cites  numerous  instances  of  shafts  sunk  by  different  companies,  and  tim- 
Bels  driven  to  the  Comstock  lode,  which  prove  that  his  estimate  of  four  feet  per  day  in  sinkisg; 
shafts,  and  ^ye  feet  in  driving  tunnels,  whenever  prosecuted  with  energy,  is  confirmed  bj 
experience,  making  due  alloH  ance  for  their  size  ana  other  circumstances,  which  in  somecaiei 
have  retarded  work. 

Your  committee  are  of  the  opinion  that,  with  proper  energy,  a  sufficiency  of  capital,  and 
provided  no  extraordinary  obstacles  are  encountered,  the  tunnel  might  be  finished  in  the  time 
stated,  but  it  is  so  well  known  that  delays  are  met  with  in  works  of  this  kind,  from  causes 
impossible  to  anticipate,  that  it  is  probable  that  an  additional  time  of  least  one  year  may  he 
occupied.  It  is  sate  to  say  that,  njaking  all  due  allowance  for  coutiugencies,  the  tunnel  can 
be  completed  in  from  three  and  a  half  to  fuur  years. 


SEGTIOir    II. 

EASTERN   NEVADA. 

The  eastern  Nevada  mining  region,  as  the  term  is  nsed,i8  nnderstockl  to  inclade 
that  part  of  Nevada  constituting  the  counties  of  Lander, Nye, and  Lincoln;  being 
considerably  more  than  half  the  State ;  or  embracing  an  area  of  three  and  a  half 
degrees  of  longitude  and  seven  of  latitude,  if  we  include  the  portion  of  territory 
taken  from  Anzona  and  added  to  this  State  by  an  act  of  the  39th  Congress ; 
making  an  aggregate  of  about  60,000  square  miles,  or  an  area  equal  to  the  entire 
State  of  New  York,  with  several  of  the  lesser  New  England  States  added.  This 
gFeat  region,  at  the  beginning  of  the  present  decade,  was  almost  entirely  unknown 
to  the  world,  as  it  was  unoccupied  and  unexplored,  save  one  or  two  routes  travelled 
by  the  emigrant  from  the  valley  of  the  Mississippi  to  the  Pacific  coast  It  had 
been  crossed  along  the  line  of  the  Humboldt  river,  and  upon  the  more  direct 
route,  part  of  which  is  now  the  road  taken  by  the  great  overland  mail.  Fremont 
and  other  explorers  had  also  crossed  by  different  routes,  but  they  had  regarded 
it  as  a  sterile  waste,  and  without  looking  for  minerals  or  what  might  give  value 
to  the  country,  sought  only  for  routes  or  passes  by  which  they  could  most  oxpe- 
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aldtode  alK^v<:  iioc^vax«r  of  10.000  fetet.  TUom^  bills  aihI  laoiuiuiiii^  m«  umallv 
ouToed  mi:L  MaziTj  paxcbfs  of  |HDe«  mUr«  and  iQafaf^truiy  trN«»  fiira)4iin£*rxorl- 
leiit  t&bV,  bat  g«ieznIlT  valnrloA^  for  bnildiiu;  maimal,  alihou^h  ih*\o  mhtnU- 
ities  vbere  thm  are  ffTX)TW  of  r>ine«  fix^n  wlucL  a  fair  qaalitT  «^  luiuber  i»  man»> 
lactiiied.  TLese  hi^ls  and  valleys,  if  forbidding  in  their  j^'nc^ll  aspM^«  ami 
apparently  barren,  piodoce  a  nx»t  excellent  and  natriciiHis  «p(viesof  buneb  jErniw« 
and  ooBfdtme  a  very  superior  j^iaunir  country ;  wbile  in  the  many  caa«m«  of  tlw* 
tDooBtain?.  2ii:d  in  all  tho  lanrc  v;^llevs.  an*  tracts  of  land  of  an  eKcm\lins;lv  pitv 
dnciive  charai-ter.  The  lands  suMvptible  of  pn^tiiable  tillap>  aniouui  in  tlie 
aggn^aie  10  a  cwu>i«.u.-rsiMo  an-a.  and  ait»  oajvible  of  funiisluns::  nu*si  of  the  ]m>- 
diicte  of  the  farm  cT»>wn  in  temjH'rato  oliiaates.  The  jrra^es,  «rniin,  and  vt^je- 
tables  UT-  ff  ir'--»l  •i'KLii'v.  A!rni'ul::;n'  ;;r.d  laamifacnires  oan  Iv  t>»i;d»ol^^l  on 
a  liiJiiit'd  >fa!v. liii'l  will  U-  jrn.*ai  as^istaius  to  the  chief  n^s^Minv  ot  the  ^Mimtry — 
mininir.  The  mineral-bearing  veina  of  e:isteni  Nexiuhi  wei\»  lirst  made  knonn 
in  1S62,  at  the  time  when  attentiun  was  ealled  to  the  subjivi  bv  the  deveh»]>- 
luenis  nuule  npun  the  "  Comst«K?k  UHhri*,"  and  froui  which  near  ^ii\000,OiH)  vi 
bilver  Lave  been  taken.     The  historv  i»f  this  discoverv  savs: 

Earlj  in  the  month  of  Mav,  IHTri,  William  H.Talcott,  an  attache  of  th^  9i%^  Ktatlon  at 
Jacob«*s  Sprinirv,  a  post  on  the  transcoutim^ntai  8ia|r<^  route,  whil^  haiiUnf;  W4Hh1  th^m  th« 
hillside,  now  within  the  lirait«  of  the  city  of  Austin,  obtcoTeivJ  a  vrin  of  n>eUiUtH«rin|r  quana, 
and  carried  a  (tmall  qaantity  with  him  to  the  sution.  The  ruck  pnwing  to  conuiuMlvw,  the 
ledge  wa«  located  as  a  minin|f  claim,  and  named  the  Pony,  aa  the  difcoverer  bad  fomierly 
been  a  rider  of  the  ponj  expn*s.<.  On  the  lUth  dar  of  Mar,  l!^>i,  n  mininfr  dintricl  waa 
formed,  iuclndini;  an  art-a  7r>  miles  in  length  east  and  west,  and  ;!t)  mile^  noith  and  smith, 
and  named  the  Kco*'  river  mining  dintrict.  A  code  of  laws  was  adopted  alter  the  custom 
of  miners,  and  William  M.  Talcott,  the  discovexvr,  elected  lecorder.  and  the  claims  alivatly 
discovered  were  recorded. 

The  extent  of  th«*  district  east  and  west  is  noiniually  IC^  utiles,  btit  ivnlly  it 
otily  extends  from  the  western  base  of  the  motintain  to  the  summit,  alMHit  thrm^ 
miles. 

Tliis  was  the  inangnration  nf  the  Rwse  river  miniii*;  ri'jjioii.  Its  mxww  in 
ilcrived  from  a  siuall  stream  called  1Um'S<^  river,  ilowiiij^  from  south  to  tiorth 


through  the  valley  whi<h  borders  the  western  t»aseof  the  mountains.     1Mie  extiiMUO 
length  of  Reese  nver  is  about  150  mih»s,  when  it  empties  into  the  llumholdt, 
l»ut  the  water  usually  sinks  and  is  h»st  iK'fore  wachiug  tlie  hitler  Mn'iuu.     Tin 
valh;}-  averages  about  live  miles  in  width,  and  coutuius  wuue  g"«»d  ngviculturu 
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land.    The  moHntain  range  in  which  the  silver  was  fonnd  received  the  name  of 
^Toiyabee,"  an  Indian  word,  meaning  a  range  of  hills.     This  range  is  of  aboot 
the  same  length  as  the  river,  and  is  from  5  to  15  miles  broad  through  its  base, 
and  rises  above  the  subjacent  valley  from  1^000  to  5,000  feet.     It  is  geologicallT 
composed  of  primitive  rocks,  of  which  granite  or  gneiss  and  slate  are  the  princi- 
pal, with  qnartzite,  limestone,  serpentine,  porphyry,  and  others  as  occadonal 
varieties.     In  all  are  found  veins  of  quartz-bearing  gold,  silver,  copper,  lead, 
antimony,  and  other  metals.     In  its  general  character,  appearance,  and  forma- 
tion it  resembles  the  numerous  other  ridges  running  parallel  to  it  through  the 
country,  and  from  10  to  30  miles  distant  from  each  other,  separated  by  valleys 
generally  containing  a  proportion  of  tolerable  soil,  yet  unoccupied  and  irreclaimed. 

The  discovery  of  silver  being  made  known,  the  news  spread  rapidly  and  the 
people  flocked  to  the  locality.  Situated  on  the  line  of  the  overland  stage  and 
telegraph,  it  was  convenient  to  reach.  The  site  for  a  largo  town  was  surveyed, 
and  Austin  was  built ;  now  incorporated  as  a  city,  with  its  mayor  and  board  of 
aldermen,  city  officers,  police,  a  city  hall,  a  daily  newspaper,  saloons  and  stores, 
a  national  bcmk;  private  banks  and  assay  offices,  costly  churches,  public  and  pri- 
vate schools,  public  halls  and  lecture  rooms,  comfortable  private  dwellings,  gas- 
works for  lighting  the  city,  water- works  and  pipes  supplying  the  houses,  sewered 
streets,  stages  running  in  all  directions,  and  the  telegraph  connecting  it  with  all 
parts  of  the  world — in  fact,  possessing  the  usual  features  of  a  city.  Refeiring  again 
to  the  history  of  Austin  in  the  directory  of  the  city,  the  writer  says  :  "  Centrally 
in  the  State  of  Nevada  is  the  young  and  liappy  city  ef  Austin.  Should  its 
locality  be  sought  for  on  the  map  of  America,  it  will  be  found  where  is  usually 
marked  the  vacancy  of  the  *  unexplored  regions,'  in  latitude  30®  29^  30^',  and 
in  longitude  west  from  Washington  40®  4',  or  117®  5>*  west  from  Greenwich, 
England,  being  almost  precisely  in  the  geographical  centre  of  Nevada.^' 

This  centre  is  conveniently  reached  from  the  cast  or  west,  and  without  hard- 
ship or  danger.  The  great  trans-continental  highway  runs  through  it  with  a 
daily  stage,  mail,  and  express.  Two  other  stages,  running  between  Austin  and 
the  Pacific,  cany  passengers  and  freight  at  very  low  rates.  By  daily  stage  the 
journey  from  San  Francisco  to  Austin  is  performed  in  four  days,  at  the  cost  of 
$50.  By  the  other  stages  the  timi^  is  greater  by  one  or  more  days ;  the  cost  is 
from  $15  to  $30.  The  road  is  good,  and  fi-eight  wagons  bearing  10,000  to  15,000 
poimds  weight  are  taken  over  it.  The  distance  to  San  Francisco  is  473  miles, 
of  which  more  than  half  is  travelled  by  steamboat  and  railroad.  From  the  east 
the  traveller  leaves  the  Missouri  river  by  the  cars  of  the  Union  Pacific  railroad 
or  its  branches.  After  the  present  year  (1867)  the  cars  will  quickly  and  easily 
bear  him  GOO  miles  westward  over  the  great  plains,  and  thence  by  sta^o  900 
miles  through  Bridger  Pass  by  Salt  Lake  to  Austin,  requiring  about  10  days  of 
travel.  Great  bodies  of  immigrants  cross  annually  with  their  own  conveyances, 
subsisting  their  animals  upon  the  native  grasses,  or,  as  may  be  done  at  tho  present 
time,  purchasing  forage  which  is  produced  at  the  settlements  along  tho  road. 
This  mode  of  travel  greatly  lessens  the  expense,  but  requires  from  40  to  60  days 
for  the  journey. 

The  laws  and  customs  of  Nevada,  which  are  recognized  by  the  government  of  the 
United  States,  pei-mit  miners  upon  the  discovery  of  metal-bearing  lodes  in  an  unoc- 
cupied locality  to  organize  a  mining  district,  aesignate  its  bounds,  pass  a  code  of 
laws  regulating  the  location  and  tenure  of  mining  property,  and  choose  a  recorder 
of  locations!  These  districts  are  usually 'from  10  to  20  miles  square,  though  gov- 
erned by  the  physical  features  of  the  country  and  the  contiguity  of  other  districts. 

Rbese  RrvKR  District — How  Claims  are  Acquired. — Reese  River  dis- 
trict. Lander  county,  was  the  first  organized,  and  has  given  its  name  to  the 
surrounding  country.  Its  mineral  belt  comprises  an  area  on  the  western  slope 
of  the  Toiyabee  mountains,  about  two  miles  in  width  and  seven  in  length. 
Tne  dimensions  were  formerly  greater,  but  the  area  mentioned  comprises  what 


^  WEST  OF  TOE  ROCKT  MOUSTAISni.  S9T 

is  now  eoiisideivd  as  the  district.  Upon  or^ranizaticm  a  code  of  laws  wms  adopted 
regulaung  the  size  and  manner  of  location  of  minin^r  claims.  The  law  as  fii^ 
passed  accorded  to  the  locators  of  a  vein  the  gronnd  and  all  the  mineial  it  con- 
tained  for  a  vidth  of  200  feet  on  each  side  of  the  vein  located.  In  a  few  months 
large  additions  were  made  to  the  pi>pnlat]on,  and  the  law  was  amended  so  as  to 
lestrkt  ownezship  to  the  lode  or  vein  actoally  discoveied  ami  located,  with  the 
privile^  of  occnpying  the  soiface  necessaiy  for  working  the  mine.  The  mining 
laws  M  other  districts  in  eastern  Nevada  do  not  differ  materially  from  those  of 
Reese  river.  The  laws  of  Congress  acknowledge  the  validity  of  these  rules 
and  permit  miners  to  go  npon  the  public  lands  and  take  possession  of  the  mines, 
promising  no  interference.  These  laws  explain  themselves.  The  ground  is 
public  and  open  to  all  the  world.  Any  man  can  iro  npon  it,  and  by  finding  a 
vein  of  sold^  or  silver,  or  any  other  ore  can  make  it  his  own,  and  is  assured  and 
protected  in  his  tide.  In  no  other  countrv  is  such  a  privilege  given.  A  country 
stored  with  wealth  invites  the  people  of  all  the  earth  to  come  and  take  possession 
and  become  independent  land-ownera  and  miners. 

Within  the  limits  of  the  district  over  6,000  locations  have  been  made,  but  this 
does  not  indicate  the  number  of  distinct  silver-bearing  veins  known  to  exist* 
There  are  many  hundreds  of  known  value.  These  veins  are  in  the  granite  rock, 
and  are  from  ax  inches  to  three  feet  in  thickness.  They  generally  lie  parallel 
to  each  other,  with  a  strike  northwest  and  southeast  and  a  aip  to  the  noitheast 
A  movement  of  the  rock  has  at  some  places  lieen  made,  and  these  ledges  are 
broken  or  have  ''  faults,''  and  the  angle  of  their  dip  is  not  so  great* 

Mode  of  Working. — The  veins  are  usually  explored  by  means  of  an  inclined 
shaft  commencing  where  the  ore  appears  at  the  surface,  and  following  down  with 
the  dip  of  the  le^e.  When,  after  thus  sinking  a  distance  sufficient  to  render 
certain  the  existence  and  character  of  the  vein,  it  is  thoiurht  desirable  to  open  it 
as  a  mine,  and  to  work  it  conveniently,  a  ]>erpendicalar  sliaft  is  sunk  at  a  point 
tityme  distance  from  the  outcrop,  as  the  grouiul  ponnits,  calculating  to  pioav  llic 
vein  at  a  <lepth  of  100  feet  or  more  lM*neatb  the  sniface.  These  shafts  an*  of 
different  dimensions,  the  l)est  beinj?  about  5  bv  15  feet.  The  cost  of  sinkinsr 
Bucli  a  shaft  and  securely  timWring  it  is  about  SGO  i>er  foot  of  depth. 

Description  of  Ores. — A  belt  of  silver-bearing  veins  runs  from  Marshall 
cauoD,  in  the  southern  part  of  the  district,  northerly  to  the  Amador  district,  a 
distance  of  about  six  miles.  This  l>elt  is  about  half  a  mile  in  Avidth.  In  it  are 
a  great  number  of  parallel  veins  similar  in  character  and  generally  rich.  The 
different  localities  are  designated  as  follows,  coinnieucing  at  the  stuith  :  Miguel 
caiion,  Marshairs  canon,  Union  hill.  Central  bill,  Lander  hill.  Emigrant  caAon, 
Telegraph  caiion,  Yankee  Blade,  and  Now  York  ravine,  the  northern  lino  of  the 
district  separating  it  from  Amador.  Each  of  these  localities  is  li»cally  known 
for  its  particular  mines  in  the  more  advanced  stages  of  development.  Those  of 
the  district  most  systematically  ojwned  are  the  Great  Eastern,  Timoke,  Oregtm, 
North  Star,  Florida,  Magnolia.  Savag(\  Diana,  Troy,  Biiel  North  Star,  l^x»vi- 
deucixi,  Kaleseed,  and  some  others  on  Lander  hill,  in  the  city  of  Austin,  and 
within  an  area  of  a  few  hundrcnl  yards  squaie.  These  are  veins,  the  gangiio 
being  quartz,  of  10  inches  to  two  feet  in  width,  of  highly  concentrattMl  on%  easily 
and  cheaply  mined.  On  Central  hill  aie  the  North  River,  Hubbard,  Naiad 
Queen,  Penobscot,  and  others,  which  are  well  developed  and  have  prodiUMxl  a 
considerable  amount  of  bullion.  On  Union  hill  are  the  Whitlatch  Union, 
Camargo,  Silver  Chamber,  and  Tuscarora,  fnmi  which  bullion  has  been  taken. 
At  Yankee  Blade  and  in  the  vicinity  are  the  Confidence,  3Iaggie,  Ontario,  Yan- 
kee Blade,  Whitlatch  Yankee  Blade,  3Iiami,  Chase,  Metaci>m,  ^lidas,  OreiMi 
Emigrant,  Vineyard,  Ve<lder,  and  Sclavonia,  most  develo|)c»d  and  t)!*  the  lK»st 
promise,  while  many  others  are  located,  partially  d(»veloped,  and  reganled  as 
valuable.  A  catalogue  of  the  locations  made  in  the  <listrict,  or  an  opinion 
reganling  them,  would  be  useless ;  many  have  been  abandoned  ai'ler  sonic  slight 
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devolopments.  The  general  character  of  ihe  ore  throughout  the  district  is  the 
same  in  the  same  relative  positions.  At  the  surface,  and  to  the  depth  of  50  to 
70  feet,  where  water  is  found,  the  vein  matter  is  loose  and  friable,  has  a  dirty  of 
earth-stained  appearance,  and  the  silver  is  found  in  the  form  of  a  chloride  ore, 
presenting  a  dark  or  straw-colored  appearance.  When  the  water  is  reached  the 
vein  matter  shows  the  white,  clear  quartz,  2vnd  the  ore,  then  usually  an  antimo- 
nial  sulphuret,  is  quite  black,  and,  contrasted  with  the  white  quartz,  presents  a 
beautiful  appearance.  Its  value  is  readily  ascertained  by  one  experienced  in 
observing  it.  The  ore  taken  from  below,  where  the  water  has  long  existed  in 
the  earth,  often  contains  beautiful  crystals  of  silver.  From  these  mines  are 
obtained  specimens  which  adorn  the  cabinets  of  the  mineralogists,  the  lovers  of 
the  beautiful  and  unique,  and  the  curiosity  hunter. 

The  limits  of  this  report  do  not  permit  a  full  description  of  the  varieties  of 
ores,  nor  the  discussion  of  the  foimations  of  the  veins.  It  will  suffice  to  notice 
the  nuuiner  of  their  development,  and  to  show  their  value.  In  the  district,  as 
has  been  said,  are  more  than  6,000  locations  of  mines  of  500  to  2,000  feet  each. 
Probably  1,000  of  these  have  been  so  far  developed  as  to  prove  that  they  pos- 
sess a  value ;  but  of  this  number  only  a  few  are  at  present  mined.  A  descrip- 
tion of  a  few  of  the  most  noted  on  Lander  hill  will  give  an  insight  into  the 
character  of  all  and  an  idea  of  the  extent  of  operations  to  be  undertaken  in  the 
future. 

The  North  Star,  belonging  to  the  Manhattan  Company,  was  located  in 
1862.  In  its  first  stages  of  development  it  was  opened  by  an  incline,  which 
exposed  chloride  of  silver  ore,  and  waa  mined  with  some  profit.  At  a  greater 
depth  the  ore  was  a  sulphuret.  Subsequently  a  perpendicular  shaft  was  sunk, 
piercing  the  vein  at  the  depth  of  200  feet,  and  with  powerful  steam  hoisting 
machinery  the  mine  is  still  worked  with  profit.  The  vein  is  encased  in  granite, 
is  generally  about  14  inches  in  width,  and  is  mined  without  the  aid  of  powder. 
In  Febniary  last,  of  some  hundreds  of  tons  mined  and  reduced  at  the  mill  of  the 
company,  the  average  product  was  $240  per  ton  of  2,000  pounds.  'J^ho  work- 
ings of  the  quai-ter  ending  June  30  show  507  tons,  and  a  product  of  $149  40 
per  ton.  The  ore  found  in  this  mine,  as  in  all  the  others  in  the  district  when 
below  the  line  of  permanent  water,  is  commonly  denominated  a  sulphuret, 
although  it  comprises  several  varieties  of  ore  containing  sulphur. 

The  Oregon  is  a  parallel  vein  within  a  few  hundred  feet  of  the  North  Star, 
Ixjlongs  to  the  same  company,  is  worked  by  the  aid  of  the  same  machinery,  and 
in  all  respects  resembles  it. 

The  Great  Eastern  is  opened  by  a  perpendicular  shaft,  and  is  advanta- 
geously worked.  In  one  month,  to  the  labor  of  30  men  it  produced  137  tons  of 
ore,  which  returned  of  bullion  an  average  of  $346  77  per  ton,  or  an  aggregate 
of  847,507  50.  The  vein  is  from  10  to  30  inches  in  thickness,  averaging  per- 
haps 18  inches.  The  gangue  is  a  clear  white  quartz,  and  the  ore,  which  consti- 
tutes a  large  percentage  of  the  vein,  is  an  antimonial  sulphuret,  or.  sua  locally 
termed,  a  ruby  silver,  from  its  dark  red  or  ruby  color.  Tbo  mine  was  lii-st  opened 
by  an  incline  following  the  inclination  of  the  ledge,  which  dipped  at  an  angle 
of  al)out  30°  from  a  horizontal,  to  the  depth  of  250  feet,  developing  much  gwd 
ore,  although  the  vein  was  very  narrow.  For  the  better  opening  of  the  mine  a 
peii)endicular  shaft  was  sunk  at  a  distance  of  400  feet  northeast  of  the  croppings, 
which  pierced  the  ledge  at  a  depth  of  300  feet.  At  this  depth  it  was  found  of 
greater  size  and  value  than  in  the  incline.  It  is  unfortunate  that  at  iho  date  of 
this  report  the  workings  should  be  in  banen  rock.  A  depth  of  350  feet  has 
been  reached,  and  extensive  explorations  have  been  made  without  finding  ore  of 
the  quality  which  heretofore  made  its  workings  so  profitable.  The  mine  is 
worked  through  the  vertical  shaft  before  spoken  of,  which  is  divided  into  com- 
partment* to  create  a  current  of  air,  that  passes  down  one  compartment  and  op 
another,  affording  excellent  ventilation.     At  the  greatest  depth  (350  feet)  the 


WEST  OF  THE  BOCKT  MOUNTAmS.  399 

temperature  is  60"  Fabrenhdt*  The  altitude  of  the  sor&oe  is  about  6,000  feci 
above  the  sea.  The  mine  is  easily  dnuned,  dischai^ng  20,000  gallons  daily. 
The  water  is  raised  in  a  backet  by  a  steam  engine  of  oO-horse  power,  which  also 
does  the  work  of  hoisting  the  ore  and  waste  rock  from  the  mine,  which  amoants 
to  60  tons  per  diem.  The  cost  of  transporting  the  ore  to  tho  mill  and  millii^ 
is  as  agreed  upon.  If  the  entire  amount  of  bullion  produced  or  the  ^'  clean-up^ 
is  returned,  the  charge  is  965  per  ton ;  but  if  the  miller  agrees  to  rotum  80  per 
centum  of  the  assay  value  of  the  ore,  the  charge  is  $45  per  ton. 

The  Florida  vein  presents  many  characteristics  of  me  Great  Eastern,  is  in 
size  about  the  same,  and  fiunishes  the  same  quality  of  ore.  It  is  owned  by  tho 
New  York  and  Austin  Silver  Mining  (Company,  and  is  mined  under  the  superin- 
tendence of  Mr.  Edwin  A.  Sherman,  a  skilful  mining  engineer.  The  claim  is 
800  feet  in  length,  and  is  situated  near  the  centre  of  the  belt  passing  through 
Lander  hill.  Its  strike  follows  the  general  direction  of  veins  through  the  hill, 
being  northwest  and  southeast,  its  dip  being  29^  from  a  horizontal  plane.  Its 
development  under  the  present  management  commenced  August  18, 1866.  It  is 
opened  by  an  inclined  shaft  following  the  vein,  and  has  now  reached  a  depth  of 
350  feet.  From  this  incline  three  levels  are  running ;  the  first  at  a  depth  of  150 
feet,  which  has  extended  to  the  northwest  65  feet,  and  above  which  for  a  width 
of  30  feet  the  oro  is  mined  out.  Through  this  mining  tho  average  width  of  the 
vein  is  10  inches.  The  second  level  is  50  feet  below  the  first,  and  between  the 
two  all  the  ore  has  been  mined.  This  level  extends  to  the  southeast  a  distance 
of  230  feet,  and  the  ore  has  been  taken  out  for  a  width  of  30  foet  above  the 
level  along  100  feet  of  it.  The  average  width  of  the  vein  through  this  working 
was  eight  inches.  A  third  level  is  run  at  a  depth  of  300  foet,  which  has  reached 
a  length  of  about  30  feet  on  each  side  of  the  incline.  Along  this  level  the  vein 
has  a  thickness  of  16  inches.  The  amount  of  levels  run  in  tho  past  year  aggre- 
gate 760  lineal  feet,  making  32,000  cubic  foet  of  rock  removed  from  tho  ave- 
nues alone  in  tho  dovelopnieut  ci  tho  mine,  and  about  18,000  more  have  been 
removed  in  the  excavatious  necessary  in  taking  out  the  ore,  making  an  aggre- 
gate of  50,000  cubic  feet  of  country  rock  actually  removed  from  the  mine,  or  a 
small  fraction  over  4^000  tons.  Tho  number  of  tons  of  oro  taken  from  tho  mine 
in  this  time  is  317,  28  of  which  have  not  been  worked.  From  the  oro  worked, 
288  tons  and  1,679- pounds,  there  has  been  produced  $74,823  82,  or  an  average 
of  S259  per  ton  of  2,000  pounds.  Tho  actual  cost  of  working  this  mine  to  pro- 
duce the  above  sum  has  been  S65,740  21,  leaving  a  net  profit  of  89,083  61. 
The  expenses  include  officers,  rent,  taxes,  &c.,  &c.  To  the  profits  should  be 
added  the  value  of  the  levels  run  to  bo  used  in  the  further  operations  of  mining, 
which,  at  a  reasonable  estimate,  should  be  $15,000  ;  also  a  property  above  ground 
on  the  mine  wortli  S5,000  raoro.  Tho  above  statement  is  for  the  10  months 
ending  June  30,  1867.  Since  then  machinery  has  been  erectcil  for  hoisting,  of 
the  value  of  $10,000,  and  about  85,000  wortli  of  ore  taken  out  and  haulecl  to 
the  mill  ready  for  crushing ;  so  that  thus  far  it  may  be  fairly  stated  that  tho  mine 
has  paid  the  expense  of  its  development,  including  the  cost  of  machinery,  &c., 
with  a  value  of  not  less  than  830,000  above  ground,  and  tho  value  of  work 
performed  lor  future  benefit. 

The  Sherman  Shaft. — On  tho  7th  day  of  February  last  was  commenced 
the  Shennan  shaft  by  the  superintendent  of  the  Florida  mine,  in  honor  of  whom 
it  is  named.  This  shaft  it  is  designed  to  sink  to  the  depth  of  1,000  feet,  and  as 
much  deeper  as  it  shall  be  found  practicable  to  go.  Its  dimensions  are  5  hy  15 
feet ;  it  is  timbered  or  lined  >\'ith  plank  three  inches  in  thickness,  and  by  the 
■yune  character  of  planking  is  divided  into  three  compartments.  Up  to  July  28 
A  depth  of  175  feet  had  been  reached,  all  of  which  is  substantially  timbered. 
Water  was  reached  at  a  depth  of  145  feet.  Tho  cost  of  sinking  the  shaft  to  the 
present  time  has  averaged  861  per  foot,  including  all  expenses. 

*  At  iBt  of  Aognst  the  temperature  at  the  enrftce  ii  82°. 
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The  Burns  Shaft  is  projected  by  tbe  same  engineer,  is  for  the  same  eom- 

CV)  and  is  of  the  same  plan  and  dimensions,  and  is  named  in  honor  of  B.  J. 
ns,  local  editor  of  the  Daily  Reese  River  Reveille.  It  is  situated  on  the 
ci*e8t  of  Lander  hill,  as  is  the  Sherman  shaft ;  is,  at  its  starting  point,  150  liset 
lower,  and  about  one-fourth  of  a  mile  northwest  of  the  latter.  It  has  reached  a 
depth  of  80  feet,  (July  28,)  and  has  cost  about  the  same  per  foot  as  the  8heniiaii 
shaft. 

These  two  shafts  are  the  enterprises  of  the  New  York  and  Austin  Silver  Min- 
ing Company,  and  are  designed  for  working  the  Florida,  Semanthe,  Rnbioon, 
Saratoga,  and  other  ledges  belonging  to  the  company,  and  such  other  blind  or 
non-cropping  ledges  as  may  be  discovered  in  sinking ;  but  more  especially  foe 
the  penetration  of  the  basin  which  is  supposed  to  lie  below  the  crust  in  whidi 
the  numerous  and  parallel  fissure  veins  are  found.  To  continue  these  shafts  to 
a  great  depth,  heavy  and  powerful  steam  machinery  of  not  less  than  200-borBe 
power  will  be  required  on  each,  and  deep  levels  must  be  run  connecting  the  two 
shafts.  The  machinery  for  the  Sherman  shaft  has  already  been  contracted  for, 
and  will  be  placed  on  the  mine  by  the  1st  of  October  of  the  present  year.  These 
shafts  are  important  and  most  promising  enterprises,  and,  if  citrried  out  as  desBgned, 
will  prove  the  wealth  of  Lander  hill  at  a  great  depth.  It  is  expected  they  will 
be  completed  in  about  three  years. 

The  Magnolia  is  a  location  upon  the  same  vein  as  the  Florida,  joining  thit 
claim  on  the  northwest,  and  of  com'se  in  many  respects  it  bears  the  same  cnara^ 
tcristics.  The  vein  is  explored  to  the  depth  of  aliout  250  feet,  and  bodies  of 
good  ore  have  been  developed.  This  mine  is  locally  distinguished  for  the  lufh 
grade  of  ore  that  has  been  taken  from  it  near  the  surface.  Its  greater  depufl 
are  but-  little  developed. 

The  TmoKE. — L3ring  between  the  Great  Eastern  and  the  mines  of  the  Man- 
hattan Company  is  the  Timoke,  a  small  mine,  but  one  that  has  been  profitably 
worked  under  the  superintendence  of  W.  F.  Leon,  for  a  company  residing  in 
Boston,  Massachusetts.  The  vein  is  from  one  to  two  feet  in  thickness,  and  in 
general  character  is  the  same  as  the  others  of  Lander  hill. 

Pltmouth  Silver  Miittng  Company. — ThePhnnouth  Silver  Mining  Com- 
pany  is  organized  under  the  laws  of  the  State  of  New  York.  It  owns  the  Kale- 
seed,  Parent,  Zimmerman,  and  Jacob  mines  on  Lander  hill,  lying  in  close  prox- 
imity to  each  other  and  parallel,  so  that  they  may  be  well  opened  and  worked  by  one 
perpendicular  shaft.  Such  a  shaft  is  in  course  of  constniction  under  the  super- 
intendence of  Charles  C.  Lane.  It  is  the  intention  to  sink  this  shaft  400  feet, 
108  of  which  has  already  been  reached,  (August  1.)  No  very  extensive  mining 
has  been  done  upon  these  \'^in8,  only  sufficient  to  give  proof  of  their  value 
and  to  encourage  thorough  opening.  A  few  tons  of  ore  from  the  Kaleseed  lode 
was  lately  reduced  and  showed  a  value  for  first-class  ore  of  $1,763  02  per  ton, 
and  the  second  class  a  value  of  $280  53  per  ton.  This  ore  was  taken  torn  a 
depth  of  25  feet  from  the  surface.  The  veins  are  quite  small,  seldom  exceed- 
ing a  foot  in  width,  but  the  high  grade  of  ore  which  characterizes  these  and  other 
vems  of  the  neighborhood  has  made  their  working  profitable. 

The  Savage  and  other  Mines. — The  Savage,  Morgan  and  Muncy,  Diana, 
Providencia,  Whitlatch,  Union,  Troy,  Buel  North  Star,  and  many  others  in  the 
neighborhood,  have  been  extensively  mined  and  at  times  have  been  productive. 
A  description  of  each,  where  all  are  so  much  alike,  would  be  exceedingly  tedions. 
It  may  be  remarked  that  those  mentioned,  as  well  as  others,  are  within  an  aieft 
of  a  few  hundred  yards  square,  and  that  in  the  district  are  several  miles  of  are* 
of  equally  good  ground,  judging  from  the  slight  dovelopmentfl  made  upon  the 
surface,  and  where  undoubtedly  as  good  mines  could  be  opened  as  those  men- 
tioned. In  the  great  mining  enterprises  of  Virginia  and  Gold  Hill  in  western 
Nevada,  where  in  the  last  six  years  near  $70,000,000  have  been  taken  fro© 
the  mines,  there  exists  but  one  grand  lode,  the  Comstock,  which  is  divided  through 
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3  length  into  a  great  nnmber  of  claims,  or  mines,  many  of  whicli  return  lai^ly 
I  their  oiiTiera,  while  some  return  nothing.  This  has  l>eon  the  most  productive 
?in  in  the  world.  In  the  Reese  River  (hstrict  such  a  gigantic  hide  has  not  Ih^.^'u 
»Qnd,  bnt  there  extends  a  belt  some  six  miles  in  length  and  half  a  mile  in  width, 
1  which  are  innumerable  small  veins,  such  as  here  describeil,  of  highly  conoen- 
ated  ore,  easily  and  cheaply  mined.  From  a  few  mines  upon  this  belt  there 
ere  produced  in  the  last  month  $109,221  87.  There  appears  to  be  nH>m  fi>r 
lany  times  the  present  mining  operations,  with  the  same  proportion  of  produc- 
on,  yet  the  resulting  figures  are  so  great  that  one  scarcely  ventures  to  make 
le  calculation.  An  increase  based  upon  the  full  development  of  all  the  mines 
f  known  value  would  amount  to  several  millions  of  dollars  monthlv,  from  an 
rea  not  exceeding  fifteen  square  miles,  the  utmost  capacity  of  the  district.  Upon 
^  close  examination  of  the  ground  the  conviction  is  irresistible  that  thero  nvilf  bo 
i  greatly  increased  production  within  a  few  years.  A  full  development  .of  the 
listrict  awaits  the  coming  of  the  railroad,  with  capital,  labor,  and  cheap  subsist- 
'nee.* 

The  Mills. — ^An  enumeration  of  the  mills  in  eastern  Nevada,  and  their  c-apa- 
'ity,  would  ^ve  a  wrong  impression  and  seem  incongruous  in  calculating  the 
)rodQction  of  bullion,  without  some  explanation.  '  It  must  be  nnderst«H)d  that  it 
equires  more  to  constitute  a  mill  than  a  set  of  stamps  placed  in  battery,  with  an 
'ngino  to  work  them,  and  pans  to  amalgamate,  or  funmccs  to  roast  the  ovq»  Tlie 
)nilding  requires  to  be  well  and  substantially  constructed;  all  its  successive 
)&rts  to  be  systematically  arranged;  the  power  full  aud  suIHcient;  and  then 
nergetic,  economical,  and  scientific  management.  Many  mills  have  bw»n  built 
^itbout  due  consideraticm  as  to  what  was  required,  and  some  ujMm  experimental 
>lan8  which  were  not  successful.  These  have  been  failures,  and  now  stand  idle, 
nd  should  not  l>c  counted  in  the  list. 

*Mr.  J.  P.  Kimble,  in  an  interefltinj^  communication  to  the  American  Bureau  of  Minen,. 
f  New  York,  says : 

'"The  interestH  of  the  Reese  river  district  are  rapidly  advancing  under  the  improved  treat- 
lent  of  its  ores  of  all  varieties,  and  more  especially  the  utilization  of  those  of  lower  fcnide, 
'bich  at  first  were  generally  discarded.  Formerly  only  very  rich  ores  would  bear  the  cost 
f  milling  and  amalgamating,  so  greatly  was  this  augmented  by  the  incomplete  extractiou 
f  silver,  as  well  as  by  their  supply  far  below  the  capacity  of  the  extensive  mills,  whicli. 
iierefbre  could  not  steadily  be  kept  in  operation.  Dry  crushing  and  roasting  pn>paratory  to 
malgamation  have  effected  something  towards  the  utilization  not  only  of  the  more  refractory 
utimoniated  ores,  but  also  those  of  medium  grade  and  the  richer  tailings.  In  the  mills  of 
(eeae  river  the  standard  of  yield  is  as  high  as  from  80  to  8r>  per  cent,  of  the  absolute  value- 
[the  ores  in  silver,  attained  at  a  cost  which  has  gradually  fallen  from  $75  to  from  $40  to- 
50  per  ton.  The  mills  of  Storey  county  using  Comstock  ores  produce  not  more  than  fJ^ 
«rcent.  of  their  value,  though  enabled  to  work  ores  yielding  as  low  as  $15.  Thus  there  if- 
ntailed  upon  the  Comstock  lode  an  annual  loss  of  $7,000,000  :  upwards  of  $i).(XK),000  thin 
ett,  (1667.)  Tlie  one  thing  needful  above  all  in  Nevada  is  the  adoption  of  means,  accord- 
3g  to  the  varying  circumstances  aud  resources  of  different  localities,  to  conceutrato  ores  of 
>w  grade,  and,  what  is  practically  the  same,  the  tailings  or  residue  obtaint'd  in  the  dressing 
fores  of  better  class.  This  is  an  object  of  far  greater  moment  at  present  than  the  discovery 
f  mining  ground  in  addition  to  what  is  already  far  in  excess  of  available  capital  to  develop. 
"he  greater  bulk  of  Keese  river  ores  are  at  present  valueless  for  want  of  cheap  drensing  and 
ODcentration.  In  the  deposits  of  that  district  as  well  as  in  the  Comstoi'k  lode,  firstclass 
res  in  heavy  bodies  are  of  unfrequent  occurrence.  The  average  yield  per  ton  of  all  Gould 
I  Curry  ores  reduced  was  nearly  three  times  as  rich  in  IbOIJ  ($60  07)  as  in  JHtiO,  ($i8,) 
Qd  in  IH60  ($1.5U  r>2)  was  nearly  twice  as  rich  as  in  186:).  That  of  other  Icailing  mines  on 
16  Comstock  lode  does  not  at  present  exceed  $40  per  ton,  while  in  a  majority  of  cohcs  it  falls 
4ow  $:M.  The  books  of  the  assessor  for  Lander  countv  show  46  mines,  mainly  in  the 
eese  river  district,  to  have  produced  more  or  less  bullion  during  the  quarter  ending  I)<»c©m- 
T  31,  1866.  The  largest  production  of  ore  was  by  the  Savage  Consolidat<*d  mine,  Iwing 
'1  tons  of  an  average  yield  of  $J03  '^Tk  The  Great  Eastern  gave  287  tons,  averaging  $217  94. 
r  these  44  mines,  two,  producing  lightly,  yielded  about  $400  per  ton  of  ore;  three  Ijctwoea 
00  and  $400 ;  five  between  $.200  and  $300 ;  18  between  $100  and  $200 ;  Idbelow  $100.*' 
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Tlie  mills  of  all  classes  now  standing,  the  power,  stamps,  and  districts,  are  as 
follows: 


Nnme  of  milL 


Manhattan 

Boaton 

SUverHUl 

California 

Longliiland 

Kevtftone 

Kidaa 

Metacom 

Ware 

Botto 

Empire  and  Silver  State 

ParroU 

Phdpt 

Pioneer 

Knickerbocker 

Rigby 

Flmieer 

Martin's 

Stirling 

Marptay 

La  Plata 

Bael's 

Oonld's 

Rutland ,. 

Social 

Hope 

Pioneer  

Valley 

Crescent 

Cortex 


District. 


Power. 


Reese  River 
...do 


Total 


...do 

...do 

...do 

...do 

...do 

...do 

....do 

...do 

...do 

Big  Creek 

...do 

Union 

...do 

San  Antonio 

...do 

Silver  Peak 

BnnkerHili 

Twin  River 

North  Twin  River.. 

Philadelphia 

Hot  Creek 

ReveUIo 

GoldCafion 

...do 

Pahranagat 

...do 

...do 

Cortex 


Steam  ., 

..do 

..do 

..do 

..do 

..do 

..do 

,.do 

..do 

..do 

..do 

..do 

Wati  r  . . 

Stctun  .. 

-.do 

..do 

..do 

..do 

Water  ., 

Steam  .. 

..do 

..do 

..do 

..do  .... 

..do 

..do 

..do 

..do 

..do 

..do 


No.  of 
stamps. 


SO 

10 

5 

10 

5 

520 

1j 

10 

5 

8 

10 

16 

5 

l\) 

SJ 

4 

10 

10 

20 

20 

10 

10 

*10 

o 

5 

5 

5 

10 

5 

13 


311 


*  Light 

Other  mills  have  been  constmcted  and  removed  or  dismantled,  which  have 
been  mentioned  in  other  reports  but  do  not  appear  in  this.  The  above  are  either 
in  operation  or  in  ccmdition  to  be  put  in  operation,  although  the  anangements  of 
some  are  such  that  they  are  run  at  too  great  expense  to  be  profitable,  or  cannot 
compete  with  others  in  doing  custom  work.  Tlie  majority  are  standing  still. 
Mills  are  in  com*se  of  construction  as  follows :  One  of  20  stamps  at  Smoky  Val- 
ley district ;  one  of  10  at  Hot  Creek  j  one  of  40  and  one  of  20  at  Philadelphia ; 
one  of  20  at  Pahranagat  j  one  of  5  at  Bunker  Hill ;  one  of  20  at  Newark ;  one 
of  20  at  Egan,  (Gold  caiion ;)  and  others  are  in  contemplation. 

The  Keystone  Mill,  at  Austin,  may  bo  taken  as  a  sample  of  its  class,  from 
its  arrangement,  construction,  and  cost.  It  was  built  in  1865,  by  Mr.  A.  L.  Page, 
its  chief  owner  and  manager,  with  several  additional  buildings,  as  residence  of 
superintendent,  stables,  blacksmith  shop  and  store-house,  all  of  brick,  at  a  total 
cost  of  891,800.  The  mill  is  divided  into  four  rooms  or  divisions:  1st,  boiler 
and  engine  room  j  2d,  battery  room ;  3d,  furnace  room ;  and  4th,  amalgamating 
room.  The  first  three  occupy  the  front,  and  the  last  is  in  the  rear  of  the  battery 
room.  Their  dimensions  are  as  follows :  engine  room,  45  feet  deep  by  25  front  j 
battery  room,  45  by  35;  furnace  room,  50  by  140;  and  the  amalgamating  room, 
45  by  35;  making  a  total  frontage  of  200  feet  with  a  depth  of  90  feet.  The 
engine  is  of  60  horse-power.  There  are  20  stamps  of  750  pounds  each,  drop 
eight  inches  and  78  times  each  minute.  There  are  eight  reverberatory  furnaces 
with  hearths  11  by  13  feet;  14  pans  or  tubs,  five  feet  in  diameter;  six  settlers, 
six  feet  in  diameter;  with  retorts,  smelting  furnaces,  &;c.  The  total  amount  of 
freight  hauled  from  California  for  this  mill,  as  machinery,  lumber,  and  material 
for  building,  was  140  tons,  at  a  cost  for  freight  of  nine  cents  per  pound  from 
San  Francisco.  (The  price  is  now  six  cents.)  The  cost  of  the  machinery'  in 
San  Francisco  was  $18,000,  and  the  total  cost,  a8  stated,  $91,800.     It  crushes 
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dry,  TOftste  and  omalgmmaites,  jaoixtdug  Iwrs  of  IwalBoiii  it  a  c«4t  to  i}m^  Tnill  of 
$2o  per  ton.  For  ccuttora  wox^  it  duu^p^  $45  per  ton  mkI  igi^ees  to  rrtnim  60 
per  cent,  of  the  assajed  Talne  of  the  ore.  TSronty  tons  of  oi«  can  Ker»)nond  m 
each  24  hours.  Fom*  oords  of  wood  are  used  per  di^  in  making  i;tean)  fctr  the 
engine  and  for  heating  the  pnlp  in  the  pans,  and  ei^t  cords  wt  the  roa^iting 
fiomacs^  Wood  nsnaUj  costs  t7  per  cora.  Salt^  of  inikh  a  coiuftdetable  qoam* 
titT  is  used  in  chloridizing  the  oie,  is  famished  firom  the  lax^  ^k^ds  in  diffiprent 
parte  of  the  State^  at  from  $30  to  $40  per  ton.  About  200  ponnda  of  qnicktsilver 
is  nsed  at  each  chaige  of  a  pan,  but  Taxring  with  the  amount  of  tsilver  in  di« 
ore.  The  qmckAlver  cost«  60  to  75  cents  per  pound;  about  one  per  cent  of  it 
IS  lost.  The  wages  paid  are,  for  amalgamator,  $10  per  day;  first  engineer,  $8; 
second  engineer," $6 ;  fireman,  $6;  blacksmith,  $7;  oaipenter,  $6;  pan  attend* 
ants,  roasters,  and  battenr  feeders,  $4  each. 

The  expenses  attending  the  prodnction  axe:  first,  mining  the  ore,  exceedingly 
variable;  second,  haoling  to  the  mill;  tlurd,  the  State  tax  of  1}  per  cent  upon 
ore  after  deducting  $40  per  ton ;  fourth,  cost  of  milling,  $45  per  ton ;  fifUi,  intemal 
revenue  tax  on  bullion  of  ^  of  one  per  cent ;  melting  and  assaying  one  per  cent, 
and  transportation  to  8an  Francisco  three  and  a  hmf  per  c(mt,  making  a  total 
tax  of  six  and  a  half  per  cent,  besides  the  cost  of  mining,  hauling,  ann  milling. 
To  these  are  to  be  added  the  income  tax,  the  manv  stamps  used  on  nKH>ipt8.  ocrtu 
ficates,  checks,  &c.,  incident  to  the  constant  hantiling  and  exchaiigo  of  valuable 
property,  the  customs  and  internal  revenue  tax  levied  on  machmery,  raw  and 
manufactured  material,  of  which  the  miner  is  a  destructive  consumer,  Thui  it 
will  be  observed  how  disproportionate  are  the  taxes  imposed  upon  the  miner^  com* 
pared  to  other  occupations ;  the  tax  being  both  upon  what  ho  produces  and  what 
he  consumes,  while  he  is  ^ntliout  the  protection  given  to  others.  A  tax  on  iron 
may  be  added  by  the  miner  to  the  price  of  the  iron,  but  a  tax  on  silver  is  never 
returned,  and  tlio  silver  miner  pays  the  two  taxes.  All  taxes  arc  |)aid  in  currency, 
but  estimates  are  also  made  in  currency  when  taxes  are  so  jmid.  The  busiuoHH 
throughout  the  State,  with  the  exception  of  the  district  of  Pahmnngat,  is  carrieil 
on  in  coin,  estimated  at  par,  and  all  expressions  of  money  used  in  this  I'eport 
mean  in  coin,  unless  currency  is  expressly  mentioned. 

Official  RETUll^'S. — A  law  of  the  State  of  Nevada  levying  a  tax  upon  the 
products  of  mines  compels  the  county  assessor  of  each  county  to  collect  from 
the  mills  and  mines  quarterly  statements  of  the  amount  of  ore  mined  and  reduced, 
and  the  average  production  per  ton  for  the  quarter  of  bullion  obtained.  This 
statement  is  given  under  oath,  and  the  amounts  pro<luced  are  estimated  in  coin .  The 
assay  value  of  the  ore  is  from  20  to  40  per  cent,  higher  than  the  amounts  ^ven 
in  these  reports,  these  being  only  the  amounts  obtained  fn)m  the  workings  a 
portion  always  being  lost.  The  reports  are  for  Jjandor  county,  but  lar^o  qnanr 
tities  of  ore  are  brought  to  Austin  from  districts  in  Nye  county,  and  are  inolnded 
in  the  returns.  These,  in  the  returns  for  the  quarter  ending  Hepteinbor  30, 1866, 
are  marked  thus:  Philadelphia,*  Dan\nlle,t  and  Northumi>erland.t  TlieretnnMl 
for  one  year  furnished,  taken  from  the  assessor's  report,  as  pulilished,  in  the  Daily 
Reese  River  Reveille. 
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Quarter  ending  September  30,  1866. 


Name  of  mine. 


Great  Eastern 

Fortona ••• 

lioith  RiTer 

Trey 

Diamond 

Blind  Ledfe 

Semanthe 

Otbello 

Idora 

Highbridge* 

SMtwn  Oregon 

Foster 

La  Plata : 

Obaee  and  Zent 

Oanada 

El  Dorado* 

Magnolia 

Washington 

Vanderblltt 

Morganft  Mnneey 

Diana 

SSJa^n^l^^iv.::::::::::::::: 

Oamargo 

Tfmoke 

Green  ft  Odei* 

Doirer 

laaliella 

Harding  ftDlekman 

Providential 

Oortes  Giant 

Tram^lvania* 

Foliom 

Sarage  Consolidated,  No.  1 

Savage  Comolidated,  No.3 


Tons. 


413 

S3 

39 

•2 

1 

S 

2 

5 

16 

17 

1 

86 

50 

4 

6 

2 

4 

4 

2 

17 

17 

7 

4 

39 

98 

J 

2 

19 

1 

79 

297 

19 

5 

160 

230 


Poonds. 


659 


538 
1,000 

402 
1,968 

774 
1,135 
1,237 


1,212 
882 

1,000 

1,500 
568 

1,171 
88 

1,670 
63L 
903 
612 

1,800 


253 
600 
450 
503 
1,233 
1,000 


330 
1,019 


Average 
per  too. 


|I76e3 

85  71 
317  56 

&ei 
1J9  57 
12B«4 
1^76  97 

36  58 
S12  62 
195  96 

86  46 
48  47 
71  60 

363  01 
133  90 
294  58 
259  93 
187  45 
U5  46 
1(j7  75 
180  40 
901  7S 
116  18 

90  77 
1G7  9S 
178  43 
161  64 

40  18 

87  19 
39  04 
66  07 

16100 

166  00 

156  83 

74  06 


Quarter  ending  December  31,  1866. 


Kama  of  mine. 


Amsterdani 

Bnel  North  Staur. 
Camargo 


Chase 

Diana 

Enterprise  (White  Pine  district) 

East  Oregon 

Empire  State 

Ensign 

Fortuneteller 

Florida 


Fenian  Star. 
Fortuna 


Parrel 

Great  Eastern. 
Idoia 


J.  R.  Murphy , 

Joseph  Colo 

Jacob  Bradley 

Keyittone 

Klhock 

Zaidee 

Lodi 

Llvermore 

Monut  Tennbo  Company  (Cortes) . 

Morgan  &  Muncey 

Magnolia 

Metucom 

Manhattan  Company 

May  &  Davis 

North  River 

Owen  &,  PerkhM 

Providential 

Pinney,  Rijv 


Tons. 

Pounds. 

Average 

per  ton. 

250 

$168  75 

1,920 

336  57 

12 

973 

116  57 

1.438 

405  10 

143 

1,909 

91  18 

111  53 

779 

137  65 

619 

99  22 

667 

06  25 

4 

416 

177  28 

13 

1,900 

2»*5eo 

1,359 

54  24 

1,520 

30  33 

1,453 

71  12 

287 

217  94 

23 

1,695 

220  42 

100 

251  18 

1,350 

27  85 

116  80 

350 

194  66 

197  27 

728 

100  61 

1,019 

32  '>4 

3 

500 

157  79 

4 

636 

25  09 

6 

1,671 

238  23 

26 
69 

IOC)  99 

288 

83  90 

2 

430 

136  80 

13 

1,924 

56  03 

3 

1,700 

46  16 

64 

844 

54  91 

6 

600 

51  73 
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405 


Quarter  ending  December  31, 1866 — Gontiniied. 


K 


of  mine. 


Battm ... 

Rcmixigtoii 

Bt^mge  CoiMoUdatod 

SilTerQtteeii 

Sarprise 

Semanthe 

Tfmoke 

Tajlor  it,  PaMmore,  (Cortex) 

TaimefaiU,  (Eureka) 

Tidoria 

Washington 

Whitlateh 


6 

451 

14 

1 

a 

19 

ft 

3 

4 

19 

18 

ft 


IHyudit 


894 
1,500 


1,919 


150 
1,138 


1,338 

1,178 

87 

648 

1,898 


per  too. 


#900  43 

49  83 

103  S3 

38  98 

mes 

338  5d 
148  41 
180  43 
108  35 

8180 
479  39 
106  97 

7178 


The  above  table  embraces  47  nunee.  which  have  yielded  more  or  leas  bnUion  durliif  Uie 
qnazter,  and  with  few  exceptions  the  ore  reduced  is  of  a  good  grade,  snffioieatij  eo  to  admit 
ita  bdnff  worked  here  remnneratiyelj.  It  will  be  observed  that  a  number  of  mines,  which  were 
included  in  the  previous  auarten  of  the  year,  do  not  appear  in  the  prssent  list,  as  weU  as 
that  several  mines  appear  for  the  firat  time.  According  to  the  assessor's  returns  there  are  Ia 
Lander  county,  and  mainly  in  the  Reese  River  district,  about  75  mines  which  have  prodneed 
bullion  during  the  past  year.  As  we  have  remarked,  the  ore  worked  is  aenerally  of  a  high 
^rade,  as  the  average  yield  per  ton  will  show.  A  considerable  number  ^  Uie  mines  embraoed 
m  the  quarterly  lists  were  subjected  only  to  testing  operations,  and  the  general  result  rnnet 
be  deemed  encouraging.  In  the  case  of  the  Savage  mine,  the  average  yield  of  Uie  ore  la  1888 
than  in  several  quartere  preceding,  but  is  still  high,  being  $103  85  per  ton.  The  yield  of 
the  Washington,  Chase,  Buel  North  Star,  Great  Eastern,  Semantne,  Magnolia,  Florida, 
Timoke,  Idora,  Metacom,  Taylor,  and  Passmore,  dx.,  is  excellent,  and  as  most  of  them  are 
pretty  well  developed,  they  may  be  fairly  classed  henceforth  among  the  produoing  and  p^ing 
mines  of  the  Reese  River  district. 

Quarter  ending  March  31,  1867. 


Names. 


Tona. 


Ponndi. 


Average 
pertou. 


Black  Ledge , 

Buel  North  Star,  Ist  class 

Bnel  North  Star,  2d  class 

Cortes,  no  name  givma 

Dolerfaide 

Diana 

Florida .^ 

Farreli  Co 

Fenian  Star 

Fuller 

Great  Eastern 

Glasser - 

Idora 

Kelly  and  Ensign 

Lieggett 

Lady  Franklin % 

LlTermore 

Magnolia 

Ifoantain  View > 

UiUerStCo 

North  Star  (Manhattan  Company) 

McHYan  A  Mnneey 

MUler 

Montank 

Martlne 

Niagara 

0*I>alr 

Peaalee » 

Patriot 

Riehasood 

RedBhiff 

Stranger 

Story 


5 

31 

Itf 

47 

3 

l«5 

101 

IS 

3 

4 

137 

9 

1 

3 

5 

1 

4 

13 

1 

1 

384 

SB 

1 

1 

1 

3 

4 

1 

1 

5 

1 

3 

7 

1 

3 


560 

4S9 

161 

1,078 

1,73S 

717 

1,304 

081 


680 
70U 


81 
1,121 


738 
t,S36 


1,836 
36U 
7W 
634 

900 

148 

1,753 


467 

837 

690 

1,633 

S54 

1,805 

1,700 


$910  38 

189  56 
61  53 

838  60 
930  00 

04  30 
351  08 
904  67 

30  44 
340  34 
345  09 
900  75 
109  58 

190  18 
CO  09 

134  48 

967  54 

371  83 

150  78 

934  45 

141  37 

103  38 

76  38 

144  00 

68  00 

60  08 

884  71 

08  88 

64  08 

53  79 

68  01 

48  00 

138  88 


904  98 
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Quarter  ending  March  31, 1867 — Continued. 


Namef. 


Tom. 


BsfVgeConpoUdatfld t^ 

Silver  Lead • 

Tl&olce 

Tlneyard 

Tandyno 

Woahlngton 

Taakee  Blade,  no  name  given 

*  W.  a  Blake 


S90 
3 

100 
5 
1 
4 
1 
1 


Ponndf. 


1,493 
1.043 
1,393 


1,561 
437 

i,€a8 


ATerace 
per  ton. 


IG3  77 

8B4'f 

3785' 

esD 

193  3 

313  37 

350  04 

T6Qi 


On  comparing  this  table  with  that  of  the  preceding  qoarter  a  marked  improvement  will  be 
•bserved  in  the  average  vield  of  the  ore  prodnced  bv  several  of  the  leading  minea,  as  well 
aa  in  their  increased  nrodaction.  For  instance,  the  Florida  produced  during  the  last  qoartei 
101  tons  of  ore,  whicn  gave  an  average  yield  of  $351  96  per  ton,  against  13  tons  yielding  an 
average  of^£55  60  the  previous  quarter;  the  Diana,  1U5  tons  which  averaged  fd4  30, 

finst  143  tons  which  averaged  ^1  16;  the  Qreat  Eastern,  137  tons  which  averaged 
5  ^  against  287  tons  which  averaged  |217  94 ;  the  Magnolia,  13  tons  which  avenged 
i  88,  against  6  tons  which  averaged  #338  83 ;  the  North  Star  of  the  Manhattan  Company, 
384  tons  which  averaffed  $141  37,  against  69  tons  which  averaged  $83  90 ;  the  Timoke,  100 
tons  wluch  averaged  $276  59,  against  79  tons  which  averaged  f  148  41 ;  and  the  Savage,  990 
ions  which  averaged  $B2  77,  against  451  tons  which  averaged  9108  25.  The  fJEdling  off  in 
the  qnandty  and  quality  of  the  ore  from  the  Savase  is  remarkable,  but  we  believe  the  expla- 
natk)n  is  that  onbr  a  small  proportion  of  the  ore  reduced  was  extracted  from  the  mine  dnnng 
the  last  quarter,  but  that  the  great  bulk  of  it  was  taken  from  their  dump  pile.  On  the  other 
hand,  the  improvement  in  the  production  of  ore  from  the  North  Star  of  the  Manhattan  Com- 
pany, and  its  increased  average  yield  of  bullion,  is  more  remarkable.  Perhaps  the  most 
striking  increase,  boUi  as  regaros  the  product  of  ore  and  its  yield  of  silver,  is  presented  by 
ibp  Florida,  the  eshibit  for  the  two  quarters  bein£— December  31, 1866, 13  tons,  averagiDf 
f855  60;  March  31, 1807, 101  tons,  averaging  |351  96.  A  number  of  the  minea  embiiced 
hi  the  present  returns  are  strangers  in  previous  lists ;  indeed,  there  is  reason  to  believe  that 
several  of  them  are  not  the  names  of  mmes,  but  of  the  persons  who  delivered  ore  to  the  mllLi 
for  reduction.  Two  lots  are  returned  from  '*  Yankee  Blade,"  not  from  the  mines  bearing  that 
titie—both  of  which  belone  to  companies  and  are  lyine  idle — but  from  that  part  of  the  Rec^e 
Biver  district.  One  large  lot  of  47  tons  of  high  graoo  ore  is  returned  from  "  Coitez  ;*'  we 
presume  it  was  brought  from  the  Cortez  district,  but  from  what  particular  mine — whether 
from  the  St.  Louis,  Taylor  and  Passmore,  or  Nonesnch^is  not  mentioned  in  the  quarterly 
statement  of  the  assessor.  This  loose  and  inaccurate  method  of  making  the  return  is  in 
direct  violation  of  the  statute,  apd  defeats  one  of  its  principal  objects.  Every  mill,  or 
arrastra,  or  reduction  works  of  any  character,  is  required  oy  the  law  to  keep  an  accurate  list 
of  the  name  of  every  mine  from  which  oro  was  deuvered,  and  to  furnish  a  sworn  statement 
of  the  same  to  the  assessor.  Of  course,  in  a  district  having  the  numberless  locations  of 
Reese  river,  a  person  bringing  ore  to  mill  may  easily  impose  a  fictitious  name  on  the  super- 
intendent ;  but  the  name  of  the  mine  should  be  required  in  every  instance,  and  no  such 
unmeaning  entries  as  **  Yankee  Blade/*  **  Cortez/'  &c.,  should  be  allowed  to  appear  in  the 
statement. 

Quarter  ending  June  30,  1867. 


Nome  of  mine. 


Amigo 

Black  Ledge 

Boel  North  Star 

Bonner  Ledge 

Carter  and  Drake 

Cuba 

Chaw 

Craycroft  and  Drown 

Diana 

Elkhom 

Empire  State 

Puller 

Florida,  (New  York  and  Amtin  Company) 
FarraU  and  Uizon i.^ 


1 
Tons. 

Pounds. 

2 

390 

20 

936 

127 

331 

3 

882 

3 

1.2W 

2 

1,095 

3 

359 

2 

222 

37 

936 

1 

1.145 

6 

740 

13 

1,300 

173 

385 

5 

825 

ATerag^ 
per  ton. 


$56  19 

104  a* 
163  fv) 
324  4.1 

77  .V> 
114  i:{ 
314  dl 

49  47 
103  60 
635  41 
lUl  3d 
741  67 
906  10 
266  77 
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Quarter  ending  June  30, 1867 — Gontinaed. 


K 


of  mine. 


Oreat  Eaftem 

Ocnerftl  Cochrane 

OenenlSiegel 

Qnadelnpe 

UTermore 

Ia  Plata • 

Liberty 

XacBolla 

Moms  ScnuBlin 

Montank 

Nortli  $tar.  Of anbattaa  Compaay) 

Korth  River 

Oleaader 

Oreffon.  (DoIIarhide) 

Pattoo  and  ICooroa 

IVrklna   

Qniatvo 

Koofh  and  Ready' 

St.  Looii,  (Cortes  dlitrlet) 

Stony 

State  of  New  York 

8tmantbe,(KewYoik  and  Anttai  Company) a. 

Silver  Cord 

St.  Lonhi 

Silver  Parlor 

Social  and  Steptoe,  (Egan) 

Troy,  (N.  Y.  8.  If.  Compuy) 

TImoke 

▼irftnia , 

Vioevatd 

Waahiagton 

Wall  and  babella 

MThltTatch  Union 

WUtlatchKo.2 

Yonng  America,  (Mount  Hope) 


Avetaga 


Toni.  Poondi.   I  ^""^"^ 
*^w«i«.      perton 


$70  91 
83S79 

US5  48 
901  84 

73  eo 

80  21 

now 

990  7U 

149  40 

9)1  £» 

113  40 

953  89 

143  74 

214  44 

83  61 

193  90 

939  53 

9S3  79 

165  98 

94  14 

313  88 

73  73 

77  94 

90  00 

87  06 

941  4U 

908  91 

S20  57 

447  60 

137  07 

308  7$} 

187  18 

80  61 


The  wholo  Dumber  of  tons  of  oro  reOuced  during  the  quarter  ivas  1,43H,  which  produced 
the  sum  of  $*i:]*^,:V.tr>  57.  The  average  yield  of  1,438  tons  was  $1G1  r>G  per  ton— a  result 
that  maintains  the  character  of  Lander  hill,  from  which  it  was  chiefly  obtained,  for  yielding 
a  high  gnide  of  ore.  On  comparing  the  present  table  with  that  of  tho  previous  quarter, 
notable  fluctuations  and  uniformitv  will  be  observed.  For  instance,  tho  North  Star  mine  of 
the  Mauliattan  Company  produced  during  the  last  quarter  5Ub  tons  of  ore,  which  averaged 
$149  40  per  ton,  against  384  tons,  averaging  $141  37  perton,  in  the  former  quarter;  the 
Florida  produced  173  tons,  which  averaged  $i(Mi  10  per  ton,  against  101  tons,  averaging 
^X}1  06,  of  the  former  quarter ;  the  Duel  North  Star  produced  V27  tons,  which  averaged 
$16;}  63  perton,  against  31  tons  of  flrst-class  ore,  averaging  $182  56,  and  J6  tons  of  second- 
class  ore,  averaging  $51  5'2  per  ton,  of  the  former  quarter;  the  Timoke  produced  97  tons, 
which  averaged  $24  i  49  per  ton,  against  100  tons,  averaging  $276  59  per  ton,  of  the  former 
quarter;  the  Fuller  produced  14  tons,  which  averaged  $741  67  per  ton,  a^inst  4  tons, 
averaging  $'M*J  'M  per  ton,  of  the  former  quarter ;  and  the  Diana  produced  37  tons,  which 
averaged  $I03  ()0  per  ton,  Against  195  tons,  averaging  $94  30  per  ton,  of  the  former  qaaiter. 
The  most  marked  fluctuation  is  that  of  the  Great  Eastern,  which  produced  during  tho  1as( 
quarter  only  34  tons,  which  averaged  $70  91  per  ton,  against  J 37  ton*),  with  the  remarkable 
average  of  $:M.>  93,  for  the  quarter  ending  31st  of  March.  Considerable  exploration  has 
been  carried  on  in  the  Great  Eastern  during  the  last  three  months,  the  result  of  which  has 
not  been  made  public.  Several  mines,  which  produced  bullion  in  the  former  quarter,  are 
not  included  in  the  abovn  t^ible ;  aud  others  a|;aiu,  which  were  not  mentioned  then,  appear 
in  the  present  return.  Tho  most  noticeable  ot  the  latter  is  the  Gilligan  mine  of  the  Social 
and  Steptoe  Company,  in  Egan  canon,  which  appears  in  the  present  table  with  the  good 
product  of  15U  tons,  averaging  $00  per  ton,  which  is  scarcely  60  per  cent,  of  the  silver  con- 
tained in  its  peculiar  oro.    The  returns  of  the  last  quarter  are  generally  encouraging. 

Following  the  organization  of  Rccso  Iliver  district,  were  in  the  same  year  dis- 
covered and  organized  those  of  Simpson's  Park,  adjoining  it  on  the  south,  and 
farther  sooth  that  of  Big  Creek ;  north  was  oMfrant  Hope  and  Grass  Valley ; 
Bontheast  were  Smoky  Valley  and  Santa  Fe,  and  northwest  wa«  llavenswood. 
These  nearly  surrounded  Austin,  and  were  -from  five  to  fifteen  miles  distant. 
All  but  Kavenswood  were  in  the  Toiyabee  mountams ;  and  the  fact  that  large 
veiiis  of  silver-bearing  quartz  were  Ibund  outside  of  this  district  gave  an  impetus 


408  RESOURCES   OF   STATES  AND   TERRITORIES 

to  prospecting,  and  the  mountiiins  in  their  entire  length  were  explored  and  difr 
tricts  foiTned  throughout  before  the  terniination  of  the  year  1863. 

Amador  District. — Immediately  north,  in  Lander  county,  wa8  formed  tlie 
<3istrict  of  Amador,  where  the  veins  and  croppings  created  a  great  cxcitemflnt, 
and  a  populous  and  busy  village  was  built  in  a  few  weeks^  time.  This  appeared 
the  most  promising  of  the  districts  dunng  the  fall  of  1SG3,  but  many  of  tlic 
ledges  not  proving,  from  the  depth  to  which  they  were  explored,  as  rich  as  their 
croppings  promised,  the  district  is  not  so  favorably  regarded  as  ifonnerly. 

Tfie  Amador  Ledge  has  been  explored  by  an  incline  to  the  depth  of  200  feet 
and  upwards.  It  dips  to  the  northeiist,  at  an  angle  of  about  15  degrees.  During 
this  exploration  much  good  ore  was  taken  out,  and  its  ownei*s  express  confidence 
that  when  the  redaction  of  oix«  becomes  simplified  and  cheapened  the  mine  can 
be  worked  at  a  profit.  There  are  many  veins  like  the  Amador,  which  awiut  the 
same  events  for  their  development. 

The  Chase  Mine, — In  the  southern  part  of  the  district  is  the  Chase  mine, 
which  has  the  appearance  of  being  rich.  It  is  but  slightly  developed,  yet  shows 
quantities  of  ore  of  an  almost  pure  sulphuret  of  silver.  Operations  have  been 
suspended  on  it  for  several  months,  but  it  has  lately  passed  into  the  hands  of  an 
eastern  comi)any,  and  work  will  be  prosecuted  on  it  hereafter. 

Other  Mines. — In  the  vicinity  of  the  Chase  are  veins,  some  of  which  give 
assurance  of  value.  The  want  of  capital,  and  the  lack  of  knowledge  of  mining 
engineering,  have  been  obstacles  in  the  way  of  development  of  many  mines  in 
this  district  supposed  to  hi)  rich. 

Mount  Hope,  Cumberland,  Columbus,  Mount  Vernon,  Indian,  and 
Wall  Street  Districts. — As  before  said,  the  year  1863  was  distinguished 
for  explorations,  but  j)rospecting  was  then  chiefly  confined  to  the  Toiyabee  range, 
and  to  those  ranges  east  and  west,  next  parallel.  In  the  Toiyabee  to  the  north 
of  Austin  and  Amador,  and  in  Lander  county,  were  organized  the  districts  of 
Mount  Hope,  Cumberland,  Columbus,  Mount  Vernon,  Indian,  and  Wall  Street, 
extending  as  far  as  of)  miles  north,  being  continuous  and  including  both  sides  of 
the  mountain.  The  mines  of  these  districts  are  almost  entirely  undeveloped,  their 
croppings  alone  being  known.  From  these  croppings  some  rock  has  been  taken 
from  which  encouraging  results  have  been  obtained,  but  this  vast  area,  probably 
well  stored  with  silver,  is  neglected  and  compjiratively  unknown,  awaiting  the 
coming  of  the  (uipitalist  and  a  denser  population.  It  oflFei's  favomble  conditions 
for  working  mines,  as  it  incluck'S  one  of  the  highest  peaks  of  the  Toiyabee  moun- 
tains— Mount  Hope — which  attains  an  altitude  of  about  10,000  fc*et  alM)ve  the 
sea,  in  the  deep  canons  of  which  run  a  number  of  streams  capable  of  furnishing 
water-power  for  driving  machinery.  Its  sides  are  covered  with  groves  of  j)ine, 
and  where  its  streams  debouche  into  the  plains  at  its  base  are  tracts  of  good  agri- 
cultural lands.  In  the  valleys  which  skirt  its  foot  are  some  farms  ;  but  its  min- 
eral wealth  lies  entirely  neglected.  One  district  has  been  noticed  by  an  exi)o- 
rienced  mining  engineer,  Mr.  J.  II.  Boalt,  who,  after  as  close  an  examination  of 
the  ledges  as  their  slight  development  would  allow,  reported  that);hey  were  true 
fissure  veins,  of  size  from  4  to  15  feet  in  width,  and  of  unmistalcalde  value. 
Several  of  the  veins  were  cut  transversely,  asd  the  ore  taken  for  trial ;  and  it  was 
proved  that  they  contained  siUer  in  paying  quantities ;  the  assays  showing  a 
value  of  $100  and  uj) wards  to  the  ton.  This  is  the  only  reliable  examinaticm 
made  of  the  ledges  ol'  the  district.  Superficial  as  it  is,  it  presents  some  proof  of 
the  value  of  a  neglected  district,  and  an  indication  that  the  great  extent  of  countrv' 
wliich  this  mountain  embraces  bears  in  its  bosom  the  same  precious  veins  whicli 
lalior  has  proved  to  exist  in  other  pails  of  the  Toiyabee  range. 

Cortez  District. — The  Cortez  district,  Lander  county,  comprises  the  north- 
ern terminus  of  the  range  east  of  the  Toiyabee,  and  includes  the  lofty  peak  of 
Mcmut  Tenabo.  It  is  65  miles  north,  by  15°  east  of  Austin.  It  was  organized 
in  1863,  and  operations  were  instituted  on  a  number  of  small  veins  in  the  northern 
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part  of  the  district.  In  1864  a  mill  M'as  constracted  which  attempted  the  reduc- 
tion of  the  ores ;  bat  from  the  incompleteness  of  the  mill;  and  the  inexperience 
of  the  managers,  the  workings  were  not  successful,  and  as  a  consequence  disap- 
pointment ensued,  and  the  district  was  long  neglected.  Subsequently,  discoveries 
were  made  of  mineral  existing  in  a  mammoth  vein  or  broad  stratum  of  quartzite 
which  coursed  through  Mount  Tenabo,  and  these  bodies  of  mineral  having  proved 
valuable,  attention  is  again  attracted  to  the  district.  The  following  description 
of  this  mountain  and  the  stratum  or  vein  which  bears  the  mineral,  is  from  the 
Reveille,  of  January  4,  1867  : 

This  vein  is  embedded  in  the  bosom  of  Mount  Tenabo,  a  peak  11,500  feet  above  the  level  of ' 
the  sea,  and  upwards  of  5,000  feet  above  the  snrroanding  valleys.  Its  base,  up  its  side  to 
the  vein,  is  covered  with  a  scrabby  pine ;  while  its  summit,  and  1,500  feet  below  is  over- . 
crown  with  grass  and  shrubs.  The  scarred  and  rugged  mountain  looks  eternal.  Some  3,000 
feet  above  its  base  a  vein  of  silver-bearing  quartz  cuts  its  face  obliquely,  burying  itself  in 
the  mountain  at  one  end,  and  penetrating  into  the  valley  at  the  other,  after  stretching  out  in 
palpable  view  to  the  length  of  18,650  feet.  Its  width  is  400  feet.  This  vein,  or  perhaps  more 
properly  stratum,  of  the  mountain  formation  bears  beds  of  ore,  the  extent  of  which  is  only 
conjecture.  The  workings  at  various  mills  have  proved  encouraging.  The  vein  is  encased 
in  crystalline  limestone.  Twenty  locations  have  been  made,  with  the  following  namto  and 
dimensions  :  Commencing  at  its  greatest  point  of  altitude  is  the  Chieftain,  Qenesee  county, 
1,400  feet;  Murphy  Company,  800  feet;  Gill  Company,  800  feet;  Taylor  and  Passmore, 
800  feet;  Do  Witt  Company,  450  feet;  St.  Louis  Company,  2,000  feet;  Meacham  and  Brothers, 
400  feet ;  Niagara,  400  feet ;  Savage  Company,  400  feet ;  Nebraska  Company,  1 ,200  feet ; 
Cortez  Giant,  Mount  Tenabo  Company,  4,000  feet ;  Elmore  Company,  200  feet ;  Russell 
Company,  600  feet;  Continental  Company,  1,000  feet;  Argentine  Company,  ],O0lO  feet; 
Empire  Company,  800  feet ;  Conn  and  Brothers,  400  feet ;  Traverse  Company,  400  feet ;  and 
the  Anna  Burr  6ompany,  2,000  feet.  The  latter  claim  is  somewhat  broken,  and  at  its  ter- 
mination the  vein  penetrates  the  earth  and  is  lost  altogether.  The  vein  disappears  also  at  the 
upper  boundary  of  the  Chieflain.  It  has  been  opened  at  several  points  along  its  course,  in 
every  case  disclosing  mineral.  The  Gill,  Taylor  and  Passmore,  and  St.  Louis  locations,  near 
the  upper  end  of  the  vein,  have  been  worked,  the  two  latter  considerablv :  the  Cortes  Giant, 
which  lies  near  the  centre  of  the  vein,  is  the  most  fully  developed,  and  has  yieldad  a  consid- 
erable  amount  of  bullion  this  season.  Some  work  has  also  been  done  on  the  Continental, 
situated  towards  the  lower  end  of  the  vein,  with  about  the  same  results  as  in  the  other  cases 
.specified.  Of  this  vein  there  is  little  exact  knowledge,  but  that  it  stands  out  upon  the  moun- 
tain face,  a  large,  palpable  fact.  It  will  probably  bo  developed.  And  when  that  day  arrives 
wo  believe  the  Nevada  Giant  will  be  regarded  as  among  the  remarkable  veins  of  the  world. 

Hie  Continental. — There  are  but  few  claims  upon  this  vein  developed  to 
any  great  extent.  Upon  the  Continental,  explorations  have  been  conducted 
under  the  superintendency  of  D.  T.  Elmore,  which  have  shown  a  lode  about  300 
feet  in  width,  containing  three  strata  of  ore  of  from  five  to  ei^ht  feet  in  thick- 
ness. These  have  been  mined  to  some  extent,  and  the  ore  reduced  at  the  mills 
at  Austin,  with  a  result  of  about  $ir)0  per  ton.  This  is  owned  by  a  Maryland 
company,  which,  being  assured  of  the  value  of  the  property,  has  thought  best  to 
await  the  coming  of  the  railroad,  that  operations  may  be  carried  on  cheaply,  and 
the  greatest  profit  secuaMl.  The  trans-continentalrail  road  will  pass  within  a  few 
miles  of  these  mines.  When  completed  to  this  point  it  wnll  cheapen  material  of 
consumption  l)y  the  h^ssening  of  fieiglit,  and  the  time  of  its  completion  is  so  near 
that  none  can  doubt  the  propriety  of  waiting  for  it. 

The  Cortez  Giant. — The  Mount  Tenabo  l^lining  Company,  a  San  Fran- 
cisco organization,  was  formerly  called  the  Cortez  Company,  and  its  operations 
have  been  previously  noticed.  It  possesses  a  claim  called  the  Cortez  Giant,  of 
4,000  feet  in  length,  upon  the  Nevada  Giant  ledge,  and  has  prosecuted  mining 
upon  it  to  some  extent.  It  has  lately  been  under  the  charge  of  H.  J.  Hall,  but 
is  at  present  superintended  by  H.  H.  Day.  A  main  shaft  has  been  sunk,  which 
Las  now  a  depth  of  214  feet,*partly  planked,  and  divided  into  two  compartments. 
From  the  shaft  several  levels  have  been  ran ;  the  second  from  a  depth  of  121 


^  following  the  dip  of  the  ledge  at  a  depth 

greatSst  depth  a  third  level  has  been  started,  which  it  is  expected  will  find  ore 
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as  good  as  that  developed  above.  Steam  hoisting  works  are  expected  to  Ih)  com- 
pleted within  two  months,  when  work  will  be  prosecuted  to  greater  advantage 
than  at  present.  A  mill  of  15  stamps  belongs  to  the  company,  and  is  asaally 
employed  in  working  the  ores  of  this  mine.  In  this  property  the  vein  assumes 
its  greatest  proportions.  Its  croppings  tower  many  hundred  feet  in  the  air,  in 
wild  and  rugged  grandeur.  Viewed  from  a  distance,  as  it^ekirts  the  brow  of  the 
mountain,  this  curious  line  of  croppings  presents  the  appearance  of  a  huge  balus- 
trade to  some  colossal  architectural  structure,  with  the  round  and  treeless  summit 
of  Mount  Tenabo,  1 1,000  feet  above  the  sea,  rising  gently  and  graceftdly,  as 
the  crowning  dome  above. 

Tlie  St,  Louis, — ^North  of  the  Cortez  Giant  is  the  St.  Louis,  owned  chiefly 
by  A.  L.  Pago  and  Simeon  Wenban.  In  the  claim  is  a  body  of  silver  ore 
from  which  selected  lots  have  been  transported  to  Austin,  producing  from  $200 
to  $300  per  ton.  Work  is  now  progressing,  and  an  incline  in  the  body  of  ore, 
some  50  or  60  feet  in  depth,  gives  promise  mat  the  mine  will  prove  remunerative. 

Taylor  and  Fassmore,  &iU,  &c, — ^The  Taylor  and  Passmore,  Gill,  and  a  few 
other  locations  have  been  slightly  developed,  and  good  ore  obtained.  Upon 
no  others  than  those  mentioned  has  sufficient  work  been  done  to  demonstrate  any 
value  in  the  property. 

In  the  northern  part  of  the  district  are  some  small  veins  encased  in  granite, 
which  in  time  may  prove  valuable.  Among  these  are  the  Berlin,  Wenban,  Veatch, 
and  a  few  others,  upon  which  work  has  been  done,  and  ore  of  a  favorable  charac- 
ter obtained.  There  is  no  mining  doing  upon  them  at  present.  There  is  some 
grazing  and  agricultural  land  in  tlie  neighborhood. 

The  district  is  pleasantly  situated.  No  grander  scenery  is  furnished  by  the 
wild  mountains  of  the  interior,  nor  of  the  Pacific  coast.  ITrom  the  high  peak 
may  be  seen  nearly  all  Nevada,  with  its  ranges  of  mountains,  its  isolated  hills, 
broad  valleys,  and  desert  plains.  The  Indians  called  it  "  Tenabo,"  which  ve 
translate  to  "  look  out ;"  and  it  is  really  a  lookout  mountain.  Looking  westwanl 
from  the  summit  in  a  clear  day,  the  white  peaks  of  the  Sierra  Nevada  are  seou 
stretching  along  the  easteni  boundary  of  California,  and  many  a  hill,  bearing 
silver,  gold,  and  copper,  lie  between.  Northward,  but  ^b  miles  distant,  drawn 
athwart  the  vision,  is  the  long  and  winding  line  of  the  Unraboldt  river  and  its 
valley  of  meadow  or  sandy  plain.  Eastward  successions  of  hills  and  vaUoys 
meet  the  eye.  In  the  other  direction  the  dim  atmosphere  of  Smokv  Vallev 
limits  the  sight,  but  glimpses  of  the  simimit  of  Mount  Hope,  Bunker  Hill,  ana 
other  peaks  of  the  Toi yabee  range  which  pierce  the  clouds,  trace  the  line  for  150 
miles  to  the  south.    The  district  is  attractive  both  for  its  scenery  and  its  i*esources. 

Newark  District. — Newark  district,  Lander  county,  was  organized  in  Octo- 
ber, 1866.  It  lies  on  the  easteni  slope  of  the  Diamond  range  of  mountains,  about 
85  miles  east  of  Austin.  Its  geological  fonnation  is  of  slate  and  limestone,  the 
latter  canying  a  great  abnndancc  of  fossil  shells.  Deep  chasms  are  cut  in  the 
mountain  side  which  exhibit  the  character  of  the  rocks.  One  of  these  chasms 
or  canons  is  called  the  Minnehaha.  With  its  towenng  rocks,  sparkling  strcatD, 
and  luxuriant  verdure,  it  oflera  to  the  eye  a  scene  of  rare  beaut  v.  Another  is  the 
Chihuahua  caiion,  where  the  rocks  seem  burst  in  twain  by  some  great  convulsiou, 
and  stand  in  perpendicular  walls,  towering  to  the  height  of  a  thousand  feet.  Tbi» 
deep  fissure  exposes  veins  of  silver-bearing  quartz,  varying  from  2  to  20  W 
in  width.  The  ore  exposed  is  an  antimouial  sulphuret,  and  is  supposed  to  I't' 
valuable.  A  number  of  the  veins  have  already  been  tested  by  workings  at 
the  mills  in  Austin  and  good  returns  obtained.  A  mill,  the  property  of  the  Cen- 
tenary company,  is  now  in  course  of  construction  in  the  district,  which  it  is  hopi'd 
will  soon  add  its  product  of  bullion  to  the  silver  cuiTcnt  of  eastern  Neviula. 
The  ledges  of  the  Centenar}'  company  best  known  are  the  Lincobi  and  the  Cbi- 
huahna.  Upon  the  Chihuahua  tunnels  have  been  run  which  exposed  the  ledrr^ 
in  several  places,  favorably  developing  the  property.    The  district  is  as  yet  bat 
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little  known.  Like  many  others  in  itsnei^hborhood,  it  invites  capital  and  labor. 
Now  a  wide  and  an  almost  unoccnpied  wudemess,  it  offers  many  advantages  to 
the  miner  and  the  agriculturist.  These  occupations,  being  the  bads  of  wealth, 
will  attract  in  their  train  other  branches  of  trade  and  industry.  The  mountain  is 
partially  covered  with  pine  and  mahogany,  furnishing  lumber  and  fuel.  At  the 
base,  and  between  it  and  the  White  Pine  range  to  the  east,  is  a  broad  valley 
where  farms  can  be  secured.  The  small  streams  which  run  from  the  moun- 
tains, on  either  side,  wnll  supply  water  for  irrigation  and  mining ;  the  neighboring 
hills  will  furnish  a  market  for  agricultural  products.  Within  the  valley  are 
salt  springs,  and  acres  of  land  are  covered  with  this  useful  article,  a  demand  for 
which  is  created  in  the  reduction  of  silver  ores.  A  visitor  to  this  district  about 
the  time  of  its  organization  WTites:  ''The  future  of  our  State  is  encouraging, 
llie  good  time  may  l>e  delayed,  but  it  will  come.  Where  there  is  a  foundation 
for  prosperity,  there  need  be  no  apprehensions  for  the  future.  The  foundation 
lies  broad  and  deep  in  Nevada ;  the  rest  is  the  work  of  time  and  man." 

White  Pike  District. — The  District  of  White  Pine  was  organized  in  the 
autumn  of  1865,  and  received  its  name  from  the  species  of  wood  growing  upon 
the  mountain.  That  portion  of  the  range  bearing  the  name  of  White  Pine  is 
about  two  degrees  in  length,  is  lofty,  and  generally  covered  with  pine.  It  has 
not  been  much  explored  for  mines,  except  in  the  district  now  mentioned.  Here 
a  nnmber  of  veins  have  been  located  which  are  represented  to  be  valuable.  The 
district  is  al)out  90  miles  east  of  Austin,  and  is  in  Lander  county.  A  company 
called  the  Monte  Christo  commenced  in  July  last  the  development  of  a  property, 
but  the  progress  made,  or  the  results  obtained,  have  not  been  ascertained.    < 

Diamond  District. — Diamond  district,  also  in  Lander  county,  lies  upon  the 
western  slope  of  Diamond  mountains,  and  is  80  miles  east,  by  a  few  d^rees 
north,  of  Austin.  It  has  been  organized  about  three  years,  and  some  work  has 
been  done  in  exploring  and  demonstrating  the  value  of  the  ledges,  of  which  a 
gieat  number  are  located.  Ore  has  been  taken  to  Austin  for  reduction,  which, 
returning  $150  and  upwards  to  the  ton,  gave  proof  of  value  of  the  veins.  They 
are  yet  the  property  of  tlie  discoverers,  who  for  want  of  means  were  unable  to 
erect  the  inachinery  necessary  for  their  development,  and,  consequently,  have  in 
the  Atlantic  States  and  in  Euro[)e  sought  the  aid  of  capital. 

EuRKKA  District. — I'he  Eureka  district.  Lander  county,  was  organizetl  in 
18<>4,  and  lies  GO  miles  almost  duectly  east  of  Austin.  The  geological  fonna- 
tion  is  liiuestoue,  with  veins  or  luxlies  of  metal-bearing  quartz.  The  chief 
diaiiicterisiic  of  the  ore  is  an  argentiferous  galena,  which  might  be  reduced  by 
smelting.  Several  tons  sent  to  the  mills  in  Austin  yielded  from  $150  to  $450 
per  ton.  These  results  are  encouraging.  As  some  of  the  veins  are  owned  by 
men  of  wealth  in  New  York,  it  is  expected  that  measures  will  be  taken  for  their 
development.  The  district  is  in  the  midst  of  a  good  agricultural  and  grazing 
c<juntry ,  and  offers  inducements  to  those  wishing  a  free  and  independent  home. 

E(;an  ok  Gold  OaSox  District. — Gold  Canon  district,  Lander  county,  better 
known  as  Egan  Canon,  is  one  of  the  farthest  east  of  Nevada,  being  165  miles  from 
Austin.  It  was  organized  in  18G3,  and  native  gold  showing  plainly  in  the  quartz 
of  wmie  of  the  veins  first  discovered,  gave  it  the  name  of  Gold  Canon.  It  lies 
upon  the  great  trans-continental  highway  where  passes  daily  the  overland  mail 
stage,  and  is  connected  with  the  world  by  two  lines  of  telegraph.  A  small  mill 
erected  in  the  year  18G4,  by  Mr.  John  O'Dougherty,  met  with  success.  It  is 
agfiin  in  oy>eration,  reducing  ore  which  returns  about  $150  to  the  ton.  A  mill  of 
increased  capacity  is  in  process  of  construction  which  it  is  expected  will  add  to 
the  product  of  bullion.  It  is  favorably  located  for  accessibility,  and  the  abund- 
ance of  wo(k1  and  water  give  it  some  advantage. 

KiNSL£Y  District. — The  Kinsley  district.  Lander  county,  is  distinguished 
for  its  massive  lodes  of  copper-bearing  ore.     It  is  in  the  Antelope  range  of  moan- 


412  RE80UBC£8  OF  STATES  AND  TEltRIXORI£S 

tiUDS  near  the  eafltem  border  of  fhe  State,  45  miles  northeast  of  Egan  and  M 
miles  from  Austin.  The  lodes  are  laxge,  and  ore  is  represented  as  being  upon 
the  snrfabe  which  shows  by  assay  from  35  to  50  per  cent,  of  copper,  and  £rom 
860  to  tlOO  per  ton  in  silver.  The  district  is  but  little  known ;  its  distance  firoB 
the  centre  of  pcmulation  and  a  market  render  the  copper  mines  valueless  for  the 
present  The  Padfic  railroad  now  in  course  of  construction  is  expected  to  pass 
through  this  neighborhood,  when  the  ores  may  be  transported  to  market.  The 
Kinsley  may  then  become  a  valuable  mining  district. 

Ykeka  District. — ^Yreka  district,  Lander  county,  is  about  75  ndles  nortbeaet 
of  Austin.  Reports  of  silver-bearing  veins  have  been  made ;  but  it  is  almort 
entirely  undeveloped,  and  its  value  is  unknown.  It  is  surrounded  by  a  good 
agricultural  and  grazing  country. 

Battle  Mountain  District. — ^Battle  Mountain  is  a  copper-bearing  bill, 
rituated  about  70  miles  north  of  Austin  and  is  probably  in  Humboldt  coontr. 
In  1866  it  was  formed  into  a  mining  district  bearing  that  name.  It  is  an  igneous 
formation,  and  through  the  eruptive  rocks  are  veins  of  quartz  associated  with  red 
oxide  of  copper.  Tlie  ore  is  brilliantly  red  and  very  beautiful.  The  district 
borders  upon  the  valley  of  the  Humboldt  river,  which  will  soon  be  traversed  by 
the  great  Pacific  railroad,  when  its  ores  will  find  a  market 

The  district  derives  its  name  from  the  range  of  hills  or  mountains  containing 
the  cupriferous  veins.  In  these  hilb»  a  battle  was  fought  in  the  summer  of  18*57 
between  some  Indians  and  a  government  expedition  under  the  superintendence 
of  John  Kirk,  engaged  in  the  survey  of  a  road  bearing  the  name  of  the  Foii 
Kearney  wagon  road,  Pacific  division.  It  is  a  low  range  of  hills  of  about  12 
miles  in  length  by  five  in  breadth,  fronting  on  Reese  Biver  valley  on  the  east, 
and  terminating  in  the  valley  of  the  Humboldt  on  the  north.  At  the  southern 
end  is  Copper  cafion,  where  the  Troy  and  other  copper  veins  are  found ;  and  at 
the  northern  end  is  Long  cafion,  where  the  Trojan,  President,  Mayflower,  Bine 
Bell,  Capitol,  Henrietta,  Fanny,  Morning  Star,  and  others  lie. 

There  are  but  few  companies  formed  for  operating  in  Battle  Mountain  district. 
The  principal  are  the  Emerson  and  the  Austin  companies.  These  are  uuiucor- 
porated. 

Hie  Emerson  Company. — The  Emerson  Company  is  composed  of  General 
W.  8.  Rosecrans,  G.  W.  Emerson,  William  Plumhof,  and  othei-s.  The  company 
owns  the  Morning  Star,  Henrietta,  Surprise,  Fanny,  President,  Ti-ojan  and  Cap- 
itol ledges,  and  extensions  on  some  othere.  Upon  those  named,  the  location 
upon  each  is  from  1,400  to  1,600  feet,  and  the  veins  are  from  10  to  30  feet  in 
width.  All  are  developed  to  the  extent  of  a  cut  of  from  5  to  10  feet  in  depth 
crossing  the  vein  from  side  to  side.  By  this  means  the  width  of  each  vein  has 
been  ascertained,  and  the  character  of  the  ore  shown.  The  gangue  is  quartz  and 
spar  intermixed  with  nodules  and  numerous  veins  of  red  oxide  of  copper.  Thei* 
veins  are  of  various  thicknesses,  fi-om  a  narrow  filament  to  several  inches  througb, 
and  nm  irregularly  through  the  mass  of  the  vein.  They  contain  native  copi>er  j 
also  considerable  silver.  The  mass  of  the  rock  will  require  crushing  and  con- 
centrating for  profitable  mining  and  exportation.  This  set  of  mines  is  at  the 
northern  end  of  Battle  mountain,  in  the  neighborhood  of  Long  canon.  The 
surveyed  route  of  the  Pacific  railroad  passes  about  two  and  a  half  miles  north 
from  the  locations,  and  as  this  great  road  is  expected  to  be  completed  to  this  point 
before  the  close  of  another  year  it  enhances  the  prospective  value  of  the  pix)iH*ny. 

The  Austin  Company, — The  Austin  Company  owns  the  Troy,  Mayflower, 
Blue  Bell,  and  other  veins  in  the  district,  some  of  which  are  at  Copper  canon 
and  others  at  Long  ct^on.  The  developments  on  the  Troy  consist  of  an  exca- 
vation some  12  feet  in  width  and  about  15  feet  in  depth,  showing  the  size  and 
character  of  the  vein.  It  is  estimated  that  one-fourth  of  the  vein  is  cou^)oseil  of 
rod  oxide  of  copper  having  40  per  cent,  of  metal. 
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I  other  claims  wme  woik  has  bc«n  done^  the  gentnl  aim  hc«a|r  mcnlr 
possesewQ  of  the  piv|«ny,  awaitu^  the  ooastiiKt^ 
^swooD  IhsTKiCT. — ^Bavensvooii,  Lander  c«Muitr«  amated  hut  15  mike 
•St  &om  Aostm,  was  one  of  the  earliest  disuiets  oqsaiiiied  ia  the  H(e«e 
>nntrr.  having  been  fonned  in  the  Orel  vear  of  the  discovenr  of  direr  here* 
the  same  range  as  Battle  moontdun,  though  the  huter  is  ahuoet  MfMunued 
V  depression,  yet  it  is  the  noithexn  temunas  of  the  Shoshone  momitainik 
ns  of  Ravenswood,  which  were  located  for  silver,  beiiig  fonnd  rich  cmlv 
!T,  disappcHnted  the  locatons^  and  as  a  consequence  the  district  has  been 
led.  It  contains  veins  which  assay  as  high  as  40  to  50  per  cent,  of  coppen 
tains  silver  and  gold.  The  distnct  is  well  situated  for  economical  w<orko 
dering  on  the  valley  ^f  the  Ileese  liver,  and  is  tolerably  well  supplied 
iber.  Dke  many  others  it  awaits  the  coming  of  the  raifaiad,  cheap  trans- 
Q  and  subsistence. 

Cbeek  District. — ^The  Big  Creek  district.  Lander  connty^  was  the 
organized  in  the  Toiyabee  mountains,  and  it  seemed  likely  al  cme  time  to 
everything  else.  A  village  was  built,  with  post,  express  and  telc^nttph 
connecting  with  Austin,  with  schools,  courts,  stores  and  mills,  and  its 
ty  and  stability  seemed  beyond  a  doubt  Veins  were  found  appearing 
netal,  bat  upon  ihrtber  trial  their  value  consisted  in  cmper,  wiiK'h  was 
itable  to  work,  and  interest  in  the  district  died  away.  Now  no  attention 
:o  the  mines.  It  is  situated  on  the  western  slope  of  the  Toiyabee  roonn- 
reive  nules  south  of  Austin.  The  creek  is  a  small  mountain  stream, 
J  sites  for  water  or  steam-power  mills.  It  flows  through  a  deep  cafion. 
hich  are  some  good  farms  and  gardens.  If  the  district  has  not  proved 
ative  to  the  miner,  it  has  furnished  pleasant  homes  for  the  husbandman. 
ffiNGTOX  District. — South  of  Austin  28  miles,  in  Nye  cotmty,  and  on 
em  slope  of  the  Toiyabee,  is  Washington  district,  oigaiiiied  in  18G3,  then 
su1»se<iuent  year  the  scene  of  busy  operations.  The  mineral  is  an  argen- 
gtilenu,  a1>un<lant  in  quantity.  None  who  have  examinetl  the  mines  with 
a  can  hesitate  to  ilccido  that  they  possess  value.  The  vonis  are  fn>in  4 
L»t  in  width,  and  re<^ular  in  their  formation.  Attempts  have  Inim  nuule 
e  tlie  ores,  hut  owing  to  want  of  skill  on  the  part  of  the  oi)enitors  they 
t  l>een  successful.  A  great  number  of  veins  wore  loeateil,  a  pretty  villap^ 
It,  and  lu»pes  of  prosperity  were  entertained,  but  the  district  following  the 
mrse  has  become  almost  deserted.  Its  mineral  resources,  however,  may 
idvantageously  deveh)po<l. 

k'sviLLE  District. — South  of  Washington  about  15  miles,  in  Nyoctmnty, 
sville  district,  organized  in  the  same  year  and  possessing  many  similnr 
»ri.stic8.  Numerous  claims  were  here  loeateil,  and  great  ex|)ectations  were 
Pertained.  It  is  now  entirely  deseitetl  except  by  a  few  farmers  who  cul- 
le  soil  of  the  valleys,  irrigating  it  by  the  streams  which  run  down  from 
mtain.  The  district  is  well  wateretl  and  timbered,  and  oflers  advantages 
ettler. 

ToYABKE  Mountains. — On  the  eastern  slope  of  the  ToiyalK»e,  and 
'  Austin,  were  organized  during  the  summer  of  1863  a  numl)er  of  districts, 
^  that  side  of  the  mountain  almost  continuously  for  a  distance  t)f  75  uiiloH. 
hout  its  southern  extent  the  mountain  rises  from  the  valley  oi  lleese  river 
A'est  and  Smoky  valley  on  the  east,  and  attains  an  altitude  of  :i,()()0  to 
?et  above  them.  From  valley  to  valley  through  the  baho  of  the  mountiun 
ance  is  from  7  to  10  miles.  From  its  high  peaks  and  tlm)Ugh  its  deeply 
[1  sides  run  many  streams  of  water  affording  good  sites  for  mills. 
LY  Valley  District. — Of  the  numomus  districts  organized  on  the  eiiHtcm 
'  the  mountain  that  of  Smoky  Valley  was  among  the  iirst.     It  is  in  liUndor 

12  miles  south  of  Austin,  and  includes  what  were  once  the  busy  littlo 
}  of  Geneva  and  Clinton.     Through  it  run  in  deep  caflons  Uirch  and 


414  RESOURCES   OF   STATES   AND   TERRITORIES 

Willow  creeks  and  several  smaller  rivulets,  all  of  wliicli  are  lost  in  the  valley. 
ITiere  have  been  many  locations  of  mines  made  in  the  district,  hut  they  have 
been  generally  neglected  until  the  present  yeAv,  Latterly  labor  has  been  prose- 
cuted upon  the  Smoky  Valley  ledge,  which  has  developed,  at  the  depth  of  200 
feet,  a  lode  or  series  of  veins  50  feet  in  thickness,  of  which  about  20  feet  contain 
pay  streaks  of  ore.  Avei'age  specimens  assay  860  to  $150  per  ton.  The  upper 
part  of  the  lode  has  pmved  quite  barren,  but  the  results  obtained  from  below 
give  cncom*agement  to  the  miners.  In  this  district  the  lodes  ai-e  generally  large, 
and  exhibit  themselves  in  some  instances  for  miles  in  length  upon  the  surface. 
They  are  situated  conveniently  for  mining,  and  the  district  possesses  advan- 
tages of  wood,  water,  and  arable  land  for  carrying  on  cheaply  extensive  opera- 
tions. 

Santa  Fe  District. — South  of  Smoky  Valley  district,  in  the  same  county, 
is  that  of  Santa  Fe,  18  miles  from  Austin.  It  is  composed  of  high  peaks,  pre- 
cipitous ridges,  and  deep,  rocky  caiions.  The  bare  rocks  of  the  ridges  and  canons 
e^ose  to  view  the  white  led^s  of  quartz  in  great  numbers.  A  feature  in  the 
mineralogy  of  the  district  is  the  presence  of  gold  in  considerable  quantities  in 
some  of  the  veins.  Notwithstanding  the  undoubted  value  of  the  veins,  however, 
in  both  gold  and  silver,  no  successful  mining  has  yet  been  carried  on. 

Bunker  Hill  and  Summit  Districts.— Bunker  Hill  and  Summit  districts, 
Lander  county,  occupy  both  sides  of  Big  Smoky  creek,  and  are  20  miles  south 
of  Austin.  Ore  paying  from  fifty  to  some  hundreds  of  dollars  per  ton  has  been 
mined ;  but  the  veins  have  been  found  broken  and  irregular,  and  but  little  success 
has  attended  mining  operations.  Tliis  is  generally  attributed  to  improper  man- 
agement, and  lack  of  scientific  knowledge  of  the  business  of  mining  and  the 
reduction  of  ores.  The  stream  is  one  of  the  largest  flowing  out  of  this  moiui- 
tain  range,  and  affords  water-power  sufficient  for  a  number  of  extensive  milk 
Some  failures  have  retarded  progress  in  what  appears  a  superior  distinct.  This 
cannot  long  continue,  for  where  nature  has  done  so  much  by  ofFering  viilual»lc 
minerals,  building  material,  and  inexpensive  power,  a  pleasant  climate  and  a  rich 
soil,  man  will  sooner  or  later  take  advantage  of  it  and  reap  the  rewaixl. 

Blue  Springs  District. — Blue  Springs  district,  in  Nye  county,  30  miles 
south  of  Austin,  is  so  named  from  a  number  of  deep  springs  or  ponds  which  lie 
in  the  valley  at  the  foot  of  the  mountains.  It  contains  veins  of  quartz  of  laige 
size,  reputed  to  be  rich  in  silver,  but  developments  upon  them  arc  so  slight  that 
their  value  is  not  really  kno\Mi. 

Smoky  Vallf.y  Salt  Field. — Near  Blue  Springs,  in  the  great  Smoky  valley, 
is  an  extensive  field  of  2,000  acres  of  salt  lands,  from  which  is  ol>tained  most 
of  the  salt  used  in  Eastera  Nevada  both  for  domestic  purposes  and  the  reduction 
of  ores.  Upon  this  salt  field,  as  upon  some  others  with  which  the  State  aboimds, 
the  salt  rises  as  an  efilorescence,  lialf  an  inch  or  more  in  thickness,  upon  the 
surface  of  the  ground,  from  whicli  it  is  gathered.  A  slight  rain  drives  the  Sidt 
beneath  the  surface,  but  under  the  influence  of  the  sun  it  soon  reappears.  Hun- 
dreds of  tons  are  obtained  from  this  field  annually,  and  the  supply  coming  from 
deep  springs  seems  to  be  inexhaustible.  It  is  furnished  for  the  use  of  the  mills 
at  from  $30  to  850  per  ton.  When  it  is  known  that  salt  in  large  quantities  is 
essential  to  the  reduction  of  silver  ores,  the  beneficence  of  a  Divine  Providence 
in  fmnishing  it  in  such  vast  deposits  and  at  convenient  localities  throughout  the 
country  can  be  appreciated. 

Noirrn  Twin  Kiyer  District. — Forty  miles  south  of  Austin,  in  Nye  county, 
is  the  North  Twin  River  district.  Althouirh  this  region  was  examined  and  manv 
claims  located  early  in  the  settlement  of  the  country,  it  was  not  considered  of 
importance  tmtil  recently,  when  work  upon  some  of  the  veins  has  proved  them 
to  be  of  large  size  and  great  value.  Deep  canons,  with  running  streams,  open 
to  the  plain,  offering  access  to  the  mines  and  sites  for  reduction  mills. 

The  La  Plata  Mining  Cotnpany^  owning  mines  in  this  distiict,  is  organized 
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trader  the  laws  of  Pennsylvaiiia.  Its  chief  stockholders  are  reddents  of  Heading. 
This  company  owns  the  Twin  Ophirs,  the  William  Bigler,  and  other  veins  sit- 
uated in  Park  canon.  Some  of  the  veins  are  large,  and  have  shown  bodies  of 
good  pay  ore.  Work  upon  one  of  the  Twin  Ophirs  has  developed  a  chimney  or 
mass  of  ore  of  a  very  singular  character,  being  chiefly  iron  and  resembling  steel, 
but  containing  from  $70  to  $150  per  ton  in  silver.  A  mill  is  in  course  of  con- 
struction, which,  in  a  few  months,  will  probably  add  something  to  the  stream  of 
bullion  already  beginning  to  flow  from  the  districts  bordering  the  Smoky  valley. 
It  is  mainly  built  of  stone,  with  furnaces  and  chimney  stack  of  brick.  These 
'l^'     materials  are  convenientlv  obtained  in  the  neighborhood.     It  will  contain  10 

■Of  .  O 

^  ^     stamps  of  about  700  pounds  each,  crushing  the  rock  dry  and  in  a  condition  for 
^\    roasting.     The  property  of  the  company  is  managed  by  G.  B.  Montgomery. 

The  Buckeye  Mining  Company  is  a  New  York  company,  and,  under  the  super- 

^     intendence  of  Mr.  Stephen  Kidd,  is  developing  the  Buckeye  mine,  situated  in 

'.^     Summit  canon.     The  vein  was  discovered  and  located  in  1865.     The  claim 

consists  of  1,400  feet  of  the  lode  running  north  from  the  caiion.     The  vein  is 

encased  in  limestone,  and,  although  it  sometimes  naiTows  down  to  a  mere  clay 

^_r.    seam  in  the  rock,  it  appears  to  be  a  true  fissure  vein.     Its  general  width  is  five 

feet,  occasionally  reaching  to  seven.     It  has  been  developed  by  an  incline  fol- 

^      lowing  the  dip  of  the  ledge,  which  is  westerly  65**,  to  the  depth  of  100  feet,  and 

!^     hy  different  levels  several  hundred  feet  north  and  south.     From  these  excava- 

^  ■     tions  a  quantity  of  ore  has  been  taken  which  has  yielded,  at  the  Austin  mills, 

^      8106  per  ton.     The  company  has  located,  under  the  laws  of  Nevada,  800  acres 

^      of  woodland,  mill-sites,  &c.     Neither  lands  nor  mines  are  entered  under  any  law 

"J     of  Congress,  nor  are  any  lands  or  mines  throughout  this  region.     The  lands  aro 

'f     tmsurveyed,  and  there  is  no  land  office  in  eastern  Nevada.     The  laws  of  the 

f      United  States  give  permission  to  occupy  the  mines  subject  to  the  local  rules  of 

I      miners.     Survey  and  purchase  appears  to  them  a  useless  expense,  serviceable 

only  to  the  surveyors  and  land  officers. 

In  Summit  canon  are^ther  claims,  as  the  Scottish  Chief,  which  is  an  extension 
of  the  Buckeye  south  of  the  caiion.  This  has  been  but  slightly  developed, 
having  a  shaft  40  feet  in  depth ;  its  real  worth  is  therefore  known  only  from  the 
greater  explorations  on  the  Buckeye.  A  short  distance  to  the  southwest  is  tho 
Canada  vein.  This  appears  on  the  surface  to  be  about  nine  feet  in  width,  but 
the  explorations  upon  it  are  not  sufKcient,  it  being  encased  in  limestone,  to 
determine  its  extent  and  character.  From  the  surface  several  tons  of  ore  have 
been  taken,  which  give  promise  of  worth. 

TwTNT  lliVER  District. — The  Twin  River  district,  Nye  county,  is  50  miles 
south  of  Austin,  on  the  eastern  slope  of  the  Toiyabee  range,  and  is  at  present 
regarded  as  one  of  the  most  important  districts  south  of  Austin.  It  receives  its 
name  from  two  pretty  streams  on  the  southern  border,  which,  flowing  through 
deep  and  rugged  canons,  enter  the  valley  near  each  other,  and  continuing  parallel 
for  some  miles  sink  in  the  plain.  The  characteristics  of  the  district  aro  its  rug- 
gedness,  high  and  precipitous  mountains,  deep  canons,  and  its  geological  foi-ma- 
tion  being  granite  and  slate,  while  the  districts  north  of  it  are  of  limestone.  The 
principal  mines  are  situated  in  Ophir  caiion.  These  were  discovered  in  1863  by 
S.  Boulerond  and  a  party  of  Frenchmen,  who  located  several  veins,  but  did  not 
publish  to  the  world  their  discovery  nor  do  much  towards  developing  their  prop- 
erty. The  year  following  the  caiion  was  entered  by  George  II.  Willard  and 
others,  ledges  located,  a  district  formed,  and  laws  made.  From  that  date  the 
district  has  been  somewhat  noted.  In  entering  the  canon  from  Smoky  valley, 
ouQ  feels  almost  forbidden  to  advance,  so  towering  and  precipitous  are  the  rocks 
on  either  side,  which  appear  to  close  the  narrow  pass ;  but  winding  along  at  the 
baso  of  the  cliffs  is  now  a  well-constructed  road.  Following  this  a  mile  or  more 
the  narrow  gorge  of  granite  is  passed  and  a  omon  of  more  gently  sloping  sides,  a 
slato  formation,  is  reached.     The  granite  is  generally  banen  of  soil,  but  upon 
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the  samniits  of  tho  ridges  a  few  low  and  dwaxfcd  pifion  trees  aie  found,  wLich  m 
cat  for  fnol  and  witli  great  labor  brought  to  the  brink  of  the  precifuce  ni 
tumbled  into  the  ca&on  below,  whence  it  is  hauled  to  its  place  of  consump&p.. 
Fuel  is  difficult  to  obtain,  and  costs  about  $10  per  cord.  At  the  present  oataii 
mill  is  in  operation,  and  a  village  called  Toiyabee,  of  300  inhabitants,  has  been 
built.  '  . 

The  Ophir: — ^The  first  vein  noticed  in  pasdng  up  the  cafion  is  the  Ophir. 
This  was  discovered  and  claimed  by  S.  Boulerond  and  Company  in  1863.  aod 
is  still  owned  by  the  same  parties.  It  is  a  laxee  vein,  showing  chiefly  wliit^ 
quarts,  but.  deposits  of  good  ore  have  been  found  in  it.  The  claim  oonosts  of 
2,400  fe^t  along  the  ledge.  A  shaft  has  been  sunk  to  the  depth  of  60  feet,  frtun 
which  a  small  quantity  of  ore  was  obtained,  worth  at  the  rate  of  $500  per  Urn. 
The  developments  upon  the  mine  are  very  slight. 

TIw  Orpheef  Centrai  FavaritCj  and  numerous  other  claims  have. been  slij^tlj 
developed,  but  have  not  yet  been  productive. 

The  Murphy  is  the  only  developed,  and  productive  mine  in  this  neighborhood^ 
and  its  success  has  given  celebrity  to  the  district.  It  was  located  by  6.E. 
Willard,  John  Murphy,  Jo.  Fatty^  and  others,  in  1864,  and  is  .1,000  feet  in  lengtL 
Its  course  is  north  and  souUi,  dipping  to  the  east  at  an  angle  of  46^,  and  the 
lode  is  about  20  feet  in  thickness.  It  has  been  developed  by  an  incline  130  feel 
in  depth,  from  which  levels  have  been  run  and  ore  extracted,  worth  about  S130 . 
per  ton.  It  appears  fi.x>m  the  working  that  the  ore  is  not  continuous  throughoofc 
the  vein,. but  exists  in  chimneys  of  one  to  seven  feet  in  thickness,  and  from  100 
to.lSO  feet  broad,  with  nearly  a  corresponding  interval  of  barren  rock.  These 
chimneys  are  inclined,  having  a  dip  to  tho  north  of  about  SO*'.  Although  nwbh 
valuable  ore  has  been  extracted,  a  map  of  the  mine,  showing  its  whole  axe  and 
the  excavations  n^ade,  indicate  that  but  a  small  portion  is  touched.  There  are 
41  men  employed  in  the  mine,  working  eight  hours  each,  at  $4  per  da^,  and 
keeping  up  the  labor  without  intermission.  Tho  miners  are  usually  natives  of 
Cornwall,  England.     The  hoisting  of  water  and  ore  is  done  by  steam  power. 

The  Murphy  Milly  belonging  to  the  T\iin  River  Mining  Company,  is  a 
substantial  structm*e  of  stone,  having  20  stamps  and  corresponding  machineiTi 
driven  by  an  engine  of  95  horse-power.  The  ore  is  brought  from  the  mine,  a 
few  hundred  feet  distant,  in  cars.  The  first  process  is  to  pass  it  through  a 
Blake's  rock  breaker,  which  will  in  a  few  hours  break  sufficient  rock  into  frag- 
ments of  less  than  a  cubic  inch  in  size  to  supply  the  stamps  for  24  hours.  This 
effects  a  saving  of  $2  per  ton  in  the  cost  of  cnishing  the  ore.  From  the  breaker 
the  ore  is  placed  upon  a  large  pan  or  dryer,  which  is  heated  by  the  gases  passing 
from  the  roasting  furnaces  to  the  smoke-stack,  and  is  thoroughly  dried.  It  is 
then  ready  for  the  stamps.  Of  these  there  are  20,  weighing  850  pounds  each, 
and  they  crush  16  tons  per  day  fine  enough  to  pass  through  a  No.  60  screen,  or 
a  screen  with  3,600  holes  to  the  square  inch.  Falling  from  the  screens  into  a 
ti^t  bin,  it  is  removed  into  cars  standing  on  a  track  passing  over  the  tops  of  the 
roasting  furnaces,  and  is  thus  transported  to  the  furnaces,  of  which  there  are 
eiffht,  capable  of  roasting  16  tons  in  24  hours.  Seven  to  nine  hundred  pounds 
01  ore  mixed  with  a  certain  quantity  of  salt,  according  to  the  composition  of 
the  ore,  varying  from  eight  to  fifteen  per  cent.,  constitutes  a  charge,  and  this  is 
roasted  from  five  to  seven  hours,  being  constantly  stirred.  It  is  then  taken  to 
the  amalgamating  room,  in  which  are  six  pans  taking  one  ton  of  the  roasted 
pulp,  now  mixed  with  water,  at  a  charge.  Here  the  silver,  which  in  the  fumaoeB 
was  changed  from  its  native  condition  to  a  chloride,  is  again  changed  to  metallic 
silver,  and  is  amalgamated  with  quicksilver.  The  pulp  is  agitated  and  ground 
by  revolving  iron  mullers  for  about  six  hours,  when  it  is  drawn  off  into  setden^ 
of  which  there  are  six,  where  more  water  is  added,  and,  after  several  hmm^ 
agitation,  the  quicksilver  bearing  the  silver  is  drawn  off,  the  pulp  allowed  to  nm 
t<$  waste,  and  the  silver  taken  out.    This,  after  being  strained  and  pressed  in 
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atlier  bags,  exhausting  the  qnicksilver  as  far  as  posable,  is  placed  in  a  close 
tort,  oAa  the  remaining  qnicksOver  expelled  by  heat.  The  cmde  bnllioii 
maining  is  then  taken  to  tne  smelting  room,  where  it  is  melted  and  ran  into 
igots,  readj  for  the  assayer  and  for  commerce.  The  establishment  is  veiy  com- 
lete,  and  presents  an  imposing  appearance.  The  officers  of  the  company  having 
loige  and  carrying  on  the  works,  are  B.  B.  Ganfield,  general  agent ;  H.  M. 
rant,  bookkeeper ;  H.  Richards,  mining  sapcrintendent ;  Charles  V.  Baesler, 
sayer ;  and  ^onzo  Monroe,  engineer.  In  working  the  mill  at  fall  capacity, 
1  men  are  required.  Besides  those  in  the  mine  and  mill  oare  blocksmitns,  ore 
isorters,  and  wood  choppers,  making  100  men  employed.  In  one  month  417 
ms  of  ore  were  milled,  prodncing  836,865.  The  assay  of  the  ore  was  over 
100  per  ton.  At  the  present  date  the  mill  is  working  to  its  faU  capacity,  and 
etter  results  than  formerly  are  obtained. 

The  McDcnaUd  mine, — ^The  Murphy  and  McDonald  are  locations  upon  tho 
ime  lode,  the  first  ^extending  from  the  caSon  northwardly  and  the  latter  south 
f  it.  It  is  anticipated  that  they  are  of  equal  value,  although  the  McDonald  is 
ndeveloped.  Preparations  are  making,  under  tho  superintendence  of  John  H. 
k>alt,  for  a  New  York  company  to  commence  explorations  and  developing  the 
une. 

These  mines  constitute  the  basis  of  support  to  a  busy  and  prosperous  little 
illage,  called  Toiyabee  City,  of  about  300  mhabitonts.  This  phce  is  connected 
ndi  Austin  by  a  tri-weekly  sta^,  carrying  the  United  States  mail  once  a  week. 
The  distance  is  55  miles,  and  the  time  of  passage  about  nine  hours.  From  the 
ralley  to  the  town  is  about  two  and  a  half  miles  along  the  cafion,  and  through 
ins  distance  a  rood  has  been  constructed  at  a  cost  of  about  $6,000.  *The  woik 
108  been  very  heavy,  and  under  the  circumstances  a  good  road  is  constructed, 
ilthon^h  its  grade  at  some  places  is  as  great  as  lO*'.  The  road  continues 
biongh  this  cafion  over  the  summit  of  the  Toiyabee  mountain,  and  forms  a  con* 
'cnient  avenue  for  summer  travel,  but  the  passage  is  generally  impeded  by  snow 
luring  the  winter.^ 

*  The  books  of  the  county  assessor,  according  to  the  Silver  Bend  Reporter,  give  the  fol- 
owing  retnrns  of  bullion  and  yield  per  ton  of  the  mines  of  Nye  county  for  the  quarter  ending 
^ptembcr  30,  made  under  oaUi.    The  amounts  are  for  coin : 


Name. 


PMd  Rlrer  Company. 

Vorphy  Mine 

^hnoDt  Company  . . . . 

rniugrlTaniB»  1 

^ImoDt  Company.... 
CnuTlTania,  2 


Torn. 


800 

736 

SI 


OroM.. 


$107,544;  00 

98,856  88 

837.06- 


Amomit 
per  ton. 


$14343 
39  33 
39*86 


Following  are  the  returns  of  small  lots  of  ore  from,  this  county,  worked  at  mills  In  tho 

vicinity  of  Austin,  and  forwarded  by  the  assessor  of  Lander  oeuntj.  We  merely  give  the 
lumber  of  pounds  of  ore  worked  and  the  gross  product : 

odiaa  Jim,  Hot  Creek  district 1,915 

MdDominiorf. do 3,630 

lazelle '..-.do 11,314 

)esert  Queen,  ReveiHo  district 3,063 

I^UdRose do 2,277 

orth  America do 1,173 

[aohattan do 2,639 

ordByron do 2,254 

ntton * do 600 

egan do 2,792 

udnfTton do 2,764 

eta,  Union  district 1,971 

olman^  Union  district 4 2,031 


Gn«  yield. 
190  80 
20624 
753  30 
474  86 
149' 60 

68  75 

292  01 

U)6  85 

8  84 

30  68 
285  00 

68  46 
296  34 


The  books  of  the  oonnty  assessor  show  the  following  annual  product  of  two  of  the  leMUiy 
toes  of  Kye  county:  From  October  1  to  December ^1, 1866,  the  Bnel  miU  (now  tlw  Bel- 
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South  Twin  River,  Hot  Springs,  El  Dorado,  and  Pe avine  Districts— 
The  districts  of  South  Twin  River,  Hot  Springs,  El  Dorado,  and  Pcavine,  all 
in  Nye  county,  continue  in  the  order  in  which  they  are  named  to  near  where  the 
mountain,  which  we  Imve  traced  for  150  miles,  falls  away  into  the  plain.  Althougfa 
but  slightly  explored,  the  opinion  is  expressed  that  the  mines  in  the  southern 
part  of  the  Toiyabee  range  will  equal  those  of  other  parts,  and  that  this  exten- 
sive country  offers  an  inviting  field  to  the  explorer  and  the  capitalist. 

Smoky  Valley. — The  great  Smoky  valley,  traversed  by  Frdmont  in  1845, 
who  mapped  Big  Smoky  creek  and  Twin  rivers,  is  worthy  of  special  mention. 
In  the  centre  of  it  ar©  found  remarkable  springs  of  boiling  water,  throwing  a 
large  and  constant  stream,  in  which  meat  and  vegetables  are  readily  cooked, 
and  tea  and  coffee  qnickly  prepared  for  use.  The  basin  of  the  spring  is  from  20 
to  30  feet  in  diameter,  and  the  fountain  of  boiling  water  rises  in  the  centre,  a 
constant  column  ascending  by  its  subterranean  force  several  feet  above  the  sur- 
face. There  are  several  smaller  springs  in  the  neighborfcood,  one  of  which 
famishes  cold  water.  The  soil  about  tnem  is  fertile,  and  the  climate  pleasant 
and  healthy. 

The  fields  of  salt  in  the  northern  part  of  the  valley  have  already  been  men- 
tioned. Throughout  it  are  found  good  agricultural  lands.  The  climate  is  more 
agreeable  than  generally  prevails  in  Nevada,  without  extremes  of  heat  or  cold. 
Snow  seldom  falls  and  frosts  are  never  severe,  although  there  are  localities  where 
frosts  have  occurred  as  early  as  September,  sufiicient  to  blight  certain  species  of 
vegetation.  The  valley  continues,  although  slight  elevations  divide  it  into  dif- 
ferent basins,  into  the  desert  upon  the  southern  borders  of  the  State.  In  it  tte 
other  vast  fields  of  salt,  and  beds  of  sulphur,  alum,  and  soda,  and  bOTdering 
upon  it  are  the  mountains  of  San  Antonio  and  Silver  Peak.  These  are  iaolatea 
and  singular  in  their  formation,  and  appear  as  if  thrown  into  position  by  some 
violent  convulsion  of  nature.  The  mining  districts  of  this  region  are  among 
the  most  important  of  the  State. 

San  Antonio  District,  comprising  the  mountain  of  that  name,  is  situated 
about  20  miles  southeast  of  tlio  southern  terminus  of  the  Toiyabee  mountains, 
and  about  90  miles  from  Austin.  Several  conipunics  are  engaged  in  mining 
here  with  some  success,  and  ore  is  extracted  which  returns  from  reduction  an 
average  of  $200  per  ton. 

Hie  Liberty  mine,  owned  by  George  Seitz,  lias  been  continuously  worked 
during  the  present  year.     It  is,  so  fjir,  the  most  extensively  worked  mine  in  the 

mont  Company's)  reduced  904  tons  of  ore,  producing  bullion  of  the  value  of  $52,713  24, 
bein^  an  average  per  ton  of  ^')8  31 ;  the  three  months  following— January}  February,  and 
March,  1867—554  tons  and  a  fraction  were  reduced,  yielding  $33,041  39,  or  $59  64  per  ton; 
the  next  quarter,  125  tons,  1,339 pounds,  producing $t»,9U3  02,  $54  93 per  ton;  and  676 tons, 
1,010  pounds,  which  produced  $26,439  77,  or  $39  08  per  ton.  The  amounts  added  to  the 
production  of  the  quarter  ending  on  the  30th  of  September,  of  736  tons,  yielding  $28,856  8S— 
$30  33  per  ton,  and  21  tons,  yielding  $837  06— $39  86  per  ton,  swells  the  total  product  of 
this  mine  for  the  past  year  to  $148,790  36  in  coin.  The  aggregate  number  of  tons  of  ore 
worked  is  a  fraction  over  3,917— averaging  very  nearly  $50  per  ton.  It  was  r^nced  in  a 
lO-stamp  mill,  at  best  but  an  inferior  one,  by  the  wet  crushing  process,  bv  which  H  is  not 
claimed  that  more  than  about  65  per  cent,  of  the  silver  is  saved.  In  counection^with  the  faci 
that  the  mine  from  which  the  ore  was  obtained  is  practically  inexhaustible,  and  can  be  mado 
to  furnish  almost  any  amount  of  ore,  the  above  figures  will  furnish  a  basis  upon  which  to 
estimate  its  ^eat  value.  During  the  same  period,  the  Murphy  mine,  of  the  Twin  River 
Company,  situated  in  Ophir  canon,  as  is  shown  by  the  books  of  the  assessor,  has  yielded  as 
follows:  first  quarter— 626|  tons,  averaging  $132  49  per  ton,  $83,007  96;  second  quarter— 
l,16li  tons,  averaging  $84  18  per  ton,  $97,775  08;  third  quarter— 804^  tons,  averaging 
$92  94  per  ton,  $74,863  17;  fourth  quarter— 800  tons,  averaering  $134  43  per  ton,  $107,544, 
making  a  total  of  $363,190  21  in  coin  in  a  twelvemonth.  The  aggregate  quantity  tk  on 
worked  is  3,393^  tons,  and  the  average  yieW  per  ton  a  fraction  over  $107.  We  are  informed 
that  the  Murphy  mine  is  now  in  a  condition  to  supply  ore  for  another  mill  of  equal  capacity 
as  the  one  in  use,  a  number  of  levels  having  already  been  run  which  disclose  hundreds  of 
£eet  in  length  along  the  vein,  and  for  a  depth  of  near  200  feet  a  compact  mass  of  boM  ore 
•ome  10  or  12  feet  thick. 
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Jisctrict,  and  bids  hir  to  be  FmnmendTe.  A  depch  of  SOD  firat  b«$  been  itttelkxl 
And  M>  vstcr  obcabwd.  Tlie  iiMMBiaiii  «  dxy.  barmu  and  broken.  A  few  mtled 
U>  the  northwest  jue  the  Indian  springs*  where  two  small  qoanz  mills  have  been 
Donstraded.  As  mote  vigocoiis  work  is  now  proeecmed  apon  the  mines  c^T  ihtt 
distiict  than  formerly;  they  will  probably  soon  take  the  rank  in  public  esteem 
to  whieh  their  vahie  entitles  them. 

SrLTER  Pkak,  Rxd  Mor^TTAix.  PArMzrrro,  Lida,  jlxb  Edmonton  Di$- 
nacTS. — The  districts  of  Silver  Peak^  Red  Moontain,  Palmetto*  Lida*  ain) 
Edmonton  comprise  the  sonthwestem  part  of  the  territory  which  has  been  pros- 
pected by  people  who  have  made  Aostin  their  base  of  operations. 

Silver  Peak  and  Red  Moimtain  are  oontignons^  lyiiur  about  150  miles  south 
by  west  from  Aostin.  Silver  Peak  is  a  small,  precipitous  mountain*  throu|(h 
whieh,  lying  at  a  low  angle,  cuts  the  Yanderbilt  vein,  croppiiur  on  all  sides. 
The  value  of  this  vein  has  been  very  highly  estimated.  Other  good  vihus  exist 
in  the  district. 

In  the  valley  skirting  the  oastem  base  of  the  moimtain  is  an  extensive  salt 
field,  covering  an  area  of  30  square  miles,  and  capable  of  fumishiug  an  unlimitetl 
supply  of  salt. 

The  Red  Mountain  district,  a  few  miks  east  of  Silver  P^k,  is  distinguished 
for  its  production  of  gold. 

Great  Salt  Basin  Caw^Mmf. — ^The  mines  of  these  two  distiicts  are  chiefly 
o^med  by  a  single  company,  the  Great  Salt  Basiu  G.  &  S.  M.  Company,  organ- 
ized by  S.  B.  Martin  and  John  W.  Barker.  They  have  already  a  mill  of  10 
stamps,  which  has  produced  considerable  bullion.  The  company  is  about  to 
erect  two  other  mills  of  greatly  increased  capacity.  Mining  is  to  be  carried  on 
systematically.  The  superintendent  is  Mr.  J.  £.  Clayton,  a  competent  mining 
engineer,  and  the  nominid  capital  $3,000,000.  The  company  owns  many  mines 
in  these  districts,  the  principal  of  which  aitB  the  Yanderbilt,  Pocatillo,  and  Sisson. 
The  bullion  obtained  at  the  mill  from  the  Yanderbilt  ore  is  worth  $2  per  ounce, 
while  that  of  Red  Mountain  is  chiefly  gold. 

The  developments  in  Palmetto  district  have  proved  several  of  the  veins  to  bo 
large  and  valuable.  Grold-bearing  quartz  is  also  found,  which  indicates  an  abun- 
dance of  that  metal.  The  district  derives  its  name  from  a  species  of  date  tree, 
which  was  mistaken  by  the  discoverers  for  the  palmetto. 

Columbus,  Yolcano,  Clarendon,  Paradise,  Pilot,  Mammoth,  Union, 
AND  North  Union  Districts. — These  districts  are  generally  classed  as 
belonging  to  eastern  Nevada  or  Reese  river,  although  they  ait^  in  tlio  westera 
half  €?  the  State.  Each  has  peculiarities,  which  to  describe  in  detail  would  be 
beyond  the  limits  of  this  report. 

Clarendon  district  contains  silver-bearing  veins,  the  character  of  the  ore 
being  the  same  as  that  of  Silver  Bend,  southeast  of  Austin.  It  has  a  pleasant 
village  of  about  80  inliabitants,  with  families,  a  school,  and  church  society, 
indications  of  the  respectability  and  good  order  of  the  community. 

Volcano  district  is  peculiar  in  its  formation,  and  is  supposed  to  possess  nuiok* 
silver  and  coal  mines,  as  well  as  gold,  copper,  and  silver,  but  is  most  familiarly 
known  from  its  fossils,  which  are  rare  and  beautiful. 

Paradise  district  receives  its  name  from  its  pleasant  location,  and  its  abundant 
wood,  water,  and  vegetation. 

These  are  situated  from  90  to  150  miles  southwest  of  Austin. 

Mammoth  district  is  situated  65  miles  southwest  of  Austin,  and  its  condi- 
tion is  promising.  The  Mount  Yemen  Company  are  prosecuting  an  extensive 
system  of  works,  which  will  develop  the  mines  and  prove  the  value  of  the  dis- 
trict. The  Hamilton  Gold  and  Silver  Mining  Company  have  several  excellent 
mines  in  this  district,  but  they  are  not  yet  developed  to  any  considerable  extent. 

Union  district  lies  on  the  western  slope  of  the  Shoshone  mountains,  the  first 
range  west  of  Reese  river,  and  is  about  55  miles  southwesterly  from  Austin. 
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It  contains  lodges  of  nndonbted  value  and  fitcilities  for  the  redaction  of  ore,  such 
as  an  abundance  of  wood  and  water.  The  district  was  early  brought  into  nodee^ 
yet  its  progress  has  been  slow  and  its  production  of  bullion  slight.  It  is  inter- 
esting firom  tho  beauty  and  abundance  of  geodes,  valuable  to  the  jeweller  and 
lapidary,  found  in  it.  Chaloedoiy,  agate,  jasper,  and  other  precious  stones  ak) 
abound. 

North  Union  district  is  almost  entirely  undeveloped,  but  is  favorably  regwded 
by  those  who  are  acquainted  with  its  mines  and  resources. 

New  Pass  Distbict  lies  almost  directly  west  of  Austin,  25  miles  distant  It 
has  been  organized  two  years  and  is  yet  undeveloped.  Mineralogists  and  engineer 
have  given  it  a  partial  examination  and  have  pronounced  favorable  opinions 
respecting  its  resources.  The  predominant  metal  is  gold.  The  veins  are  numer- 
ous and  well  situated  for  mining. 

We  may  now  turn  to  that  portion  of  Nevada  southeast  from  Austin.  This 
until  within  tho  past  year  was  to  the  general  public  a  terra  incognita,  and  believed 
to  be,  as  it  was  represented  upon  the  maps,  an  inhospitable  desert,  treeless  and 
verduroless,  and  barely  subsisting  the  few  miserable  Indians  who  wandered  over 
its  barren  plains.  But  the  prospector  at  last  ventured  upon  its  exploration,  and 
{he  results  have  been  unexpectedly  important  A  country  of  vast  extent  has 
been  unveiled  to  tho  world ;  tho  rocks  seamed  with  veins  of  silver,  and  the  valleys 
abounding  in  valuable  grasses.  Not  repelling  the  explorer,  it  invited  him  on, 
until  at  last  the  chorography  of  the  country  has  been  made  known.  The  we9^ 
em  slope  of  the  mountain  bordering  Smoky  valley  on  the  east  had  been  slightly 
explored,  and  the  districts  of  Jefferson,  Manhattan  and  Santa  Clara  formed. 

Under  the  general  belief  prevailing  that  silver-bearing  ledges  found  elsewhere 
than  in  the  Toiyabee  were  exceptional,  little  attention  was  paid  to  the  disooveries 
reported  to  have  been  made  in  these  districts  until  subsequent  to  the  discovery 
of  the  ledges  of  Silver  Bend.  Since  then  more  attention  has  been  pmd  to  them^ 
and  Ihey  are  now  found  to  be  of  some  importance.  Little,  however,  has  been 
done  towards  the  development  of  any  mine  in  them.  ' 

Silver  Bend. — A  section  of  country  southeast  of  Austin  bears  the  general 
name  of  Silver  Bend.  It  was  first  entered  by  prospectore  at  an  early  day  in  tho 
settlement  of  eastern  Nevmla,  but  no  discoveries  of  mineral  were  made  until 
October,  1865,  when  ledges  dropping  out  in  massive  proportions  and  showing  mI- 
ver-bearing  ore  were  found.  But  little  work  was  done,  (»r  attentiim  paid  to  tneee, 
until  May,  1866,  when  Dr.  William  Geller,  now  general  agent  of  tho  Combi- 
nation S.  M.  Company  of  New  York,  was  attracted  by  the  statement,  and  paid 
tho  locality  a  visit.  He  was  at  once  convinced  of  its  worth,  and  purchased  the 
interest  of  the  locators  of  the  Higlibridge  ledge,  being  3,000  feet  in  length,  for 
the  sum  of  $24,000  in  currency.  Soon  afterwards  work  was  commenced  under 
the  superintendence  of  L.  B.  Moore,  who  is  now  carrying  on  the  company's 
operations.  Mr.  D.  E.  Biiel  and  others  subseqaently  Ansited  the  district,  and 
reports  of  its  wealth  were  published  in  the  Reese  River  Reveille,  with  descrip- 
tions of  the  mines  and  surrounding  country.  l?Vom  that  time  it  began  to  attract 
attention  from  all  parts  of  the  State.  People  gathered  in  the  vicinity ;  the  terra 
incognita  of  the  southeast  was  explored  and  many  districts  organized.  The  town 
of  Belmont  was  built,  which  is  now  a  flourishing  village  and  the  shire  town  of 
Nye  county.  The  following  particulars  of  the  mines  have  been  obtained  chiefly 
from  Mr.  J.  E.  Moloney  of  Belmont.     He  says  of  the 

Philadelphia  District. — This  district,  erroneously  called  "  Silver  Bend,'' 
Is  situated  about  85  miles  south  by  east  from  Austin,  on  the  eastern  slopo  of  the 
Smoky  range  of  mountains,  in  the  county  of  Nye.  The  principal  mines,  as  yet 
developed,  are  situated  down  towards  the  ciistem  base  of  the  mountain,  near 
Monitor  valley.  It  was  organized  in  1 865  with  laws  similar  to  those  of  Reese  River 
district.  The  fiacilities  for  building  are  good,  the  preferred  material  being  stone, 
but  brick  of  a  fine  quality  is  made  in  the  neighborhood.    Fire- wood  exists  in  such 
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abundance  that  mills  are  funiidied  with  fuel  at  the  rate  of  (4  50  per  cord.  Tim- 
ber miitable  for  purposes  of  building  exists  in  the  sorrounding  hills,  and  several 
saw-mills  find  profitable  employment  and  a  good  market  for  their  products.  The 
better  qoality  of  lumber,  however,  is  brought  fix>m  the  Sierra  Nevada,  near  250 
miles  distant.  A  more  convenient  source  of  supply  would  be  the  White  Pine 
range  of  mountains,  lying  about  75  miles  to  the  east.  There  a  species  of  fir  tree 
grows  Srom  which  an  excellent  quality  of  lumber  could  be  obt«ned.  Elsewhere 
throughout  the  State,  with  slight  exceptions,  the  forests  are  of  piuon,  cedar  or  juni- 
per, mountain  mahogany  and  Cottonwood,  with  a  few  other  varieties,  all  of  a 
dwarfish  character,  and  although  excellent  for  fuel,  make  very  poor  lumber.  It, 
however,  answers  many  purposes,  and  in  the  distnct  and  neighborhood  are  five 
saw-mills  engaged  in  its  manufacture.  Water  is  found  in  quantities  sufficient 
to  supply  the  demand,  through  the  medium  of  natural  springs,  some  of  which 
furnish  considerable  streams  of  water.  Already  water  has  been  obtained  in  mines 
and  wells,  and  there  can  be  no  doubt  that  deep  mining  will  supply  an  abund- 
ance of  the  element  for  a  large  population  and  an  unlimited  amount  of  steam 
machinery. 

The  geological  formation  is  of  slate,  with  a  stratification  running  north  and 
south  and  dipping  to  the  east  at  a  high  angle,  and  the  veins  follow  the  stratifi- 
cation. A  large  number  of  veins  have  been  discovered  and  located,  the  principal 
of  which  are  the  Transylvania,  Highbridge,  El  Dorado,  and  Achilles. 

In  the  district  is  the  village  of  Belmont,  the  shire  town  of  Nye  county.  It  is 
situated  in  or  about  the  centre  of  the  mineral  belt,  on  a  flat  through  which  flows 
a  stream  of  water.  At  this  point  a  spur  of  mountains  branches  off  from  the 
Smoky  range  and  trends  to  tho  southeast,  dividing  the  valley  into  two  parts — 
that  on  the  north  C'alled  Monitor,  and  that  on  the  south  called  Ralston  valley. 
In  this  spur,  and  east  of  the  town,  are  the  principal  mines  of  the  district.  The 
site  opens  out  southward  into  Ralston  valley,  presenting  a  fine  view  of  the 
country  south,  and  the  mnge  of  mountains  in  which  are  tho  districts  of  Manhat- 
tan, Argentoro  and  others.  Though  this  place  is  scarcely  a  year  old,  it  presents 
the  appearance  of  a  well-established  centre  of  trade,  having  substantial  stone 
and  brick  firo-proof  buildings,  and  many  good  fi*amo  ones.  A  weekly  mail  route 
is  established  from  Austin  to  this  place,  and  is  extended  on  to  Pahranagat. 
Between  Belmont  and  Austin  tho  mail  is  carried  in  a  four-horse  stage,  which 
runs  tri-weekly,  and  carricB  Wells,  Fargo  &  Company's  express  every  trip.  The 
express,  thereforc,  does  tho  chief  letter-carrying,  its  superior  convenience  entirely 
ecUpsinir  tho  weekly  mail.  A  weekly  newspaper,  the  "  Silver  Bend  Reporter," 
is  published,  and  is  evidence  of  the  enlightenwl  state  of  society  peopling  this 
distant  frontier.  Banks,  assay  offices,  schools,  &c.,  are  established,  with  other 
institutions  and  business  that  go  to  make  up  a  flourishing  town. 

2'he  Combination  Gold  and  Silver  Mining  Company^  already  spoken  of,  is  a 
New  York  orijanization,  owning  mines  and  other  property  in  differcnt  parts  of 
eastern  Nevada.  In  Philadelphia  district  it  has  a  claim  of  3,000  feet  upon 
the  Transylvania  ledge,  which  is  so  developed  as  to  leave  no  doubt  of  its 
worth.  This  is  the  most  northerly  portion  of  the  vein  yet  developed.  An 
incline  has  been  sunk  on  the  letlgo  to  a  depth  of  170  feet,  where  it  shows  a  width 
of  22  feet  inside  of  casings,  with  a  large  body  of  ore.  It  is  estimated  that  the 
vein  will  average  by  the  wet  process  of  working,  $150  per  ton.  This  seems  a 
very  high  estimate  and  needs  the  conx)boration  of  thorough  trial.  The  vein  is 
pierced  by  two  ttmnels  at  a  depth  of  120  feet,  and  separated  by  a  distance  of  700 
feet,  from  tho  termini  of  which  levels  have  been  nm  north  and  south,  in  ail  about 
800  feet,  thus  to  some  extent  proving  tho  ledge  and  preparing  it  for  mining. 

Tho  company  have  in  course  of  construction  a  mill  of  40-stamp  capacity.  It 
is  rapidly  approaching  completion,  and  will  soon  bo  in  operation.  For  the  better 
working  of  the  mine  a  pei'pendicular  shaft  is  sunk,  which  will  pierce  the  ledge 
at  a  depth  of  600  feet.     The  sinking  is  now  in  progress. 
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Bdmani  Sihfer  Mmimg  Campmtif  is  oompoeed  of  Metsm.  J.  A.  MoDonaU, 
J.  W.  G«8hwiler  and  8.  M.  Buck.  The  mining  pcoperty  lies  toaih  of  the  Com- 
bination Company's  and  joins  it^  being  on  the  same  ledge.  It  was  finmeriy 
known  aa  Boers  Highbridgey  having  been  owned  and  developed  by  Mr;  D«  £. 
Bnel.  This  gentleman,  when  attention  was  first  drawn  to  the  distriety  pnichased 
the  location,  300  feet,  for  the  sam  of  (9,000.  This  was  in  June,  1866»  and  l)e 
immediately  ccmunenoed  the  erection  of  a  10-stamp  mill,  patting  it  into  qpenlioD 
on  the  1st  of  Sept^odber  following.  The  mill  was  prepared  only  for  wet  cnidi- 
ing,  or  working  ores  without  roasting,  and  was  expecied  to  save  (mly  60  per  cent 
of  the  silver  contained  in  the  ore.  It  was  veiy  incomplete,  having  £or  soaie 
months  only  the  machinery  standing,  without  roof  cht  enclosing  building ;  yet  in 
about  se^en  months  it  turned  out  upwards  of  $100,000  in  bullion.  The  ores 
worked  were  chiefly  finom  or  near  the  sur&ce.  Binoe  it  has  gone  into  the  posses- 
sion of  its  present  owners,  extensive  developments  have  been  undertaken  onder 
the  direction  of  S.  H.  Buck,  civil  and  mining  engineer.  The  results  are  said  to 
be  satisfiEustoiy.  At  the  present  time  the  company  is  constructing  a  20-stamp 
mill  which  they  hope  to  navo  in  operation  before  the  close  of  the  year.  The 
same  parties  are  also  owners  of  a  claim  of  400  feet,  known  as  the  Wood  &  Bnel 
mine,  on  the  Transylvania  No.  1,  a  muallel  vein  to  the  Transylvania  No.  2,  or 
Highbridge,  and  100  feet  from  it  There  is  some  difference  of  opinion  respect- 
ing these  veins-— whether  they  are  really  two  distinct  veins,  or  one  a  break  mna 
the  other.  Th^ir  parallel  course  and  great  similarity  of  gangue  and  ore  iminesa 
many  with  the  belief  that  explorations  will  prove  them  to  be  but  one  lode.  Upon 
the  claim  last  mentioned  some  work  has  been  done,  and  a  depth  of  75  feet 
attained  on  it,  where  it  is  found  to  be  from  six  to  ten  feet  in  width.  The  ore 
taken  out  has  been  reduced  at  the  mill,  and  is  said  to  have  produced  from.  (70 
to  tlOO  per  ton.    A  less  return  is  given  in  the  report  published  bv  the  assessor. 

The  McAleer  Ckm^pamy  is  a  company  formed  in  Fi^erick  City,  Maryland, 
and  has  been  previously  mentioned  as  the  Oontinontal,  owning  property  in  the 
Gortez  district.  Its  mining  property  was  the  location  of  Moore  and  Martin,  and 
comprises  153  foot  on  the  great  Transylvania  vein,  next  south  of  the  Wood  and 
Buel  location.  Since  it  has  been  the  property  of  the  McAleer  Company  it  has 
been  under  the  management  of  D.  T.  Elmore,  who  has  prosecuted  work  on  the 
mine  to  the  depth  of  140  feet,  at  which  depth  the  vein  is  from  G  to  10  feet  in 
width,  nearly  the  entire  body  being  ore  estimated  to  be  worth  from  S60  to  $130 
per  ton.  Developments  are  still  going  on  in  preparation  for  a  mill  of  20  stamp 
capacity,  now  in  course  of  construction,  and  which  it  is  expected  will  l)eiin  ope- 
ration this  year.  The  mine,  though  less  in  length  of  vein  than  the  others,  is  none 
the  less  valuable  in  proportion,  and  like  the  others  is  well  situated  for  workinff. 

T}ie  Silver  Bend  Coinpcmy  o\\tis  the  next  location  south  on  the  vein,  and  is 
locally  known  as  the  Childs  and  Caufield.  The  claim  extends  2,000  feet  along 
the  vein,  and  the  developments  show  it  to  be  similar  in  size  and  quality  of  ore 
to  the  others  previously  mentioned.  An  incline  shaft  has  been  sunk  to  tho  depth 
of  115  feet,  and  a  level  nm  150  feet  along  the  vein,  proving  it  permanent  and 
valuable  throughout.  At  a  point  800  feet  south  of  the  inch'ne  mentioned  another 
was  sunk  to  tho  depth  of  105  feet,  and  levels  mm  north  and  south,  from  which 
100  tons  of  ore  worked  at  the  Belmont  mill  (wet  process)  yielded  $91  per  ton. 

Those  mines  are  all  on  one  ledge,  and  produce  good  ores. 

Most  writers  stop  when  tho  mines  of  the  Transylvania  are  described,  not 
thinking  that  others  are  worthy  of  note,  but  an  examination  reveals  tho  fact  that 
others  of  a  promising  character  exist. 

T/ic  El  Dorado  hes  about  1,000  feet  west  of  the  Transylvania,  and  parallel 
to  it  This  veii^  was  discovereil  in  the  early  settlement  of  the  place.  It  is  now 
owned  by  Leon,  Mullen,  Siugleterry,  and  Brown.  An  incline  shaft  has  been 
sqnk  upon  it  to  a  depth  of  70  feet,  developing  a  vein  8  to  10  feet  in  width,  from 
which  pay  ore  is  obtained. 
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to  be  OB  tke  mbt  ^iwi.  Hmt  are  ma  bivcIi  ^vrkififd*  b«il  b«ttt|t  ««i  iW  Kl 
Lkjuado  Tcn  an*  caaMBied  Tahuhle. 

Nonli  ^  Bekaxmi  one  miie  »  tbe  SiItct  Champioii,  whidi  had  pi^^hK^xl  tn^iiii^ 
It  kas  lately  bem  puriiascd  by  T.  F.  While  lor  aa  ea£«lvm  ix^n|iaK^> 
and  wosk  will  probably  lie  conunenoed  opon  it  sixh). 

Adjoiniii^  this  is  the  Silver  Qnrea.  up^ui  mLich  devekifmieiits aIt^  pn^^:rn<««in|r« 

Ncwthea&t  ci  BelmoDt  is  the  Silver  Coni,  Mai!iiolia,  and  «>llHNr  vt^ii^  and 
sowtheast,  new  the  Silver  Bend  Company  s  mine,  is  the  Achillcisk  Tlu^^  have 
been  worked  to  some  extent  and  give  evidence  of  value« 

Wea  of  Belmont  is  what  is  tenned  the  **  Spanish  Belt«^  where  lunnenMis 
ledges  are  foond.  There  axe  other  veins  and  claims  than  tho^  mentit^UHl  which 
may  prove  oi  valoe,  and  many  which  doabtless  deserve  the  lumio  of  **  wild*eat>^ 

Officiai.  Returns. — The  official  returns  of  Nye  county  have  Ihhmi  puhlidied 
for  the  qnaiter  ending  Jane  30,  1867.  The  following  list  contains  the  names  of 
the  mines,  the  amoont  worked,  and  the  average  rate  per  ton : 


ot  Bia«. 


Mvrpb J,  (Twhi  rirer) , 

Trmmfyfraa^  (Sarer  Beod  C<MDp«Dy ) . . . 
TraasjlTsnia  Ko.  1,  (Belmont  Company) . 
TranaylTania  Na  3,  (Belnkont  Compaay) . 

Libera,  <8aa  AatoBio) 

TMlonia,  (Milk  Springy) 

WMtfleld,  (R«relUe) 

J.Rittcr,  (Rereme) 

AdriBtie,  (R«TeUl«) 

Connieopta,  (Rereflle) 

WUd  Iriahnian,  (Union) 

Canada,  (North  Twin  river) 


Tom. 


1 
9 


Lba. 


Avvraftptr 


805 

1,000 

100 

«M 

67« 

I,  no 

1SS 

1,SIM 

100 

1 

40 

1,«W 

1,390 

940 

i.oan 

996 
1,74S 


«eflo 

39  06 

Mm 
aosoo 

86  t8 
406  00 
101  73 
109  30 
611  37 

rmm 

367  7n 


During  the  quarter  a  considerable  amount  of  ore  from  Nyo  county  was  redutXHl 
at  the  mills  of  Austin,  and  not  mentioned  in  the  al)ov(^  retiu'iiH.  'Ilio  inllls 
working  were  the  Mm-phy,  at  Twin  river,  20  stamps;  the  Belmont,  at  Uelinont, 
10  stamps ;  the  llighy,  at  San  Antonio,  four  8tain})8 ;  and  the  lint  hi  lu),  at  llov- 
eille,  five  stamps.     The  last  reduced  very  little  ore. 

NoRTnrMBERLAifD  DISTRICT. — Sixty  miles  southeast  of  Austin  is  the  dis- 
trict of  Northumberland,  which  from  recM^nt  develoj>ment4<  shows  eviilenccjH  of 
value,  and  is  attracting  some  attention.  It  lies  on  the  eastern  slope?  of  the  Hmoky 
range,  and  on  both  sides  of  the  pass  throngh  which  go(»s  the  road  heading  from 
Austin  to  Belmont.  The  district  was  organized  in  June,  J8()(>,  and  a  ninnl)or 
of  ledges  located,  few  of  which  were  tested.  Those  n(»w  most  dev(dop(»d  are 
the  Northumberland  and  Lady  Cummings.  From  th(»se  20  or  in(»re  tons  of  (»nj 
have  been  taken  and  reduced  at  the  mills  of  Austin,  and  fnmi  870  to  $150  per 
ton  have  been  obtained.     Oi-o  of  this  quality  is  r(«port(»d  to  be  abundiint. 

Danville  District  lies  on  the  eastern  slope  (»f  th(3  Monitor  mnge,  being 
the  next  east  of  the  Smoky  range.  Between  the  twolic.»s  Monitor  vaMey,  sitnihir 
in  its  appearance  and  general  characteristics  to  the  Hmoky  vall(?y  and  (»therH 
in  the  eastern  part  of  the  State.  The  district  lies  dirc»ctly  (fast  of  Northmnber- 
laud,  and  80  miles  distant  from  Austin.  It  was  organized  in  the  siinirner  of 
1866,  and  many  ledges  located.  f>f  these  the  Vandcrbilt  and  Hilveropolis  have 
furnished  ores  which,  assaying  largely,  have  given  Kf»tne  notoriety  to  the  district. 
From  fb^t-chiss  ores  of  the  Vanderbilt  assays  have  been  obtained  ranging  from 
SSOO  to  81,700  per  ton,  and  from  the  Silveropolis  as  high  as  $.'i00  and  8400  tK»r 
ton.     The  assayer  remarks  that  the  ores  are  unusually  frifo  from  baw;  rnfftiilH.* 

*  It  mcuii  be  obaervtsd  that  these  iissajs  afford  no  reliable  indication  of  the  value  of  a  vHn. 
Generally,  the  ores  are  selected.  There  is  ore  in  every  district  and  almost  fTVfrry  mine  funn 
which  high  assays  can  be  obtained;  4>ot  $1,000  or  flO,CXX»  ore  may  exist  in  a  worihtoM 
mine. — J.  B.  B. 
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The  Terns  et  the  ontocop  an  ftaax  20  inchee  to  12  loet  ia  width.  Tlie  devdop- 
mentfl  axe  8%hty  and  none  appear  to  be  in  progieaB  at  the  pnaent  tim*.  The 
district  is  represented  to  be  well  supplied  with  wood  and  water. 

Hxrcuubb'  Gatx  Distbict  is  situated  east  of  and  about  160  miles  distoiil 
from  Aufldn,  in  theEgnn  rsnge  of  mountains.  It  lecdivos  its  name  from  a  deep 
chasm  cutting  the  mountain  m  two,  and  through  which  Mi^  Simpson  pawed 
with  liis  ezpbring  expedition  in  1859.  Silver-bearing  veins  of  good  chaxaetei 
are  reportea  as  existing,  but  the  mineral  resources  of  the  district  are  little  knofviL 
Bordering  on  the  great  Steptoe  valley,  with  numerous  streams  furnishing  puwci 
for  mills  and  manufacturing  and  water  for  irrigation,  it  presents  features  ct  aUns- 
tion  and  value  aside  from  its  mines.  Copper  ore  is  found  in  small  iiregnlar  teim 
running  through  the  lime-rock  or  marble  in  scMne  portions  of  the  distnet. 

Hot  Gbesk. — ^The  district  of  Hot  Creek  is  mtuated  about  100  milea  aoath- 
east  from  Austin,  in  Nje  county.  It  was  oiganized  in  Felnruaiy,  1866,  and  iaof 
the  usual  dimenfflons,  20  miles  square.  It  receives  its  name  from  a  great  natnal 
curiosity,  being  a  stream  of  hot  water  of  several  hundred  inches  in  measoiemoit, 
and  running  for  several  miles  in  a  deep  diasm  through  the  mountains.  The 
stream  rises  from  the  ground  in  a  large  boiling  spring  at  the  western  base  of  the 
Hot  Creek  range  of  mountaiusy  and  runs  eastward  through  a  narrow  pass  and 
onks  in  a  tule  marsh  in  the  valley  east  of  the  mountain.  For  several  hundnd 
yards  the  water  retains  a  hi^h  degree  of  heat,  but  being  supplied  by  nammm 
cold  springs  its  temperature  is  reduced.  The  water  is  pure,  and  is  used  f<v  cdi- 
nary  purposes.  The  heat  furnished  by  nature  is  higuly  appreinated  by  Hhose 
dsvelhnff  on  its  banks.  There  is  in  the  valleys  flanking  the  mountains  a  eoa* 
siderabie  amount  of  agricultural  land,  and  experiments  in  cultivation  have  ben 
made  with  some  success.  The  chasm,  which  in  places  is  but  a  ibw  rods  wide^ 
o0Brs  facilities  for  a  road  through  the  mountain.  A  town  has  been  laid  cot  is 
the  district,  and  is  occupied  bv  about  100  people.  The  geological  fonnatioii  ii 
of  limestone,  slate,  and  poiphyi}',  aU  containing  silver-bearing  quartz.  Tbe 
limestone  appears  chiefly  on  the  surface.  The  moimtaiii  rises  about  1,(^00  feet 
above  tbe  level  of  the  valleys,  and  being  very  precipitous,  oflers  good  opportuni- 
ties for  openiu^  mines  by  tunnelling.  The  mining  claims  of  chief  notoriety 
located  in  the  district  are  the  Indian  Jim,  1,500  feet;  Mcrrimac,  1,500  ftet;  01^ 
Dominion,  1,400  feet ;  Gazelle,  1,200  feet ;  and  the  Old  Joe,  Keystone,  Hot 
Creek,  and  Silver  Gkmce. 

Old  Dominion  Cotnpani/, — ^Upon  the  Indian  Jim  and  Merrimac  some  devel- 
opments have  been  made.  These  and  the  Old  Dominion  are  the  propertv  of 
the  Old  Dominion  Company,  formed  under  the  laws  of  Pennsylvania.  The 
company  is  prosecuting  work  on  their  mines,  and  constructing  a  mill  of  20  stanp 
capacity.  Upon  the  Mcrrimac  a  shaft  has  been  sunk  to  a  depth  of  40  foet,  ana 
from  this  a  drift  is  run  which,  on  the  1st  of  August,  had  penetrated  the  vein  a 
distance  of  six  feet,  showing  a  body  of  ore  estimated  to  be  worth  from  $100  to 
$300  per  ton.  From  cuts  through  the  vein  at  the  surface,  it  is  found  to  be  40 
feet  in  thickness.*  It  runs  north  and  south,  crossing  the  Hot  Creek  cimon ;  that  part 
north  of  the  cafion  being  the  Indian  Jim  location,  and  that  south  the  Merrimac. 
The  shaft  proves  that  the  limestone,  covering  the  smface  has  only  a  depth  of  30 
feet,  and  is  underlaid  by  slate  and  porphyiy. 

The^  Consolidation  Company  is  a  New  York  organization,  and  owns  veini 
throughout  various  parts  of  eastern  Nevada,  but  the  scenes  of  its  principal  oper 
ations  are  in  Hot  Ci'ock  district.  Here  it  owns  a  number  of  veins  of  some  pcooi* 
ise.  though  they  have  not  been  remunerative.  The  company  has  built  a  lO-stamp 
mill,  called  the  Manchester.  Each  stamp  is  but  250  pounds  weight.  The  mill 
has  not  been  run  successfully  and  is  now  idle.     The  chief  mine  of  tho  compaoT 

*lt  Bbonld  beundenitood  that  veins  of  this  width  do  not  contain  pay  ore  all  the  way  throogk 
Generally,  tbe  ore  runs  Ui  streaks  or  is  found  in  pockets.  The  thickness  of  a  vein,  therefeie, 
cannot  of  itself  be  rcgairded  as  infallable  evidence  of  value.— J.  B.  B. 
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18  tbo  KeysUfne.  Upon  the  vein  a  shaft  was  srnik  3d  feet  in  depth,  when,  after 
passing  a  ho^y  of  pay  ore,  the  walls  came  together  and  the  ledge  was  lost.  Bat 
flight  excavations  have  been  made  to  recover  it,  and  all  work  of  the  company 
lias  ceased  for  the  present.  There  are  several  other  veins  in  the  district  belong- 
n^  to  the  same  company,  upon  which  work  has  been  done,  bnt  while  the  pros- 
pects were  encouraging,  there  were  no  profitable  results. 

The  district  has  advantages  of  wood,  which  can  be  procured  at  $5  |)er  cord; 
ine  water,  a  pleasant  climate,  and  is  surrounded  by  good  agricaltur9.1  land. 
These,  with  the  silver-bearing  veins,  will  probably,  at  no  distant  day,  bring  it 
nto  notice. 

Kbteille  District. — ^During  the  summer  of  1866  explorations  through  the 
K>utheastem  part  of  the  State  were  carried  on  extensively,  and  many  discoveries  of 
mportance  were  made.  Thisregion  of  country  had  previously  been  r^arded  asan 
n  hospitable  desert,  and  was  entered  with  great  caution.  The  impresaon  of  its  ster- 
lity  was  found  to  be  erroneous,  and  it  is  now  ascertained  that  north  of  the  38th  paral- 
lel, that  part  of  Nevada,  at  least,  contains  but  little  country  that  can  with  propriety 
36  called  a  desert.  In  August,  1866,  a  party  composed  of  M.  D.  Fairchild,  A, 
Monroe,  and  W.  O.  Arnold,  discovered  an  extraordinary  outcrop  of  silver-bear- 
:ne  veins  upon  the  eastern  slope  of  a  range  next  east  of  the  Hot  Greek  moun- 
:am6,  and  about  135  miles  southeast  of  Austin.  They  immediately  proceeded 
Lo  organize  a  mining  district  to  which  they  gave  the  name  of  Reveille,  in  com- 
pliment to  the  Heveille  newspaper,  Austin.  They  adopted  the  mining  law 
:>f  the  State,  and  under  it  claims  were  recorded  and  held.  The  most  promisii^ 
claims  located  are  the  Crescent,  August,  Mediterranean,  Atlantic,  National, 
Antortic,  Fishemian,  and  Adriatic.  Many  others  are  located.  The  last  two 
tianied  are  situated  on  the  western  slope  of  the  mountain,  while  the  others  are 
3n  the  eastern  side.  The  rock  formation  is  chiefly  limestone,  and  the  metal- 
bearing  quartz  appears  in  veins  or  vast  beds  in  the  crust  and  extending 
til)ove  the  surface.  These  appear  of  various  widths  from  20  to  upwards  of  100 
feet.  The  excavations  upon  them  have  not  detennined  their  depth,  nor  whether 
Lhey  are  ti*ue  fissure  veins  or  detached  beds.  Being  in  limestone,  and  appearing 
in  such  masses  at  the  suri'ace,  has  given  rise  to  questions  as  to  their  true  charac- 
:er.  From  the  August,  Crescent,  Fisherman,  Adriatic,  and  others,  some  ore  has 
been  taken  and  reduced  at  the  mills  at  Austin,  producing  $150  and  upwards  to 
Lhe  ton.  The  outcropping  masses  of  this  district  are  distinguished  for  the  amount 
jf  silver  they  contain.  There  is  but  little  water  in  the  neighborhood  of  the  mines, 
but  to  the  west,  from  seven  to  ten  miles,  upon  the  opposite  side  of  the  valley 
separating  the  Reveille  from  the  Hot  Creek  range,  are  streams  affording  water 
for  reduction  mills  should  deep  mining  fail  to  obtain  water  for  the  purpose  close 
it  hand.  Upon  one  of  these  streams  the  Rutland  mill  of  five  stamps  has  been 
9rected,  but  as  it  was  prepared  only  for  wet  cinishiug,  or  from  want  of  efficient 
management  and  metallurgical  skill,  it  has  not  been  successful. 

Empire  District. — Joining  Hot  Creek  district  on  the  south,  and  about 
^ight  miles  distant  from  that  singular  stream,  is  Empire  district.  This  was  organ- 
zed  in  1866,  shortly  after  that  of  Hot  Creek.  It  is  represented  as  containing 
valuable  ledges.  Ore  from  them  reduced  at  Austin  has  yielded  as  high  as  $400 
per  ton.  Specimens  of  great  richness  are  often  exhibited,  showing  chloride, 
Hdphnret,  and  native  silver.  Tho  true  character  and  real  worth  of  the  district 
lias  not  been  demonstrated. 

Milk  Springs  District  is  in  the  Hot  Creek  range  of  mountains,  and  south 
>f  Empire.  It  receives  its  name  from  the  peculiar  appearance  of  the  water 
irLdng  from  a  large  spring,  wliich,  although  to  the  taste  pure,  is  of  a  milkv 
^lor.  Numerous  veins  have  been  located,  and  some  good  ore  has  been  obtained. 
But  little  work  has  been  done  in  tho  district,  and  its  tnie  character  cannot  be 
stated.     Some  of  the  veins  are  regarded  as  of  value  by  persons  qualified  to  judge. 

MoRi^Y  District. — The  mineral  veins  of  Morey  district  were  noticed  in  1865,  by 
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T.  J.  Barnes,  who  penetrated  the  goutheastem  conntry.  This  gentleman  made 
extensive  explorations,  and  with  others  organized  sevcml  districts.  Acooonts  of 
these  were  reported  at  the  time  in  the  Reese  River  Reveille,  bnt  they  led  to  no 
general  occupation  of  the  country,  nor  to  the  development  of  any  mines.  The  year 
following  Morey  district  was  reorganized,  and  labor  upon  some  of  the  veins  is  now 
progressing  with  fair  prospects.  It  is  situated  about  100  miles  east  and  a  little 
south  of  Austin,  on  a  spur  of  mountain  running/ east  from  the  Hot  Creek  range. 
It  is  as  yet  but  little  known. 

Pahranagat  Distict  lies  in  the  southeastern  part  of  Nevada,  near  the  38th 
parallel  of  latitude,  and  about  115®  west  from  Greenwich.  Its  distance  from 
Austin  is  estimated  at  180  miles.  The  mines  were  first  discovered  in  March, 
1865,  by  T.  C.  W.  Sayles,  John  H.  Ely,  David  Sanderson,  Samuel  S.  Stmt, 
William  McClusky,  and  Ira  Hatch,  Indian  interpreter.  These  parties  were  from 
Utah,  and  were  guided  to  the  locality  by  an  Indian.  A  district  was  formed 
and  many  ledges  located.*  The  name  given  it  was  the  name  borne  by  the 
Indians  living  in  an  extensive  valley  lying  at  the  foot  of  the  mountain  beiiring 
the  mineral ;  the  word  "  pah'*  meaning  water,  and  "  ranagat"  any  vegetable,  as 
melon,  squash,  or  pumpkin,  growing  on  vines.  It  is  indicative  of  the  agricul- 
tural value  of  the  section.  The  mountain  bearing  the  mineral  was  named  Mount 
Irish,  in  honor  of  Mr.  Irish,  the  United  States  Indian  agent  for  the  Territory  of 
Utah.  The  place  where  the  discoverers  encamped,  being  at  a  spring  of  water 
in  the  valley,  was  called  by  the  Indians  Hiko,  meaning  white  man,  and  the 
village  now  at  that  place,  and  county  seat  of  Lincoln  county,  l>ear8  that  name. 
The  chief  physical  features  of  the  district  are,  Mount  Irish,  a  lofty  peak  attaining 

^  Messrs.  Adelberg  and  Raymond,  metallur^^ists  and  mining  engineers,  of  Now  York,  in 
a  report  on  the  character  of  certain  silver  ores  irom  the  Pahranagat  district,  say :  Tbo  silver 
ores  from  Pahranagat  district,  the  value  of  which,  as  determined  by  22  assays  made  for 
F.  Prentice,  esq.,  ot  New  York,  will  be  found  in  our  certificates,  present,  with  but  one  excep- 
tion, a  single  typical  class  of  argentiferous  rock,  viz:  polybasite,  of  great  richness.  This 
mineral  contains  a  somewhat  variable  proportion  of  silver,  although  it  lias  a  distinct  habitus 
and  chemical  character.  It  is  a  sulphuret  of  arsenic  (or  antimony)  and  silver,  witli  the  for- 
mula 9  Ag  S  -f-  As  S^;  but  a  portion  of  the  silver  may  be  represented  by  copjMjr,  and  the 
arsenic  by  antimony,  so  that  the  geiicral  formula  may  be  given  thus:  9  (Cu  8.  Ag  S)  -|-(S 
C  S^  As  8^)  The  percentage  of  silver,  according  to  careful  analyses  made  in  Europe,  varied 
from  64  to  72  per  cent.,  and  oven  more. 

Pahranagat  district,  aside  from  its  well-known  veins  of  argentiferous  galena,  one  of  which 
is  represented  in  the  specimens  submitted  to  us,  seems  to  carry  in  its  silver  lodes  principally 
polybasite.  This  mineral  must  bo  looked  upon,  therefore,  as  the  characteristic  ore  of  the 
district,  and  the  principal  basis  of  that  silver  production,  which  is  rapidly  springing  up  io 
that  rich  locality.  This  mineralogical  feature  distinguishes  Pahranagat  from  other  centri'S 
of  silver  production,  such  as  the  Washoe  and  Reese  Kiver  districts ;  and  will  determine  fur 
it  a  peculiar  metallurgical  process  for  the  treatment  of  its  ores.  We  cannot  undertake,  with- 
out a  more  extended  examination,  to  describe  in  detail  such  a  process ;  and  content  ourselves 
on  this  occasion  with  the  following  brief  opinion  : 

1.  In  the  case  of  ores  of  such  quality  as  the  samples  marked  Hampden,  Saturn.  Mars, 
Williams,  Moscow,  Comanche,  Vcsuvms,  Leonidas,  London,  Pittsburg,  Cliff,  Hamburg;, 
Jndson,  Steuben,  Inca,  and  Mazeppa,  we  do  not  see  any  objection  to  the  use  of  the  well- 
known  process  of  chloritic  roasting  and  subsequent  amalgamation,  as  carried  on  in  and  around 
Austin ;  although  it  is  obvious,  that  only  a  careful  roasting  of  long  duration  will  convert 
these  ores  into  ^a  form  of  chlorides  for  amalgamation. 

2.  On  the  other  hand,  such  exceedingly  rich  ores  as  those  marked  Braganza,  Excnica, 
Gibraltar,  and  Manchester,  would  best  be  beneficiated  by  the  smelting  process,  the  choice  oif 
.which  is  indicated  by  their  very  character,  and  the  use  of  which  is  especially  feasible  in  Pah- 
ranagat, inasmuch  as  the  galena  veins  of  that  district  furnish  the  very  material  upon  which 
that  process  is  founded.  Another  most  favorable  circumstance  is  the  existence  oi  coal  beds 
in  the  neighborhood.  Although  these  coal  beds,  like  others  of  the  western  coast,  belong,  no 
doubt,  to  the  tertiary  formation,  they  will  still  be  of  great  value  to  the  mining  industry  of  the 
country,  especially  as  they  occur  within  four  miles  of  the  lode. 

3.  In  conclusion  we  desire  to  say,  that  most  of  the  specimens  submitted  to  us  are  obviously 
from  near  the  surface ;  and,  judging  from  the  analogy  between  the  mineralogical  character- 
istics of  the  poorer  and  the  richer  ores,  we  regard  it  as  most  probable  that  future  develop- 
ments in  depth  will  prove  all  these  lodes  to  cany  rich  polybasite,  which  could  unquestiouablj 
be  more  thoroughly  and  easily  treated  by  smelting  than  by  amalgamation. 
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an  elevation  of  11,000  feot  above  the  sea^  with  other  hills  and  peaks  constituting 
a  range  of  mountains ;  the  Pahranagat  valley,  of  some  30  miles  in  length  and 
alM)ut  12  in  width,  a  portion  of  which  is  agricultural  land ;  and  its  largo  and 
siugnlar  springs.  The  mountain,  as  described  by  Mr.  R.  H.  Stretch,  State  min- 
eralogist of  Nevada,  '^  is  a  mass  of  white  porphvritic  rock,  the  flanks  consisting 
of  a  blackish  limestone  (abounding  in  fragments  of  crinoids  and  corals)  overlying 
slates  and  capped  with  a  heavy  body  of  quartzite.  On  Silver  hill  and  Sanderson 
monntain,  the  outcroppings  of  the  lodes  are  in  limestone.  On  the  western  slope 
of  the  range,  crystalline  eruptive  rocks  are  abundant."*  The  trend  of  the  monn- 
tain range  is  north  and  south,  and  the  strike  of  the  veins  is  generally  northeast 
and  southwest,  with  a  slight  dip  to  the  southeast,  or  stand  nearly  vertical.  There 
Lave  been  upwards  of  1,000  locations  made,  the  principal  of  which  are  the  Illi- 
nois, List,  Crescent,  Bay  State,  New  Hamp^ire,  Eclipse,  Utah,  Ulric  Dahlgren, 
and  Victoria.  Many  others  are  worthy  of  mention,  but  their  developments  are 
slight,  and  the  catalogue  would  be  useless. 

The  valley  of  Pahranagat  lies  at  an  elevation  estimated  at  from  G,000  to  7,000 
feet  above  the  sea,  but,  for  so  great  an  altitude  the  climate  is  comparatively  warm 
and  pleasant.     This  is  accounted  for  by  its  being  in  a  measiux)  open  to  the  valley 
of  the  Colorado  and  the  warm  region  of  the  south.     Very  slight  snow-storms  are 
experienced  in  winter,  and  frosts  are  not  severe.     Springs  and  streams  afford 
water  for  irrigating  a  large  area,  which,  with  the  good  soil  and  mild  climate,  will 
enable  it  to  furnish  such  products  of  the  farm,  garden,  and  fiehi  as  a  mining 
I>opuiation  may  require.     The  springs,  of  which  there  are  three,  Hiko,  Logan, 
and  Ash,  are  natural  curiosities,  from  the  amounts  of  water  they  pour  foith, 
being  from  1,000  to  2^000  inches,  and  the  peculiarity  of  their  high  temperature, 
which  is  from  Go°  to  75^  Fahrenheit.     In  the  neighborhood  of  each  of  these  are 
fanning  settlements,  and  at  Hiko  and  Logan  are  small  villages.     The  total 
number  of  inhabitants  in  the  district  is  now  about  300.   There  are  several  families 
residing  in  the  valley,  but  no  schools  are  yet  established.     This  section  having 
Ix^cn  first  occupied  by  people  from  Utah  and  the  east,  where  United  States  legal- 
lender  notes  is  the  cuiTency,  this  currency  is  adopted  here,  and  in  that  differs 
Iroin  other  portions  of  the  State.     Early  in  the  present  year  a  mill  of  Hve-stamp 
<\'ipacity  was  erected  by  W.  II.  Riiymoud,  and  put  in  ojieration ;  but  either  from 
inexp<.*rience  or  bad  management  it  proved  a  failure,  and  is  not  oi>erating  now. 
Another  mill  of  five  8tam{)s,  to  work  the  ores  of  the  List  lode,  has  been  con- 
structed and  is  more  successful,  although  very  incomplete.     A  10-stamp  mill  is 

"^  The  Miniug^  and  Scientific  Prefls,  of  San  Francisco^  California,  of  December,  18G5,  makes 
the  following  allusion  to  the  Pubranag^at  mines : 

We  hare  bad  placed  upon  our  table  some  very  fine  specimens  of  silver  ore  from  on  entirely 
new  mining  district,  lately  discovered  about  IQU  miles  easterly  of  Mono  lake,  and  at  leant  75 
Hi  lies  distant  from  any  already  existing  district.  It  bas  been  named  the  Pahranagat  Lake 
di^trictt  tbe  Indian  name  of  the  lake  and  valley  near  which  tbe  mines  are  located.  The 
discovery  was  made  in  March  last,  by  Messrs.  J.  Ely,  W.  McClosky,  S.,S.  Sbutt,  and  three 
others.  The  location,  as  ascertained  by  running  out  a  line  from  a  known  point,  is  In  lati- 
tude 'S7^  34'  north,  and  1 15^  29'  west,  which  places  it  in  the  soatbeast  comer  of  the  State  of 
Nevada. 

Tbe  ore  from  this  newly  discovered  region  is  mainly  silver-bearing,  and  judging  from 
samples  of  tbe  croppings  before  us,  the  mines  must  prove  rich  in  depth. 

Assays  have  been  made  by  Mr.  G.  Kiistel  from  fWe  different  samples  of  ore,  taken  froma« 
many  different  lodes,  three  of  which  present  marked  peculiarities,  and  duplicates  of  all  of 
which  arc  before  us.     We  append  the  assays,  with  a  description  of  each  sample : 

No.  1.  Principally  carbonate  of  lead  and  antimony,  yielded  at  the  rate  ofimJ  10,  in  silver, 
to  the  ton  of  ore. 

No.  2.  Carbonate  of  lead,  copper,  and  antimony,  t282  25  in  silver. 

No.  3.  Carbonate  of  lead  and  copper,  with  argentiferous  gray  copper  ore  and  copper  silver 
glance,  $1 ,036  75  in  silver. 

No.  4.  A  specimen  presenting  same  characteristics  as  No.  3  >^lded  at  the  rate  of  $263  'fO 
to  tbe  ton. 

No.  6.  Another  specimen  similar  to  No.  3  yielded  at  the  rate  of  (337  30  to  the  ton.  Tb« 
two  last  each  preseated  traces  of  gokL 
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DOW  in  Gourso  of  construction  upon  the  plan  of  the  best  millB  at  Austin.  Its 
architect  and  bnilder  is  Benjamin  Evans,  whose  experience  gives  hopes  of  snC' 
cess.  Several  attempts  have  been  made  to  smelt  the  ores,  some  of  which  hear 
considemble  quantities  of  galena,  bat  so  far  they  have  proved  failnres.  It  is  proba- 
ble these  faihires  are  the  consequence  of  want  of  knowledge  of  the  composition  and 
inexperience  in  the  reduction  of  the  ores.  They  have  retarded  the  development  of  . 
the  district,  and  depleted  the  pockets  of  the  miners. 

A  remarkable  mountmn  of  salt  exists  about  70  miles  south  of  the  mines.*  It 
is  reported  to  be  about  ^vc  miles  in  length  and  600  feet  in  height  The  body 
of  salt  is  of  unknown  depth.  It  is  chemically  pure  and  crystalline,  and  does 
not  deli(|uesce  on  exposm'e  to  the  atmosphere.  Like  rock,  it  requires  blastix^ 
from  the  mine,  whence  it  is  taken  in  large  blocks  as  transparent  as  glass.  Tbis 
would  afford  an  abundant  supply  to  the  world  could  it  be  cheaply  mined  and 
transported,  but  it  now  stands  in  the  wiUlemess,  an  object  for  the  admiration  of 
the  curious,  and  the  iusi)ection  of  the  scientitic.  The  salt  to  be  used  in  bene- 
ciating  the  oixis,  or  for  domestic  purposes,  is  more  easily  obtained  from  the 
fields  in  White  Pine  valley,  where  it  is  gathered  ready  for  the  table  or  the  mill. 
This  salt  field  is  about  CO  miles  north  of  the  mines  on  Mount  Irish,  and  from 
it  salt  can  be  delivered  at  the  mills  at  Pahi-anagat  at  a  cost  of  $40  in  coin  per 
Um.  The  district  receiver  its  machinery  and  most  of  its  supplies  frcMU  San 
Francisco.  The  different  routes  from  that  city  arc  by  sea  around  Cape  St. 
Lucas  and  up  the  Gulf  of  California,  thence  in  small  steamers  up  the  Colorado 
river  al>out  600  miles  to  Callville,t  thence  by  land  about  175  miles;  or  by 
sea  to  San  Pedro,  thence  by  land  via  Los  Ajigeles  475  miles ;  or  by  Sacra- 
mento, the  Central  Pacific  milroad,  and  Austin.  The  total  distance  by  tbe 
latter  route  is  G50  miles,  and  fi eight  is  taken  through  at  the  rate  of  $200  in  coin 
per  ton.     The  preference  is  now  given  to  the  land  route  via  the  railroad. 

TJie  Illinois  Mine, — The  Illinois  lode  is  situated  high  up  on  the  eastern 

"  Dr.  O.  II.  Conger,  assayer  and  metallurgist,  says  in  a  report  on  the  resources  of  this  dis- 
trict: 

**  Timber  is  veiy  abundant  in  tho  mountains  of  tbis  region,  particularly  in  those  in  which  the 
mines  arc  situated.  The  water-power  is  also  almost  unlimited  along  the  valley  streams. 
Coupled  with  these  great  natural  advantages,  which  are  indispensable,  are  immense  deposits 
of  salt  and  the  silicate  of  alumina,  and  the  latter  is  in  the  immediate  vicinity  of  the  mines. 
The  outcroppings  of  it  over  a  very  largo  extent  of  country,  which  are  apparent,  prove  itabso- 
lutcly  inexhaustible.  Its  capabtlity  of  withstanding  any  degree  of  heat,  to  tbe  state  of  incan- 
descence, is  most  remarkable.  It  possesses  tho  pioperty  also  of  hardening  by  heating,  so 
that  in  a  very  short  period  it  becomes  almost  adamantine.  Another  very  desirable  pro^^rt  v. 
as  a  furnace  material,  is  in  its  scarcely  perceptible  expansion  and  contraction  under  the  mo>: 
intense  degree  of  heat  or  cold.  Its  coBstituouts  appear  to  be,  from  a  hasty  test  made,  silica, 
alumina,  magnesia,  and  asbcstus,  tho  two  first  minerals  greatly  predominating,  ami  8on;e 
strata  indicating  silica  and  alumina  only.  In  appearance  it  resc;mbles  chalk,  and  is  as  easily 
carved  into  any  desirable  shape.    The  strata  vary  in  thickness  from  four  inches  to  six  feet.' 

**  These  var^-ing  thicknesses  enable  blocks  of  it  to  be  obtained  of  any  desired  size,  so  that 
the  floors  or  hearths  of  reverbaratory  and  cupelling  furnaces,  as  also  pieces  entire  for  th^ 
arches  can  be  obtained  whole.  This  will  greatly  lessen  tho  expense  in  the  construction  oi 
the  furnaces  in  this  district,  which  are  required  for  tho  proper  working  of  the  orc^,  and  also 
they  can  be  much  more  strongly  and  perfectly  built  than  with  the  usual  fire  brick.  Already 
it  is  being  carried  to  different  parts  of  tho  country  for  refractory  purposes.  Mountains  of 
limpid  salt  boldly  project  through  the  floor  of  the  valley,  and  in  many  places  from  10Oto*20() 
feot  in  height  and  thickness,  so  that  blocks  of  a  ton  in  weight  or  more  are  easily  obtained. 
Ono  remarkable  feature  about  it  is,  that  it  is  perfectly  pure,  containing  not  a  traco  of  any- 
thing but  the  two  elements  chlorine  and  sodinm.  1  believe  there  is  but  one  other  place  on 
the  globe  where  it  exists  in  such  a  state  of  purity  in  workable  quantities,  and  that  is  Cracow, 
Poland.  This  is  but  another  evidence  of  the  state  of  purity  in  which  the  force  of  nature  has 
left  her  mineral  deposits  in  this  interesting  portion  of  the  continent.  Native  silver  is  common 
in  many  of  the  lodes  of  this  district  on  the  outcropping  ore. 

**  Copper  ore,  of  the  sub-oxide  and  gray  varielies,  80  per  cent,  metal,  and  also  iron  ofo  of 
equarl  richness,  are  abundant." 

^  t  Callville  has  been  reached  with  great  difficulty  by  ono  small  steamer ;  but  the  naviga- 
tion of  the  Colorado  to  that  point  can  scarcely  be  considered  practicable  for  commercial  pur- 
poses, in  its  present  condition.— J.  R.  B, 
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yorthrrn  ^liivr.i. — lu  July  iif  iho  pit'sout  yoar,  a  party  ivtnpi*Msl  of  Mosm^. 
McCan,  Bc'ariK  Ileath.  an«l  otlu»rs  Irfi  Austin  oti  an  oxplorins^  lour  ti»  I  ho  lun^ifON 
of  numntaiDs  north  nf  tho  HnnilHtUh  rix'or.  Thon*  had  Ihhmi  nitnoi's  \\(  dii4i>»vorio!i 
of  ^oM-bcarinu  vrin?  ami  phuvrs  in  thos**  niiijros,  aiul  als**  iu  tl\o  (im»s«»  i*ix»t*k 
niouiitainsy  ilivitliug  thi*  waters  of  the  lIuiul>oMt  ami  (hxyhtv  fixMu  Salt  LiKo. 
Thi8  part  of  the  criuutr}*  was  infist(*<l  with  hostile  liuliauH,  autl  it  xCas  ii^ai\l«Hl  an 
dangerous  to  penetrate  it.  For  that  ri^aMui  it  had  nnuaitUHl  uni»\plormi,  vol  \\h 
very  dangers  were  in\"iting  to  the  veutun»s<Mne  pi>»siHvtor,  x\liost»  iiuai;[iuaiiou 
gave  the  wild  eountry  wealth  in  [>ro)HU'tion  to  thi*  ham^hil»H  and  thkn^eih  atioud 
ing  its  <K:cupation.  This  party  of  explorei's,  eonsisting  ol  eight  uiimi,  |miiMMl  llio 
Humbiddt  river,  and  going  north  on  ahoni  the  1 1 7th  tntM'itlian,  en»HNtHl  a  niu?r«» 
of  mountains,  made  up  ehiefly  of  d(*taehed  hills  or  buttt>s  running  eiiNterly  and 
w*esterly,  and  when  upon  the  northern  8lo|M*y  about  (>()  niih'H  from  the  i\\v\\ 
discovered  gold  in  plae^'rs  and  in  situ. 

Tl'sc'ARORA  Distrkt. — Uinm  making  the  dise^^'eries  of  gold,  the  proH|H«etoiH 
organized  a  mining  district,  to  which  they  gave  the  name  of  ruHcaritra.  A  HUiall 
stream  running  through  it  northwardly  waa  luuned  Me(.>an.  Along  thin  Hlh«»ni  for 
about  three  miles  gold  in  small  quantities  was  found  to  oxIhI.    It  ap|H«iu'H  wvy  mueh 
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dififufied  throogli  the  soil  from  the  surface  to  the  depth  reached,  which  did  not  exceed 
five  feet.    Several  ledges,  or  what  are  supposed  to  be  ledges,  were  found,  showing 
gold.     The  party  returning  to  Austin  with  specimens  reported  their  discoveries 
and  as  is  usual  upon  such  occasions  an  excitement  was  created,  and  100  or  more 
men,  well  armed  for  defence  against  the  Indians,  and  prepared  for  prospecting, 
immediately  proceeded  to  the  new  mining  region.     A  large  area  of  country  has 
already  been  explored,  and  mines  found  in  various  localities.     At  the  present 
time  the  real  value  of  the  discoveries  is  unknown,  as  but  little  labor  has  been 
expended  upon  either  the  gold-bearing  veins  or  in  washing  the  soil.    The  creek 
does  not  furnish  water  in  sufficient  quantities  for  extensive  and  rapid  washing, 
and  therefore  unless  very  rich  deposits  are  found,  it  is  not  probable  any  large 
fortunes  will  be  realizeil.     It  is  estimated,  however,  from  the  prospects  obtained 
that  from  $10  to  $20  per  diem  may  be  made  per  man,  for  a  score  or  naore  of 
men.     Should  the  specimens  of  gold-bearing  quartz  found  be  any  criterion  of 
the  value  of  the  veins  at  great  depths,  they  are  rich  indeed.     The  gec^raphy  of 
the  region  is  but  little  known,  and  it  cannot  be  stated  at  present  whether  the 
waters  drain  to  the  Owyhee  sink  in  a  basin  of  their  own,  or  flow  to  some  branch 
of  the  Humboldt.    A  diort  period  will  determine  all  such  doubts.    The  country 
is  describetl  as  well  adapted  for  grazing,  producing  an  abundance  of  grass  of  a 
very  nutricious  character.     There  are  many  valleys  of  large  size  capable  of  cul- 
tivation, and  which,  when  the  treacherous  savage  is  exterminated  or  subdued, 
and  the  miners  fill  the  hills,  will  furnish  pleasant  homes  to  settlers. 

About  40  miles  east  of  Tuscarora,  and  on  the  southern  slope  of  the  range, 
ledges  bearing  both  silver  and  gold  have  been  discovered.  These  discoveries 
were  lately  made.  No  district  has  yet  been  formed.  The  locality  is  about  50 
miles  north  of  Gravelly  Ford,  on  the  Humboldt  river.  T.  J.  Tennant  and  party, 
the  discoverers,  brought  specimens  of  the  ore  to  Austin,  where  they  were  assayed, 
and  showed  value.  The  rock  is  granite,  the  veins  of  quartz  running  north  and 
south.  This  is  represented  as  a  good  farming  and  grazing  country,  with  grass 
covering  the  hills  like  a  meadow.  Game,  as  deer,  antelope,  hare,  and  several 
varieties  of  grouse,  the  chief  of  which  is  the  sage  hen,  abounds  in  great  plenty. 

This  new  region,  wliich  has  so  long  been  closed  against  the  pic>neer,  promises 
to  become  an  important  and  wealthy  portion  of  the  State. 

The  following  classification  of  the  minerals  which  characterize  the  veins  of 
Eastern  Nevada  is  prepared  by  Charles  A.  Stetefeldt,  esq.,  assayer  and  metal- 
lurgist, of  Austin. 

CATALOGUE  OF  MINERALS. 

Reese  River  District.* — Eastern  part  of  Lander  Hill  and  Central  Hill, — 
Pyrargyric,  proustitc,  poly basite,  and  stephanite  predominant ;  tetrahedrite  seldom ; 
few  sulphurets  of  base  metals. 

Central  part  of  Lander  Hill  atid  Union  HUl. — Tetrahedrite  predominant ;  pyrites 
of  iron  and  copper,  galena  and  blende  j  few  poly  basite  and  stephanite. 

Western  part  of  Lander  HUl  and  Union  HiU, — Argentiferous  galena,  pyrites 

^MINERALS    OF    REESE    RIVER   DISTRICT,   ARRANGED    ACCORDING    TO 

DANAS  SYSTEM.  BY  EUGENE  N.  RIOTTE,  M.  E. 

I.  Native  elements  : 

Native  pfold,  native  silver,  native  copper. 

II.  Sulphurets  arsexurets,  etc  : 

I.  Binary  compQunds. 

1.  Stibnite,  antimouelance. 

2.  Silvcrglanze ;  cnibescite,  varie^ted  copper  ore ;  galena,  blende,  copper  glance,  stro> 
meierite,  pyrites,  lucopgrites,  molyadeDite. 

II.  Double  binary  compounds. 

Chalcopyrite,  pyrargyrite,  proustite,  fetrahedrite,  polybasite,  stephanite,  fireblende. 
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of  iron  and  copper,  blonde  predominant;  few  tetraliedrite.  In  mort  veinB  above 
water  level,  horn  silver  predominant 

Twin  Rivsb  District. — OpfUr  Camn. — Species  of  tetrahedrite  containing 
gold  and  silver  predominant;  native  silver;  blende,  pyrites  of  iron  and  copper. 

Summit  Canon, — Argentiferous  galena  predominant ;  native  silver,  silver  glance ; 
blende,  pyrites  of  iron. 

North  Twin  Btver  District. — Park  Canon. — ^Mixture  of  pyrites  of  iron, 
pyrites  of  copper,  blende,  argentiferoos  galena,  spathic  iron,  native  silver,  pyrar- 
girite,  and  quartz.  « 

Beveille  District. — Argentiferous  sulpLuret  of  copper  predominant;  nlvei 
glance,  sulphuret  of  antimony.     Croppings  contain  much  horn  silver. 

Philadelphia  and  Golitmbus  Districts. — Stetefeldtite  (new  mineral)  pre- 
dominant; galena;  pyrites  of  copp)er.    Croppings  contain  much  horn  silver. 

Eureka  District. — ^Argentiferous  galena  predominant;  stetefeldtite. 

Empire  District. — Stetefeldtite  predominant. 

Union  District. — Stromeyerite  predominant;  native  gold  and  silver;  diver 
glance;  horn  silver. 

Washington  District. — ^Argentiferous  galena  predominant;  native  sOver; 
pyrite  of  iron  and  copper,  blende.  * 

Summit  and  Big  Creek  District. — ^Argentiferoos  galena  predominant; 
pyrites  of  iron  and  copper,  blende,  sulphuret  of  antimony. 

Smoky  Valley  District. — ^Argentiferous  sulphuret  of  copper,  argentiferoos 
galena,  blende,  pyrites  of  iron  and  copper. 

Bunker  Hill  District. — ^Native  gold  and  silver,  argentiferous  sulphuret 
of  copper,  pyrites  of  iron  and  copper,  galena. 

Santa  Fb  District. — Native  gold ;  pyrites  of  iron,  copper  glance. 

Lone  Mountain. — Native  geld ;  p3nrites  of  iron  and  copper. 

New  Pass  District. — Native  gold;  argentiferous  galena,  pyrites  of  copper 
and  copper  glance. 

Bullion  Product. — The  actual  amount  of  silver  bullion  shipped  fix)m  Austin 
to  Virginia  and  San  Francisco  for  the  12  months  ending  August  1,  1867,  is 
$1,455,273  60,  the  greater  portion  being  in  the  last  ^wg  months  of  the  present 
year.    This  is  ascertained  from  the  way-bills  of  the  express  and  stage  companies. 


SECTIOlf    III. 

THE  OVERLAND  TELEGRAPH. 

The  subject  of  trans-continental  telegraphic  communication  has  attracted  gene- 
ral attention  during  the  past  few  years,  and  almost  every  intelligent  person  has 
acquired  some  knowledge  respecting  it.  I  am  induced  to  believe,  however,  that 
much  may  still  be  learned  fi'om  the  practical  experiences  of  operators  along  the 
route.     The  magnitude  of  the  enterprise,  the  benefits  resulting  from  it  both  to 

III.  Flourids,  chlorios,  bromios,  Tooms : 
I.  Binarif  eomptmnds. 

Common  salt,  kerargjrite,  bromjrite,  tod7rite.(7) 

IV.  Oxygen  COMPOUNDS : 

I.  Ozfide  binary  eompomndM, 

Red  copper,  magnotic  iron  ore,  hematite,  housnanite,  pTTolosite,  isilomelan,  wad,  qvaxs, 
opal. 

II.  Salts  double  binary  compounds : 

PjroxeDc ;  rhodoaite,  silicate  of  maDfanese ;  horBblende,  muscovite,  feldspar,  oHgoclas 
and  orthoclas,  tonrmalie,  chrysocolla ;  hubnerite,  tungstate  of  manganese ;  barytes,  gypsum, 
cjanofiite,  copperas,  glanber  salts,  apatete,  nitre,  calcite,  carbonate  of  manganese,  cbalyblte, 
spathic  iron  ore,  oemsite,  tnma,  malachite,  asarito,  titonite,  tongstato  of  1^. 
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tho  GommerouJ  world  and  the  mining  cominnnity,  and  the  difficulties  enoonnieied 
in  canying  it  into  efiect  ore  not  yot  fully  appreciated. 

The  first  practical  movement  toward  the  congtmction  of  the  overland  tel^nph 
was  made  by  California.*  The  Placerville  and  Humboldt  Telegraph  Company 
was  organized  in  1858,  and  the  first  pole  of  the  line  from  Placerville  across  the 
Sierra  Nevada  mountains  was  erected  on  the  4th  of  July  of  that  year.  Doriiig 
tho  autumn  of  the  same  year  the  line  had  reached  Genoa — ^then  in  Utah  Terri- 
tory,  now  in  the  State  of  Nevada — and  by  the  spring  of  1859  it  had  reached 
Carson,  from 'which  point  a  branch  was  extended  to  Virginia  City  soon  after  the 
discovery  of  the  silver  mines. 

This  much  of  the  lino  was  constructed  entirely  by  private  enterprise.  Ndiher 
State  nor  general  government  afforded  any  assistance,  though  repeated  applica- 
tion was  made  to  both.  Disagreements  between  Messrs.  Broderick  and  Grwin, 
senators  of  the  United  States  from  California,  prevented  the  passage  tbiongh 
Congress  of  a  bill  introduced  by  the  former  in  May,  1858,  for  the  constmction 
of  a  transrcontinental  line  between  the  Atlantic  and  Pacific  States. 

In  April,  1859,  the  legislature  passed  an  act  pledging  the  State  to  give  S6,000 
a  year  to  the  telegraph  line  that  should  make  the  first  connection  with  an  eastern 
line,  and  $4,000  a  year  to  the  next. 

Two  companies  were  encouraged  to  enter  the  list— one  via  Salt  Lake  city  and 
tho  other  via  Los  Angeles  and  the  Butterfield  stage  route  through  Arizona  and 
Texas. 

The  dissensions  already  referred  to  in  Congress  retarded  the  adoption  of  any  o( 
the  measures  proposed  on  the  Atlantic  side,  until  the  16th  of  June,  1860,  when  an 
act  was  passed  directing  tho  Secretary  of  the  Ti-easury  to  advertise  for  sealed 
proposals  to  be  received  for  60  days  a^ter  the  passage  of  said  act  for  the  use  by 
the  government  of  a  line  or  lines  of  telegraph  to  be  constnicted  within  two  years 
firoin  July  31, 1860,  fix)m  some  point  on  the  west  line  of  Missouri,  by  any  route  the 
contraetor  might  select,  to  San  Francisco,  for  a  period  of  10  years,  and  to  award 
the  contract  to  the  lowest  bidder,  provided  he  did  not  require  more  than  $40,000 
a  year. 

Permission  was  granted  to  the  successful  bidder  to  use  for  ten  years  such  public 
lands  of  tho  United  States  as  might  be  necessary  for  the  right  of  way  and  for 
the  purpose  of  establishing  stations  for  repairs,  not  exceeding  at  any  one  station 
one  quarter-section,  and  not  to  exceed  one  in  15  miles  on  the  whole  average  of 
tho  distance.  No  pre-emption  right  to  the  land  was  granted.  The  contract  was 
not  to  be  made  until  the  fine  was  in  actual  operation. 

Certain  reservations  were  also  made  establishing  for  the  government  a  priority 
of  use  of  the  lino,  free  from  charge  until  at  the  ordinary  charges  for  private  mes- 
sages the  sum  of  $40,000  was  reached,  after  which  the  excess  was  to  be  certified 
to  Congress  by  the  Secretary  of  tho  Treasury. 

Four  bids  were  made  in  accordance  with  the  proposals  advertised  by  the  Sec- 
retary of  the  Treasury,  ranging  from  $40,000  to  $25,000,  three  of  which  were 
subsequently  withdrawn.  The  highest  bid  was  that  made  by  Mr.  Hiram  Sibley, 
which  was  accepted. 

The  parties  represented  by  Mr.  Sibley  met  at  Rochester,  New  York,  and  con- 
cluded upon  a  series  of  propositions,  which  they  submitted  to  the  Pacific  com- 
panies through  the  agency  of  Mr.  J.  11.  Wade  and  Major  Bee. 

The  consolidation  was  efiected  in  March,  1861,  between  all  the  companies  on 
the  Pacific  coast,  by  the  purchase  by  the  California  State  Telegraph  Company 
of  all  the  lines  belonging  to  other  companies. 

The  California  State  Telegraph  Company  was  the  oldest  telegraph,  company 
on  the  Pacific  coast,  with  a  capital  of  $1,250,000,  of  which  Mr.  Horace  W.  Carpon- 
tier,  of  California,  was  president,  and  Mr.  J.  Mora  Moss  vice-president. 

*From  data  published  a  few  years  since  in  the  San  Francisco  Evening  Bulletin. 


WEST  OF  THB  ROCKT  MOUNTAINS.  433 

The  Overland  Telegraph  Company  was  then  incorporated  pramptly  by  tbo 
owners  of  the  California  State  Tel^iapb  Company,  also  witb  a  capital  of 
91,260,000,  and  under  the  same  board  of  officers. 

On  the  1st  of  Janoaiy,  1862,  the  California  State  Telegraph  and  the  0%Tr- 
land  Tel^raph  Company  consolidated  under  the  name  of  the  California  State 
Telegraph  Company,  with  a  capital  of  82,500,000. 

Thus  all  the  lines  in  California  and  the  overland  line  to  Salt  Lake  City  came 
into  the  possession  and  ander  the  direction  of  this  company. 

The  eastern  end  from  Salt  Lake  City  to  Omaha  belonged  to  the  Pacific  Tele- 
graph Company. 

Mr.  £dward  Creighton,  a  gentleman  of  great  energy  and  experience,  iras  the 
constructor  of  the  line  from  Omaha  to  Salt  Lake  City.  He  peiformed  the  duties 
of  his  position  with  perfect  success  under  obstacles  of  a  most  formidable  char- 
acter. 

The  California  division  of  the  line  was  reconstructed  from  Placervillo  to  Fort 
Churchill,  and  thence  continued  to  Salt  Lake  City  under  the  general  supervision 
of  Mr.  Carpentier,  who  personally  visited  all  parts  of  the  route  and  gave  the 
enterprise  his  earnest  attention. 

Mr.  James  Gramblc,  superintendent  of  the  State  Telegraph  Company,  a  cen- 
tleman  thoroughly  familiar  with  the  details  of  the  telegraph  system,  who  nad 
the  advantage  of  experience  in  the  construction  of  every  line  built  in  California 
by  the  State  Telegraph  Company,  had  the  special  supervision  of  the  whole  work, 
and  much  is  due  to  his  experience,  energy,  and  skill. 

Mr.  James  Street  superintended  that  part  of  the  work  between  Ruby  valley 
and  Salt  Lake  City,  one  of  the  most  difficult  sections  on  the  route. 

Mr.  J.  M.  Hubbard  superintended  the  construction  of  the  section  fr*om  Carson 
to  Ruby  valley. 

On  the  27th  of  May,  1861,  Mr.  Gamble,  as  general  superintendent  of  the  line, 
starteil  a  train  of  30  wagons  from  Sacramento,  loaded  with  wire,  insulators,  pro- 
visions, &c.,  with  three  or  four  hundred  head  of  oxen,  horses,  and  mules ;  and, 
although  it  was  considered  late  in  the  8<»ason,  there  was  no  stoppage  on  account 
of  storms  or  bad  roads.  The  snows  had  begun  to  melt  in  the  Sierra  Nevadas ; 
the  mountain  streams  were  swollen  into  fearful  torrents ;  the  n)ad8  were  cut  up 
into  ruts  and  mudholes,  many  of  which  were  almost  impassable ;  and  forage  was 
excee<lingly  scarce  and  dear.  Some  of  the  wagons  w(?re  upset,  many  of  tin*  ani- 
mals foundered  in  the  mud,  but  the  train  went  on  regardless  of  every  obstacle. 

On  the  24th  of  June  the  first  pole  was  set  on  the  line  from  Fort  Churchill  to 
Salt  Lake,  and  on  the  24th  day  of  October  the  connection  with  the  city  of  the 
saints  was  completed. 

Historj'  presents  no  record  of  such  a  stupendous  work  accomplished  in  so  short 

a  time.     Five  hundred  and  seventy  miles  of  telegraph  line,  built  through  a  dreary 

desert  where  wood  and  water  were  the  exceptions,  within  the  brief  space  of  four 

months!     Surely  if  the  Americans  are  boastful  in  their  speech,  their  acts  are 

%  remarkable.     Men  who  build  telegraphs  across  continents,  regardless  of  seasons, 

^^escrts,  or  savage  races,  have  a  right  to  speak  well  of  themselves. 

The  number  of  poles  to  the  mile  is  from  25  to  SO,  depending  ujmn  the  char- 
acter of  the  country ;  the  average  length  is  about  22  feet ;  and  the  kinds  of  tim- 
ber chiefly  use<l  redwoocl,  pine,  cedar,  and  tamarack.  It  is  customary  to  sink 
the  poles  fit)m  three  to  four  feet  in  the  ground,  according  to  the  nature  of  the 
ftfjil.  In  soft  or  marshy  ground  they  require  to  be  braced.  Ordinarily  they  last 
about  two  or  three  years,  much  depending  on  the  climate  and  durability  of  the 
wood.  The  best  woods  used  on  the  California  section  are  said  to  be  the  redwood 
and  cedar. 

Nearly  one-third  of  the  poles  had  to  be  hauled  from  the  Sierra  Nevada  moun- 
tains to  Austin  and  beyond,  extending  to  a  distance  of  more  than  300  miles,  at 
a  cost  of  four  to  six  cents  a  pound  for  freight.     But  this  was  the  least  of  the 
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difficulties  encoantered.  Water  is  exceedingly  scarce  in  these  sage  deserts,  and 
it  often  happened  that  both  men  and  animals  suffered  fearfully  from  thirst  It 
was  a  constant  battle  almost  every  step  of  the  way  against  the  most  formidable 
natural  obstacles — alkali  deserts,  scarcity  of  water,  lack  of  timber  for  poles  and 
feed  for  the  animals,  rugged  mountains  and  difficult  passes.  In  some  places  the 
sand  was  so  soft  and  shifting  as  to  afford  scarcely  a  foothold  for  the  poles ;  in  others 
the  ground  was  so  hard  and  rocky  that  foundations  had  to  be  drilled  out  or  built 
around  them  with  stones.  During  the  progress  of  the  work  despatches  continued 
to  be  regulai'ly  transmitted  from  California  to  the  outer  end  of  the  line,  where 
they  were  copied  and  forwarded  by  pony  express  to  the  approaching  end  of 
the  eastern  division,  and  vice  versa^  so  that  scarcely  a  day  was  lost  in  the  use 
of  the  telegraph  on  either  side. 

Constant  communication  was  also  kept  up  between  the  operators  at  the  various 
stations  along  the  line  and  the  office  of  the  company  at  San  Francisco,  who  were 
daily  advised  of  the  progress  of  the  work. 

Poles  of  sufficient  size  and  strength  were  very  difficult  to  obtain  on  other  por- 
tions of  the  route. 

The  cost  of  transportation  was  the  most  expensive  item.  In  the  vicinity  of 
Salt  lake  this  difficulty  was  in  part  obviated  by  the  adroit  management  of  Mr. 
Street,  who  had  special  charge  of  that  section.  It  was  very  generally  supposed 
that  Brigham  Young,  the  president  of  the  Mormons,  was  hostile  to  the  building 
of  the  line  through  the  Mormon  settlements.  Mr.  Street  was  well  aware  that 
without  his  co-operation  the  difficulties  incident  to  the  undertaking  would,  at 
least,  be  greatly  augmented.  He  adopted  the  policy,  therefore,  of  conciliating 
the  gi'cat  leader  of  the  latter-day  saints — whether  by  pleasant  words  or  by  more 
substantial  tokens  of  esteem  is  still  a  mooted  question.  His  interviews  with 
Brigham  on  the  subject  were  highly  amicable,  and  I  have  heard  them  graphi- 
cally described.  Among  other  things,  it  is  reported  that  Brigham  expressed  but- 
priso  at  being  regarded  as  an  enemy  of  this  important  and  beneficial  enterprise. 
*'  Why  should  wo  be  opposed  to  a  telegraph  line!"  said  he  ;  "  we  have  nothing 
to  fear  from  it,  and  everything  to  gain.  It  is  to  our  interest,  as  well  as  yours,  to 
have  the  means  of  communicating  with  the  outer  world.  Our  religion  cannot 
suffer  from  it,  and  it  will  certainly  be  advantageous  to  our  industrial  interests." 
Wbetlior  this  bo  true  or  not,  it  is  certain  he  gave  his  hearty  co-operation  to 
the  enterprise,  ordered  out  men  and  teams,  and  cordially  assisted  in  the  construc- 
tion of  the  line  fuora  Salt  Lake  City  to  Deep  creek,  a  distance  of  174  miles. 

The  first  through  message  transmitted  over  the  line,  from  Salt  lake  to  San 
Francisco,  is  interesting  in  the  above  connection : 

Great  Salt  Lake  City» 

October  24 — 7  p.  m. 
To  Hon.  H.  W.  CaRPENTIER,  President  of  the  Overland  Telegraph  : 

Dear  Sir  :  I  am  very  much  obliged  to  you  for  your  kindness,  manifested  through  Mr. 
Street,  in  giving  me  the  privilege  of  first  message  to  CHlifomia.     May  success  ever  attend 
the  enterprise.     The  success  of  Mr.  Street  in  completing  his  end  of  the  line,  under  manj , 
unfavorable  circumstances,  in  so  short  a  time,  is  beyond  our  most  sanguine  anticipations. ' 
Join  your  ^vire  with  the  Russian  empire  and  we  will  converse  with  Europe. 
Your  friend, 

BRIGHAM  YOUNG. 

This  was  in  answer  to  a  despatch  from  Mr.  Carpentier,  as  follows : 

San  Francisco,  California, 

Ocuber  24,  1861. 
To  Hon.  Brigham  Young,  Great  Salt  Lake  City  .* 

That  which  was  so  long  a  hope  is  now  a  reality.  The  trans-continental  telogniph  is  now 
completed.  May  it  prove  a  bond  of  perpetual  union  and  friendship  between  tne  people  of 
Utah  and  the  people  of  Galifomia. 

H.  W.  CARPENTIER. 


WSSr  OF  IHS  BOCSX  3IOCXTAiaS&  4SS 

TloB  «M  the  £za  ^taoo^  mosm^  fnuk  San  FtMMittCM^  h»  Sih  Lake  CS^. 


QKUkT  SU-T  LaKK  OlfT^ 

To  H.  W.  CiiKPffXTOX : 

CokBMa  Baker  wan  killed  in  tbe  battle  of  the  ^1  st,  wbiW  ia  ^le  aci  «f  chMtli)^  am  \t\s>^  0(vm- 
Bxsad.    Intaae  excilemait  and  moondnr  in  nnadebplda  <yvtr  his  death. 

STRRRT. 

The  Cue  v^as  started  from  St.  Jodeph,  ^K^e^t,  under  the  9iipem$km  of  Mr. 
CreighUHL.  ui  the  eaxEODi^  k^  ISGO.  It  was  bailt  «s  &r  »d  Poit  K<^anio\s  \Ha 
Om&ha,  that  fall,  foUowic^  the  north  fork  of  the  Platte  river*  The  contnM*^, 
Lowevecy  vas  not  made  imtil  March,  1$G1.  Daring  the  «»nuner  and  £U)  the 
work  iras  vigoixmslT  poshed  forward  by  Mr.  Cn»ghton  and  his  sul^oitiiaates.  It 
reached  Salt  Lake  City  on  the  Idth  of*  October,  1S61,  jost  fiv«  di^  i^rior  to  the 
€X>mpletioD  of  the  Calilbmia  branch. 

Thus,  in  the  langtiage  of  Mr.  Carpentier,  **  that  which  was  ao  lon^  a  Ih^pe 
became  a  realit j  ;'^  thtis  were  the  people  of  the  Atlantic  united  to  th^r  friends 
and  £ellow-ooimtxymen  of  the  Pacific  by  an  electric  bond  that  annihilated  time 
and  cpaoe. 

Gongiatolations  foUowed  £com  every  State  of  the  Union  and  fttmi  every  civi* 
lized  nation  of  the  world.     It  was  the  great  achievement  of  the  I9th  c<mtur\\ 

Within  a  few  days  after  the  completion  of  the  line,  the  secessionists  in  Mis- 
eonri  tore  it  down  in  sev^al  places,  and  for  a  while  messages  were  sent  east  via 
Hannibal,  Missouri,  connecting  with  Quincy,  Illinois.  Subsequently  a  chauge 
was  made  by  which  a  oonnnection  was  fonned  l)etween  Omaha  and  Chioagts 
throngh  Iowa.  . 

From  San  Francisco  to  Chicago  the  distance  is  al)out  2,700  miles  by  tlio  itnite 
taken ;  to  New  York  little  short  of  4,000  miles. 

This  is  the  longest  circuit  on  the  American  coutiuent,  perhaps  in  the  world. 
For  practical  purposes  it  is  necessary  to  repeat  at  Salt  Lake  City,  Onmha,  and 
Chicago. 

Messages  either  way  are  rewritten  and  repeated  at  Salt  I^ako  City,  wlieix)  an 
accurate  account  is  kept  between  the  Atlantic  and  California  otlioes. 

Direct  communication  between  San  Francisco  i^id  New  York  has  frequcMitly 
taken  place,  but  this  can  only  be  done  under  very  favoniblo  cii-cumsttinct^H,  when 
there  is  little  or  no  electrical  disturbance.  New  York  and  San  Francisci)  hold 
direct  communication  with  each  other  for  the  fii*st  time  on  Thurwlay,  Novcinlwr 
G,  1862.  On  that  memorable  day  the  Atlantic  and  Pacific  oceans  were  united  in 
the  iron  bond  of  matrimony,  from  which  it  is  to  be  hoped  they  will  never  bo 
divorced. 

The  distance  is  so  great,  however,  and  the  lino  subject  to  so  many  clectHcal 
disturbances  that  no  battery  can  be  made  sufiiciently  powerful  to  overcome  all 
the  obstacles  in  the  way  of  duect  communication.  For  i)ractical  pur|)osctf  men- 
usages  have  to  bo  repeated  at  the  stations  designated  for  that  purpose. 

The  battery  force  required  for  the  working  of  the  overlanil  telegraph  Ik  Mtnull 
compared  with  that  required  in  the  Atlantic  States.  Tiiis  in  in  ]^)art  owing  to  the 
rarification  of  the  atmosphere,  and  the  prevailing  absence  of  moisture  and  attnoM- 
pheric  electricity  ;  also,  in  part,  to  the  absence  of  trees,  which  in  timbered  coun- 
tries are  apt  to  come  in  contact  with  the  line  and  afiect  the  insulation. 

At  Salt  Lake  City  50  cups  of  main  battery  are  used  for  two  wires,  one  exU'tidlng 
east  to  the  repeating  station  at  Fort  Laramie,  600  miles,  and  the  oth(?r  mmi  to 
Carson,  600  miles. 

Experienced  operators  inform  me  that  it  requires  double  that  amoutii  of  bat- 
texy  to  work  the  same  length  of  line  on  any  other  part  of  the  American  eontlnrnt. 

For  every  space  of  30  to  50  miles  between  Omaha  and  San  Franotsoo  thero 
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is  an  office  or  repair  station,  where  men  are  kept  for  the  purpose  of  protectiiig 
and  repairing  the  line.  These  men  are  provided  with  wires,  implements,  pro- 
visions, &c.,  and  hold  themselves  in  readiness  to  start  out  at  a  moment's  notiie 
to  any  point  within  their  range.  The  expedition  with  which  poles  are  reset  and 
breaks  in  the  wire  repaired  is  almost  incredible.  An  ordinary  break  seldom  detains 
despatches  more  than  a  few  hours. 

So  skilled  do  some  of  the  operators  become  in  the  art  of  telegraphing  that 
they  are  enabled  to  read  by  the  mere  sense  of  touch  or  sight  applied  to  the  wire  or 
the  instrument.  Mr.  Shaffner  relates  instances  in  which  operators  have  read  mes- 
sages by  applying  to  their  tongue  a  small  wire  attached  to  the  main  line.  SuU 
more  remarkable  is  the  iact  that  a  person  near  by  can  discover  what  is  passing 
by  watching  the  vibrations  or  electric  throbs  on  the  tongue  of  another.  The 
communication  is  imperfect,  however,  and  would  scarcely  be  reliable  beyond  the 
simplest  monosyllables. 

Breaks  in  the  line  are  sometimes  very  difficult  to  find.  An  example  is  given 
by  Mr.  Shaffiier  where  there  was  a  break  between  two  stations.  The  line  was 
carefully  examined  all  the  way  thi'ough.  Apparently  it  was  perfect,  yet  there 
was  no  communication.  By  testing  from  each  station  it  was  discovered  that  the 
break  was  within  a  space  of  a  few  hundred  yards.  The  wii-e  was  then  carefully 
examined,  when  it  was  found  that  a  silk  cord  had  been  substituted  by  some 
designing  person  so  closely  resembling  the  wire  that  to  the  eye  it  presented  no 
perceptible  difference. 

-  As  an  illustration  of  the  wonderful  delicacy  of  the  ear  acquired  by  the  ope- 
rators, I  must  not  omit  to  mention  one  or  two  facts  connected  with  the  working 
of  the  instruments. 

In  large  offices  where  many  instruments  are  at  work,  an  ordinary  visitor  almost 
imagines  himself  in  some  extensive  clock  establishment.  There  is  a  perfect 
medley  of  ticks,  as  unintelligible  to  him  as  w^ould  be  a  bag  of  shot  rained  down 
over  the  floor.  Yet  an  operator  who  has  left  his  seat  to  say  a  word  to  a  friend 
in  some  other  part  of  the  room  suddenly  starts  back,  saying  *^  I  am  called." 
Among  a  thousand  ticks  his  particular  tick  has  struck  upon  the  tympanum  of 
his  ear.  One  cannot  but  think  of  the  final  call  which,  sooner  or  later,  will  be 
sent  down  from  heaven  to  each  one  of  us  among  millions  of  busy  souls,  and  yet 
be  intelligible  as  this  earthly  call  is  to  the  operator  in  a  telegraph  office. 

It  should  also  be  mentioned,  as  a  characteristic  illustration,  that  operators  have 
an  individuality  of  style  or  manner  as  distinctly  marked  as  the  differences  in 
cliirography.  For  example,  a  message  is  being  received  at  the  office  in  San 
Francisco  from  the  office  in  Carson.  The  superintendent  standing  by,  asks  "  Who 
is  that  at  the  instniment  at  Carson  f  The  operator  replies,  '^  Jones  is  at  it  now. 
Thompson  was  at  it  a  few  minutes  ago."  Presently  he  adds,  "  Smith  has  it  now." 
How  does  he  know  all  this?  Neither  Jones,  nor  Smith,  nor  Thompson  has  men- 
tioned his  name  or  said  a  word  on  his  own  account,  and  yet  the  fact  of  each 
change  is  perfectly  clear  to  the  operator  at  San  Francisco.  lie  knows  the  style  of 
each  man.  One  makes  long  dashes  and  quick  dots ;  another  mns  a  race  between 
dots  and  dashes ;  the  third  is  sharp,  clear,  and  methodical.  Each  has  his  indi- 
vidual characteristics,  which  have  become  as  familiar  as  the  tones  or  modulations 
of  his  voice  to  the  ear,  or  his  handwriting  or  face  to  the  eye.  The  language  of 
sounds  is  even  considered  less  liable  to  error  in  many  offices  than  \Jiat  of  written 
signs,  and  has  been  of  late  very  generally  adopted. 

East  of  the  Rocky  mountains,  the  poles  are  often  burnt  for  miles  by  prairie 
fires.  The  Indians  on  their  hunting  expeditions  are  in  the  habit  of  firing  the 
dry  grass  for  the  purpose  of  driving  their  game.  Once  started,  the  flames  sweep 
over  the  country  for  hundreds  of  miles.  Emigrant  parties  camping  by  the  road- 
side leave  their  fires  burning  with  little  regard  to  consequences,  and  many  a  milo 
of  line  has  been  destroyed  through  the  thoughtlessness  of  travellers,  who,  after 
lighting  their  pipes,  throw  the  burning  match  into  a  bunch  of  dry  grass,  if  possible, 


WEST  OP  THE  ROCKY  MOUNTAINS.  437 

ince  it  presents  a  peculiar  attraction.  The  passion  for  destruction  is  inherent  in 
[lan  'y  and  it  may  be  laid  down  as  an  axiom,  applicable  to  all  races  of  the  earth, 
hat  where  there  is  a  chance  of  doing  mischief  free  from  the  restraining  influ- 
nces  of  law,  by  the  burning  of  a  prairie  or  a  forest,  human  nature  is  not  proof 
gainst  the  temptation.  The  Indians  differ  from  the  whites  only  in  this,  that 
»eing  an  ignorant  race,  they  usually  have  some  object  to  gain  in  thus  destroying 
he  veofetation. 

During  the  summer  months,  the  region  of  country  bordering  on  the  Platte 
iver  is  subject  to  tenific  thunder-storms,  which  sweep  over  the  plains  with  irre- 
istible  force.  The  earth  becomes  saturated  with  lieiavy  rains,  and  the  poles 
)eing  loosened  in  their  foundations,  are  blown  down  for  miles.  Soarcoly  a^day 
)asses,  in  the  eaily  part  of  summer,  without  a  severe  storm  on  some  part  of  the 
ino  between  the  Rocky  mountains  and  the  borders  of  Missouri.  The  instru- 
Qcnts  are  "  burned  "  by  lightning,  or  the  poles  swept  to  the  earth,  and  the  insu- 
ation  destroyed  or  obstructed.  It  is  extremely  difficult  to  work  through  the 
utire  length  of  the  line  during  the  prevalence  of  these  storms — ^many  rimes 
mpracticable  for  several  days.  This  source  of  annoyance  cannot  be  overcome 
>y  any  means  known  under  the  present  system  of  telegraphing. 

In  the  dry  deserts  of  the  Great  Basin,  both  east  and  west  of  Salt  Lake,  the 
rire  has  been  known  to  work  for  miles  without  inteoruption,  while  partially 
[nbedded  in  the  sand.  The  heat  of  the  sun  absorbs  all  moisture  from  the  sand 
nd  renders  it  a  non-conductor. 

"We  thus  find  a  veiy  peculiar  combination  of  obstacles— especially  on  the  eastern 
li  vision.  In  the  month  of  June,  for  example,  the  weather  at  Salt  Lake  may  be  clear 
,nd  warm,  while  the  Waschita  mountains,  lying  to  the  east,  are  covered  with  snow, 
t  may  be  raining  heavily  at  Fort  Bridger,  snowing  at  South  Pass,  clear  at  Fort 
^aramie,  storming  and  raining  along  the  Platte,  and  so  on  to  Chicago.  But  it 
s  worth V  of  note  that  when  the  liffhtninc:  is  so  terrific  at  one  station  as  to 
ause  the  operators  to  leave  their  iiistnimcnts  in  alarm,  the  operator  on  either 
ide  are  frequently  able  to  contiime  their  communications,  the  electric  current 
lassing  entirely  through  the  storm  without  any  material  intemiption.  Salt 
jxke  communicated  mth  stations  far  east  (7f  the  Rocky  mountains,  when  at 
>outh  Pass  the  operators  were  effectually  cut  off. 

In  the  \'icinity  of  South  Pass  the  operators  are  sometimes  *'  snowed  in  ^-  for 
Qonths  at  a  time.  All  communication  with  the  outer  world,  save  by  telegraph, 
3  completely  cut  off.  A  more  isolated  life  than  these  poor  follows  lead  can 
carcely  be  conceived.  Around  them  as  far  as  the  eye  can  reach  the  mountains 
nd  plains  are  covered  with  snow.  All  traces  of  human  life  are  obliterated, 
rhe  station-houses  are  covered  up,  high  over  the  roofs,  and  it  is  only  by  cutting 
t  way  out  and  keeeping  it  clear  that  the  occupants  save  themselves  from  being 
)uried  alive. 

One  of  these  stations  rs  situated  within  a  short  distance  of  a  point  to  which 
ravellers  in  future  ages  will  probably  make  pilgrimages,  as  the  Mahometans 
10 w  do  to  Mecca.  It  is  the  heart  of  the  North  American  continent,  from  which 
low  the  great  arteries  of  commerce.  Within  a  distance  of  200  yards  lie  the 
ources  of  the  Missouri  and  the  Colorado.  Here  is  the  trae  line  of  division 
)et\i^en  the  Atlantic  and  the  Pacific  slopes.  On  the  one  side  an  insignificant 
pring  bursts  from  the  eailh.  Gathering  contributions  from  every  canon  and 
avine  as  it  flows,  it  forms  in  time  the  Sweetwater  river,  which,  after  a  long 
\nd  turbulent  career,  empties  into  the  Platte,  the  great  river  of  the  plains.  From 
he  Platte  the  Missom-i  takes  up  the  current  and  rolls  it  onward  till  it  swells 
nto  the  majestic  torrent  of  the  Mississippi.  The  Gulf  of  Mexico  receives  the 
ribnte.  Up  north,  into  the  Arctic  regions  flows  the  Gulf  Stream,  which  in  turn 
lays  tribute  to  the  shores  of  Norway  and  Iceland.  Who  knows  but  the  Indian 
ieity  of  the  Rocky  mountains  holds  converse  with  the  old  Scandinavian  god 
?hor,  sending  him  letters  of  bunch-grass  and  drift-wood,  while  in  return  bo 
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receivea  from  t}ie  winds,  or  tliroogh  tlio  flood-gates  of  heaven  ashes  £rom  tbe 
Jokuls  of  Icehmd  Y  The  idea  is  not  altogether  withoat  foundation,  bat  cannot 
in  our  present  state  of  knowledge  be  turned  to  any  useful  telegraphic  purpose. 

On  the  other  side,  200  yards  distant,  rise  the  Pacific  springs,  which  form  the 
source  of  the  Green  river.  From  Green  river  swells  the  great  Colorado,  the  Bed 
river  of  the  desert;  which,  after  a  long  and  thirsty  career  through  burning  sands 
and  cheerless  wastes,  cutting  in  twain  the  grim  mountains  of  the  Black  cafion, 
receives  in  its  bosom  the  Gila,  or  Swiftwaters  of  Arizona.  Freighted  -with  the 
red  and  golden  sands  of  a  great  interior  wilderness,  where  the  Apache  and  the 
Navajo  and  kindred  tribes  of  wild  men  still  roam,  it  sweeps  onward  till  lost  in 
the  seething  waters  of  the  Gulf  of  California. 

What  a  magnificent  point  of  observation  for  the  prophetic  eye  of  a  poet 
Looking  to  the  east  or  to  the  west  the  new  world,  with  its  various  races  of  inhabi- 
tants, its  scenery,  its  commerce,  its  future,  lies  before  him.  Starting  at  this  little 
group  of  springs,  he  could  write  a  thousand  volumes  and  leave  ^' ample  room  and 
verge  enough"  for  a  thousand  more,  on  the  great  future  of  tbis  vast  continent, 
where  "  no  pent  up  Utica  contracts  our  powers." 

But  the  operators  are  generally  practical  men.  In  seasons  of  great  severity 
they  sometimes  run  short  of  food,  and  then  they  have  a  hard  time.  It  becomes 
a  dmple  question  of  life  or  death ;  starvation. staring  them  in  the  face,  and  noth- 
ing around  them  but  cheerless  wastes  of  snow.  To  such  perfection,  however, 
have  the  company  reached  their  system  of  operations  at  the  present  day,  that 
instances  of  prolonged  suffering  rarely  occur.  The  stations  are  supplied  ^ith 
abundant  provisions  for  the  winter,  and  with  all  the  apparatus  necessary  for 
repairing  tlfb  line.  It  is  only  in  cases  of  Indian  depredations  or  some  casualty 
against  which  no  human  ingenuity  can  provide,  tliat  the  employes  can  suffer  for 
the  means  of  subsistence.  As  a  rule  they  are  comfortably  lodged  in  stockades 
or  block-houses,  well  armed  with  rifles  and  revolvei*s,  provided  with  horses  for 
travelling  to  and  fro  along  the  lino ;  and  a  wagon  at  eacli  repair  station  to  carry 
poles,  wire,  and  implements,  so  that  they  are  not  so  badly  off  as  might  be  su}v 
posed.  Isolation  from  the  society  of  their  fellow-beings  is  the  most  unpleasant 
feature  in  their  calling;  but  even  that  has  its  advantages.  They  have  abundant 
time  for  study  and  reflection,  and  can  save  a  good  part  of  their  wiiges. 

On  the  approach  to  the  summit  of  the  Sieira  Nevada,  it  becomes  necessary 
to  increase  the  number  of  stations  in  consequence  of  the  frequent  interruptions  to 
which  the  line  is  subject  from  falling  timber,  snow-stonus  and  other  causes. 
During  the  winter  and  spring  months  tiie  storms  are  often  so  violent  as  to  break 
down  the  poles  for  miles  j  and  when  the  snows  melt,  floods  and  freshets  are  a 
prolific  source  of  trouble.  Even  the  dry  season  gives  battle  in  the  shajw  of 
extensive  fires  which  sometimes  rage  through  the  forest,  for  weeks  at  a  time, 
consuming  all  before  them.  In  addition  to  these  natm'al  obstacles,  which  are 
formidable  enough  in  themselves,  the  ciq^idity  of  man  is  too  often  cast  in  the 
balance  against  legitimate  enterprise.  Many  apparent  accidents  to  the  line  ha>4 
been  ingeniously  contrived  by  speculators  in  Washoe  stocks,  for  the  purpose  of 
gaining  some  dishonest  advantage.  Fortunately  the  sagacity  and  energy  of 
the  Telegraph  Company  have  nearly  precluded  the  possibility  of  cutting  off 
CH>mmunication  for  a  sufiicient  length  of  time  to  afford  facilities  of  this  kind.  It 
is  their  interest  as  well  as  their  duty  to  preserve  uninterrupted  communication 
for  the  benefit  of  the  public  at  large.  With  this  view,  stations  are  establisheil 
at  intervals  of  8  or  10  miles  all  across  the  Sienas.  One  or  two  men  are  placei* 
at  each  of  these  stations,  with  horses  ready  to  go  out  at  any  time  on  either  side 
In  winter,  during  severe  snow-stoiius,  these  horses  are  saddled  ready  foi*  use,  s<i 
that  the  employes  whose  duty  it  is  to  repair  the  lino  can  proceed  to  the  break 
without  delay.  When  the  difficulty  is  too  great  to  be  immediately  remedied  by 
connection  of  the  wires,  the  despatches  are  earned  to  the  first  station  beyond,  and 
there  repeated  for  transmission  to  their  point  of  destination.     It  sometimes  hap- 
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pens,  during  snumos  of  extnardoBMiT  sereritr,  that  th^  Ixtte  ts  hix^lE<«  ^^wn  dO  or 
30  times  in  z:  angle  daj  asd  at  as  rnanv  diflmnt  points  Thb  i$  a  Nn^y  tinio 
for  tbe  opentUR^  Ther  mna  be  coDAaathr  od  tbe  alert,  availiTUjr  tlxmi^hre^  ^ ^ 
evcrv  passible  roeovate  tbat  mcennitr  can  devise.  It  is  not  meielv  a  nxvhani^ 
cal  oflke,  as  many  soppof^,  Not  only  must  the  openttcw  be  skilled  in  the  ondi- 
naxy  details  of  his  psofession.  bat  he  must  have  %he  head  to  devi»^  and  tin"  KaiKl 
to  execute  in  the  various  nnfoieseen  diffinilties  whieh  ai^  <v«i$tantly  oceuniH^« 
He  must  be  able  to  act  as  well  as  diirct — to  impair  by  extraot^^naxTmheir  t^S* 
muT  means  axe  not  at  hand.  With  such  men  feats  are  perfonned  ahm^  every  day 
during  the  winter  of  which  the  public  have  but  little  conception.  A  cititen  oY 
8an  Fnmdsco  telegraphs  to  his  corrc^qxindent  in  Vii^iua  City.  In  six  htvni^ 
let  us  aay,  he  receives  a  response,  **How  is  this,'*  he  exclaims*  "allowing  M\ 
iiEoe  each  way  for  tiansmission,  delivery,  and  probable  delay,  I  should  have  KmI 
this  answer  at  least  four  hours  ago  V  He  is  dissatisfied  with  the  tantline««  of 
electricity,  or  the  operators,  or  lioth.  He  diK*  not  know,  and  pn>baMy  ti^tld 
not  believe  it  if  told,  that  his  message  passed  thn>ugh  ten  orad<iaen  bit^lcs  «hi  the 
line;  that  it  was  carried  over  several  gaps  on  horseback,  thit^ugh  nurit^g  Ik^Hls, 
or  blinding  snow-storms ;  that  dangers  were  encountered  and  lianh^i(>s  ex|>eri* 
enced  in  its  transmisaon  finom  which  most  men  would  shrink,  unless  they  found 
their  compensation  in  something  beyond  a  monthly  salaiy. 

The  falling  of  trees  across  the  lino  is  a  source  of  great  inconvenience  in  denaely 
wooded  countries.  Although  the  wire  is  not  altiiiys  broken,  the  insnlatifin  is  a|it 
to  be  destroyed  or  afiected,  and  thus  communication  cut  off  or  rendeixnl  im}>er- 
feet.  Where  the  poles  are  far  apart  and  the  wires  slack,  several  trees  may  lie 
across  the  line  within  a  distance  of  eight  or  ten  miles  and  still  not  break  the  win\ 
In  these  cases  it  becomes  as  tense  as  a  piano  string  and  gives  forth  a  musical 
answer  to  the  slightest  vibration.  The  repairer  usually  exereisos  his  discretitui 
in  adopting  one  of  the  two  alternatives  left,  either  to  cut  the  wiro  or  the  tree. 
Mr.  Shaffner  mentions  the  case  of  an  employ^? — an  Irishman,  it  is  pn»8uuuHl — 
who  stood  over  the  wire  while  he  cut  a  tree  that  lav  acn>8S  it.  Ilelitu'ed  of  the 
pressure  that  bore  it  do\Mi,  the  wire  suddenly  righted  itwlf,  tossing  tlu»  man 
about  10  feet  in  the  air.  llis  astonishment  may  bo  imagined,  but  H04«Y<»ly 
described. 

The  eonstniction  of  the  overland  telegraph,  under  difficultios  no  nmnonms 
and  so  formidable,  was  one  of  the  gi-eat  triumphs  of  the  ])re8cnt  ag<\  Wlien 
we  consider  the  vast  extent  of  desert  country  traversed,  tlie  scareitv  of  material, 
the  \'icissitndcs  of  the  climate,  and  the  hostile  character  of  the  Indian  triben 
inhabiting  the  wild  regions  through  which  it  was  necessary  to  ])a8s,  tlie  (M>nHum- 
niation  of  this  enteqn-ise  is  an  event  of  which  the  American  people*  may  be* 
jiLStly  })roiul.  No  achievement  of  ancient  or  modem  times  tfuiimssoH  it  in  tho 
magnitude  of  the  interests  involved  both  to  commerce  and  to  civili7.ati<»n.  It 
was  the  first  grand  practicable  demonstration  of  the  feasibility  of  a  HVHlem  by 
which  the  remotest  parts  of  the  earth  may  bo  bnmght  into  direct  and  instanta- 
neous communication,  and  thus  the  bonds  of  sympathy  and  interest  Htrenglh(»n(Ml 
between  the  various  races  of  mankind. 

In  anticipation  of  the  difficulties  likely  to  arise  between  the  (-ompany  and 
the  public  without  an  explicit  understanding  of  the  relations  existing  1)('t\VfH»n 
them,  Mr.  Carpentier,  while  acting  as  president,  devoted  'special  att(uitif>n  to  th(» 
formation  of  a  code  of  laws  and  regulations  by  which  they  should  be  mutual ly 
governed  and  the  interests  of  each  protected.  Among  the  laws  dcivised  by  him 
and  passed  by  the  legislature  of  California,  the  most  importiint,  ami  that  wiiidi 
most  intimately  concerns  the  public,  is  the  act  of  April  IH,  lHVy*i.  This  out 
introduces  a  new  feature  in  the  business  of  telegraphing,  a  feature  iif»t  only 
novel  in  its  conception  and  application,  but  of  incalculublo  im|Mirtance  to  tho 
civilized  world — the  legalization  of  messages  transmitted  by  telegraph  in  thdr 
relation  to  iustnunents  and  acts  of  law. 
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Appicopriate  proYisioii  is  made  to  Becnre  the  pablio  arainst  dishonesty  and 
firaad  on  the  part  of  the  operators  and  other  emploves.  Penalties  aie  imposei 
for  divulging  the  contents  of  messages,  changing  we  sense  or  meaning, 'know- 
ingly sending  fdse  or  forged  messages,  appropriating  information  to  private 
nseSy  wilfullv  neglecting  to  send  message  or  postponmg  or  sending  them  out 
of  order.  Also,  aeainst  fraxid  by  any  person  whatsoever  who  may  open  seals  U 
messages  addressed  to  any  other  person,  read  despatches  by  means  of  any  machuie 
or  contrivance,  bribe  telegraph  operators  to  divulge  the  contents  of  mesaagee^ 
damage  the  line,  or  otherwise  attempt  to  cat  off  communication.  But  the  gnit 
feature  of  the  law  it  that  contracts  by  tel^raph  are  deemed  to  be  contracsts  in 
writing,  and  the  signatures  thereto  are  viSid  in  law.  Notice  by  telegraph  is 
actual  notice.  Power  of  attorney  or  other  instrument  in  writing,  duly  a^duiov- 
ledged«and  certified  so  as  to  be  entitled  to  record,  may,  together  with  oertificite 
of  acknowlcd^ent,  be  sent  by  tel^raph,  and  the  telegraphic  copy  or  dnplictta 
hBB  prima  facte  the  same  effect  in  alf  reapccts  as  the  original.  Checks,  due  biUi^ 
promissory  notes,  bills  of  exchan^,  and  all  orders  and  agreements  for  payment 
or  delivery  of  money  or  other  thing  of  value  may  be  made  or  drawn  by  tele* 
graph,  with  full  force  and  effect  as  if  written.  Persons  indicted  on  oath  for,  or 
accused  of,  any  public  offence,  may  be  arrested  and  immjsoned  upon  warrant 
issued  by  any  competent  officer,  properly  indorsed  and  oirected  to  such  offiber 
as  may  be  legally  authorized  to  make  the  arrest.  Writs  or  orders  in  civil  suits 
or  proceedings  may  also  be  transmitted  in  the  same  way.  All  these  provisioDS 
are  carefully  j^uarded  so  as  to  avoid  any  infiringement  upon  individual  lights^ 
while  they  tend  materially  to  promote  the  public  convenience  and  welfare. 
'  A  novel  feature  in  this  law  is  that  the  marriage  ceremony  may  be  performod 
without  regard  to  distance. 

Upon  the  passage  of  this  important  act  by  the  Galifomia  legislature,  Mr.  Car- 
pentier  proceeded  to  secure  the  passage  of  similar  acts  in  the  neighboring  States 
and  Territories.  On  the  17th  of  October,  1862,  the  legislature  of  Oregon  passed 
an  act  embracing  substantially  the  provisions  of  the  law  of  California ;  this  was 
followed  by  a  similar  act  of  the  territorial  assembly  of  Utah,  passed  January  16, 
1863.  As  the  State  of  California,  always  in  the  lead,  was  the  first  to  make  a 
practicable  movement  towards  the  construction  of  the  Pacific  railroad,  the  over- 
land mail  route,  and  the  overland  telegraph,  so  it  has  been  the  first  to  introduce 
this  imporant  feature  in  the  laws  governing  the  telegraph  system.  None  of  the 
Atlantic  States,  I  believe,  have  yet  adopted  it,  but  they  will  doubtless  come  to 
it  in  time. 

A  very  general  misapprehension  prevails  in  the  Atlantic  States  in  reference 
to  the  frequent  errors  and  interruptions  which  have  attended  the  working  of  the 
overland  telegraph  since  it  went  into  operation.  The  inconvenience  to  which 
the  public  have  been  subjected  has  been  patiently  borne,  until  patience  has  almost 
ceased  to  be  a  virtue.  The  facts  of  the  case  are  that  east  of  Salt  lake,  within 
the  past  four  years,  Indian  disturbances  have  been  a  prolific  source  of  trouble. 
The  stations  have  been  attacked,  the  line  broken  down,  the  operators  murdered, 
and  all  communication  cut  off,  day  after  day,  week  after  week,  yet  California  is 
compelled  to  bear  a  share  of  the  blame.  Without  attempting  to  cast  any  cen* 
sure  upon  the  eastern  division,  which  doubtless  has  done  all  in  its  power  to  pre- 
vent these  interruptions,  it  has  been  the  good  fortune  of  the  California  divison, 
with  the  exception  of  a  single  outbreak  at  Buby  valley  in  1864,  to  have  hod  no 
difficulty  with  the  Indians. 

A  marked  difference  exists  between  the  character  of  the  Indian  tribes  east 
and  west  of  Salt  lake.  The  Arrapahoes,  Navajos,  Apaches,  and  Sioux  are 
powerful,  mischievous,  and  warlike;  the  Shoshones,  Bannocks,  Pi-Utes,  and 
other  western  tribes  ore  poor  and  less  able  to  cope  with  the  whites.  I  refer  to 
the  fact  as  showii^  a  prolific  cause  of  failure  on  the  eastern  side  to  which  the 
western  division  is  Hot  subject 
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In  reference  to  the  operations  of  the  divbion  between  Salt  Lake  City  and 
San  Francisco,  there  is  not,  I  believe,  a  line  of  equal  length  in  any  part  of  the 
world  upon  which  so  few  errors  or  intermptions  have  occurred.  The  system  of 
checks  adopted  is  so  rigid  that  it  is  scorcdy  possible  for  an  error  to  pass  throngh 
the  office  at  San  Francisco.  When  there  is  doubt  in  regard  to  a  word  the  oper- 
ator causes  it  to  be  repeated  from  the  Salt  Lake  office ;  if  still  the  same  and 
evidently  an  error,  he  causes  it  to  bo  repeated  back  from  the  office  in  the  Atlan- 
tic States  where  it  ori^nated.  In  the  vast  number  of  messages  transmitted 
between  Salt  lake  and  San  Francisco  nearly  every  error  that  occurred  has  been 
traced  back  to  the  other  side. 

The  greatest  trouble  hitherto  in  the  working  of  the  California  division  has 
been  experienced  in  the  Sierra  Nevada  mountains.  This  is  now^  almost  entirely 
obviated.  The  company  have  constructed  four  separate  and  distinct  lines  from 
Sacramento  to  Carson :  one  by  the  Dutch  Flat  route  and  three  via  Placervillo^ 
each  of  which  is  in  full  operation.  It  is  scarcely  possible  for  any  combination 
of  circumstances  to  result  in  the  interruption  of  communication  upon  all  these 
lines  at  the  same  time. 

A  new  and  substantial  line  has  been  built  between  San  Francisco  and  Omaha^ 
following  the  travelled  stage  route,  making  thd  second  line  across  the  continent. 
This  was  commenced  as  an  opposition  bne  by  the  United  States  Telegraph 
Company,  but  after  completion  between  San  Francisco  and  Salt  lake,  was  pur- 
chased and  finished  from  Salt  lake  to  Omaha  by  the  Western  Union  Telegraph 
Company. 

The  Western  Union  Telegraph  Company,  having  purchased  a  controlling 
interest  in  the  California  Overland  Telegraph  Company  lines,  in  June  last  took 
a  lease  of  the  lines  of  that  company,  and  all  are  now  worked  under  the'  name 
of  the  former  company  as  their  Pacific  division.  The  lines  of  this  division  con- 
stitute all  the  wires  west  of  Salt  lake,  from  Los  Angeles  to  a  poiht  in  British 
Columbia  750  miles  north  of  New  Westminster,  on  Frazer  river.  This  extends 
to  near  the  boundary  line  of  our  Russian  possessions. 

A  new  line  has  been  constructed  by  the  Western  Union  Company  from  Salt 
Lake  to  Helena,  in  Montana,  via  Virginia  City,  Montana,  between  500  and  600 
miles  in  length. 

Brigham  Young  has  built  a  line  some  400  miles  in  length,  connecting  the 
northern  and  southern  settlements  of  the  Mormons  in  Utah. 


Telegraphic  Connections — Table  qf  distances. 


MUes. 

San  Francisco  to  San  Mateo 20 

San  Mateo  to  Redwood 8 

Eedwood  to  Santa  Clara 21 

Sukta  Clara  to  San  Jos6 3 

San  Jof6  to  Centreville 16 

Centreyille  to  San  Leandro 18 

San  Leandro  to  Oakland 8 

Oakland  to  Martinez 24 

Martinez  to  Benicia 4 

Benicia  to  Suisun 22 

Suisnn  to  Sacramento 45 

Sacramento  to  Nicolaus ^. .  26 

Nicolans  to  MarysYille 16 

MaiTBYille  to  Tirabnctoo 17 

Timbactoo  to  Grass  Valley 19 

Grass  Valley  to  Nevada •  4 

Nevada  to  North  San  Juan Vi 

North  San  Juan  to  Camptonville 8 

CamptonviUe  to  Forest  City 26  , 

Forest  Ci^  to  Downieville 8' 


lOlM. 

Marysville  to  OrivUle 28 

Orivilleto  Chico 26 

Chico  to  Tehama 26 

Tehama  to  Red  Blaffii 12 

Red  Bluffs  to  Shasta 40 

Shasta  to  Trinity  Centre 45 

Trinity  Centre  to  Callahans 25 

Callanans  to  Rough  and  Ready 11 

Rongh  and  Ready  to  Fort  JoDOs 11 

Fort  Jones  to  Yrrka 18 

Yreka  to  Mountain  Houso 40 

Mountain  House  to  Jacksonville 22 

Jacksonville  to  Grave  Creek 34 

Grave  Creek  to  Canonyille 34 

CauonviUe  to  Rosebnrg 27 

RosebuTff  to  Oakland,  O.. 18 

Oaklana  to  Eugene  City 58 

Eugene  City  to  Corvallis 40 

Corvallis  to  Albany 10 

Albany  to  Salem H 
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Tabic  qf  distances — Continued. 


Salem  to  Oregon  City 38 

Oreffon  City  to  Portland 13 

Poruand  to  Vancouvers 7 

Vancouvers  to  Monticello 40 

Monticello  to  Drews 30 

Drews  to  Olympia 52 

Olympia  to  Steuacoom 22 

Steilacoom  to  Seattle 60 

Seattle  to  Pt.  EUiot 35 

Pt.  ElUot  to  Tualalop 17 

Tualalapto  Swinomish 35 

Swinomish  to  Sehome 37 

Sehoine  to  Semiahnoa 28 

Semiahnoa  to  New  Westminster 25 

Sacramento  to  Folsom 22 

Folsom  to  Latrobe 17 

Latrobe  to  Shingle  Springs 8 

Shingle  Springs  to  £1  Dorado 5 

El  Dorado  to  Placerville 6 

Plaoerville  to  Sportsman's  Hall 12 

Sportsman's  to  Sugar  Loaf 22 

Sugar  Loaf  to  Strawberry 12 

Strawberry  to  Yanks 13 

Yank's  Station  to  Fridays 12 

Fridays  to  Genoa 12 

Genoa  to  Carson 16 

Carson  to  Dayton 

Dayton  to  Silver  City 5 

VirginU  to  Williamsburg 131 

Williamsburg  to  Unionville   14 

ITnionville  to  Star  City 12 

Yank's  Station  to  Glenbrook 17 

Gleubrook  to  Carson 14 

Carson  to  Ophir 13 

Ophir  to  Washoe 3 

Washoe  to  Virginia 12 

Genoa  to  Wellington's 40 

Wellington's  to  Aurora 50 

Genoa  to.  Markleeville 24 

Markleeville  to  Monitor 7 

Monitor  to  Silver  Mountain 7 

San  Jos6  to  Warm  Springs 14 

Warm  Springs  to  Stockton 56 

Stockton  to  Sacramento 45 

San  Francisco  to  Fort  Point 5 

Fort  Point  to  San  Rafael 21 

San  Kalael  to  Petaluma 24 

Petaluma  to  Sonoma 12 

Sonoma  to  Napa 12 

Napa  to  Suisun 20 

Sacramento  to  Newcastle 32 

Newcastle  to  Auburn 4 

Auburn  to  Colfax 19 

Colfax  to  Grass  Valley 11 

Grass  Valley  to  Nevada 4 


Nevada  to  Dutch  Flat 16 

Dutch  Flat  to  Donnor  Lake 40 

Donnor  Lake  to  Steamboat  Springs 46 

Steamboat  to  Virginia 1*2 

Petaluma  to  Santa  Rosa 17 

Santa  Rosa  to  Healdsburg 15 

Benicia  to  Vallcjo 7 

Vallejo  to  Napa 16 

Napa  to  Calistoga 1 26 

Sacramento  to  Auburn 36 

Auburn  to  Coloma 14 

Coloma  to  Placerville 9 

Coloma  to  Geomtown 9 

Georgetown  to  Todd's  Val  ley 8 

Todd's  Valley  to  Forest  Hill 3 

Forest  Hill  to  Yankee  Jim's 3 

Yankee  Jim's  to  Iowa  Hill 10 

Iowa  Hill  to  Dutch  Flat 10 

San  Andreas  to  Copperopolis 15 

Folsom  to  Latrobe 14 

Latrobe  to  Drytown 14 

Drytown  to  Sutter's  Creek 5 

Sutter's  Creek  to  Jackson 3 

Jackson  to  Mokolumne  Hill 5 

Mokolumne  Hill  to  Sai;  Andreas 9 

San  Andreas  to  Murphy's 16 

Murphy's  to  Columbia 12 

Columbia  to  Sonora 7 


30 
12 
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San  Jo86  to  Gilroy 

Gilroy  to  San  Juan,  S 

San  Juan,  S. ,  to  Kingston 

Kingston  to  Visalia 

Visalia  to  Fort  Tejon 125 

Fort  Tejon  to  Los  Angeles 110 

San  Juan,  south,  to  Watson ville 

Watson ville  to  Santa  Cruz 

Santa  Cruz  to  Monterey 


OVERLAND. 

Carson  to  Dayton 13 

Dayton  to  Fort  Churchill 22 

Fort  Churchill  to  West  Gate 69 

West  Gate  to  Austin 69 

Austin  toGriibb's  Wells 51 

Gmbb's  Wells  to  Ruby  Valley 62 

Ruby  Valley  to  Egan 42 

Egan  to  Deep  Creek 74 

Deep  Creek  to  Fish  Springs 52 

Fish  Springs  to  Fort  Crittenden 99 

Fort  Crittenden  to  Salt  Lake 42 


Swinomish  to  Fidalgo  island 15 

'!  Fidalgo  island  to  San  Juan  island 12 

;  San  Juan  island  to  Victoria,  V.  1 20 
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ARIZONA, 

GE3?£RAL  FEATURES  OF  THE  COrSTRT* 

To  be  andersKood  jmd  appncuued,  AiiscNia  mast  be  taken  «s  *  ^rb<ile.  Hkmic 
who  know  it  only  as  **  the  G;Mi£d6ai  panchase^^  thow  wbo  have  no  knowledge  of 
more  than  the  Colc^ado  rirer  distzkt,  or  who  we  only  Cuniliar  wilh  the  cetttml 
and  northern  regions,  cannot  fonn  a  oomKt  idea  of  its  lesooroes  am!  ca^^iUtm. 

T)ie  genend  lines  of  the  Tenitorr  aie  thns  defined  in  the  oiganic  «et  appivn^d 
FebroaiT  24,  1S63 : 

All  that  part  of  the  piespnt  Tfcritorr  of  New  Mexico  «t«ato  wc«t  of  m  Kne  nmntnfr  due 
south  from  the  point  where  (ho  soothwest  c(»ner  of  the  T^errittwy  of  OoKnndo  join*  th« 
Dortbem  boandaiT  of  the  Tenitoiy  of  New  Mexico  to  the  aoathem  boondaiy  lino  of  Mud 
Tenitoiy  of  New  Mexico.  ^ 

In  other  words,  all  of  New  Mexico,  as  foiuK^ly  existing,  between  the  I09th 
degree  of  longitude  and  the  Califonua  line,  embracing  120,91:2  square  mile«,  or 
77,383,680  acres,  a  district  three  times  as  Ita^  as  the  State  of  New  York. 

The  mountain  ranges  are  a  prolongation  of  those  which,  soutliward  in  SononiL 
Chihuahua,  and  Durango,  have  yielded  huge  quantities  of  the  prcelotta  ore^  and 
which,  northward  in  Nevada,  are  attracting  the  attention  of  the  world  with  their 
wealth.  The  general  direction  of  the  mountains  and  quarts  vmis  is  northweat , 
and  southeast,  and  there  are  numerous  parallel  ranges  which  form  long  valloya 
in  the  same  direction. 

The  Tenitoiy  is  divided  into  many  mining  districts,  but  as  these  are  liable  to 
be  changed  at  any  time,  the  mineral  regions  will  be  doAned  imder  three  grand 
natural  divisions,  viz :  "  Southern  Arizona,"  "  The  Colorado  River,"  and  **  Cen- 
tral Arizona,"  referring  within  these  districts  to  the  various  streams  up«>n  which, 
or  near  to  which,  the  placers  or  lodes  are  locate<l,  as  affonling  the  most  doftnito 
description  lor  permanent  reference  that  can  bo  given. 


SECTIOX   II. 

SOUTHERN    ARIZONA. 

Tins  part  of  Arizona,  known  as  the  Gadsden  purchase,  was  tlio  enrliost 
occupied  by  the  Americans,  and  is  still  the  best  known.  Until  the  bogtnninff 
of  the  war  it  was  the  favorite  overland  mail  route  to  the  racific,  and  it  is  still 
considereil  the  easiest  stage  route  across  the  continent.  Its  niotuitaiiisaro  nearly 
all  mineral-bearing,  and  silver  lodes  near  to  the  Sonora  lino  have  been  to  Homo 
extent  worked. 

The  principal  towns  of  8o?ithem  Arizona  are  Tncson,  on  the  lino  of  the  over- 
land mail  route,  and  Tubac,  52  miles  south.  Both  have  long  been  in  cxintenre, 
and  arc  situated  upon  the  Santa  Cniz  river,  which,  rising  in  nonora,  nnm  nearly 
directly  north  until  it  reaches  the  Gila  river,  near  the  Marie«)|)a  wells.  Thvi  din- 
tances  from  Tubac,  which  may  be  considered  in  the  heart  of  the  mineral  region 
nf  southern  Arizona,  are,  by  the  usually  travelled  roads,  as  follows:  Han  I'mn- 
ci.sco,  1.074  miles;  San  Diego,  510  miles;  Fort  Yuma,  3:i0  miles;  Kl  Paso, 
389  miles;  St.  Louis,  1,770  miles.  Towns  in  Sonora,  Mexico — Santa  Oniz, 
54  miles;  Magdalena,  51  miles;  Altar,  95  miles;  IlermosHillo,  capital  of  Sonorn, 
229  miles;  Guaymas,  port  of  entry  of  Sonora,  329  miles;  Libertad,  on  the  Oulf 
of  California,  180  miles. 
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The  oies  of  silver  fonnd  in  BontLem  Arizoo*  are  ai^gentiferous  galena^  UB&n 
mlver,  ahrifercms  snlphuret  of  Bilver,  black  8iil{^haret  of  silver,  sal{mate  of  silvtt, 
sulphate  of  iron  combined.  The  ffangne  is  lisoally  quartz  or  feldspar.  Tfc 
ores  of  copper  are  usually  the  sulphnrets,  principally  gray. 

Nearly  all  the  silver  and  copper  lodes  show  traces  of  gold,  and  placers  have 
been  found  at  many  points,  but  have  not  proved  sufficiently  extenuve  to  attnot 
much  attention. 

While,  owing  to  Indian  disturbances  and  the  consequent  high  prices,  and  oiher 
serious  impediments  to  mining  operations,  most  of  the  lodes  in  southern  ArizooA 
are  now  temporarily  abandoned,  no  one  familiar  with  them  doubts  that  some  of 
them  are  valuable,  and  must  eventually  be  w<M'ked  with  profit 

The  Golokado  Udte. — This  mine,  otherwise  known  as  the  Heintzelnuu, 
(in  honor  of  General  Heintzelman,  United  States  army,  who  was  among  the  first 
of  the  American  owners,)  is  situated  on  the  south  side  of  the  Cerro  Colorado 
mountain^  about  22  miles  west  of  Tubac  by  way  of  Sopori,  and  eight  miles 
north  of  Arivaca.  ^  The  lode  runs  nearly  north  and  south,  and  may  avenge  22 
inches  in  thickness.  It  is  about  2,000  feet  in  len^h^and  is  distinct  and  aepanUe 
from  the  porphyry  rock  on  both  ades.  Mr.  Sam.  F.  Butterworth,  who,  on  behtlf 
of  the  owners  in  New  York,  examined  the  mine  in  the  winter  of  1863-%4| 
repoartod  as  follows : 

The  principal  ore  in  the  depth  ia  silver-copper  gkmoe— cfmtalaing  an  average  of  tix  per 
cent.  CI  silver ;  this  is  accompanied  by  argentiferom  gray  copper  ore,  which  averages  two 
per  cent,  of  silver.  These  minerals  are  very  unequally  dimbated  through  the  quatta ;  their 
pwaenee  in  greater  or  less  qnanti^  determines  the  value  of  the  ore ;  at  the  present  level  tbej 
oonstitiite  ajMUt  soTon  per  cent,  of'  the  ore  fit  for  reduction,  making  its  value  about  $1S0  ptf 
ton ;  at  a  higher  level  the  ore  oontaioed  folly  90  per  cent  of  these  minerals. 

Ckiido  Kustel,  who  reported  upon  the  property  at  the  same  time,  says: 

The  main  shaft,  6  feet  by  12,  well  timbered,  and  furnished  with  substantial  ladders,  is  placed 
on  the  east  side  of  the  lode,  which  pitching  east,  changes  the  inclination  in  the  deph,  so  that  the 
shaft,  which  was  calcalated  to  strike  the  lode  at  160  reet  below  the  surface,  may  not  reach  it 
before  400  or  500  feet  depth.  The  distance  from  the  shaft  to  the  vein,  below  the  present  work, 
is  less  than  30  foet. 

There  are  other  shafts,  and  some  tunnelling  and  drifdng,  and  the  depth  of  actual 
working  is  about  120  feet.     Mr.  Kustel  further  says : 

The  characteristic  feature  of  this  mine  is  the  rich  ore  which  shows  everywhere.  Tl»  prin- 
cipal ore  in  the  depth  is  silver-copper  glance,  containing  from  2  to  10  per  cent  of  silver, 
accompanied  hj  argentiferous  gray-copper  ore,  with  from  one  to  three  per  cent,  of  silver.  On 
the  more  or  less  abundant  appearance  of  these  two  minerals  in  the  quartz,  the  richness  of  the 
ore  chiefly  depends.  The  distribution  in  the  quartz  is  very  unequal,  sometimes  in  small  par- 
ticles, and  sometimes  more  massive.  This  last,  representing  the  first  class,  when  selected 
was  formerly  obtiuned ;  about  30  per  cent  of  the  whole  mass  of  ore  is  fit  for  reduction;  bat 
at  the  present  level  only  five  to  eight  per  cent.,  so  that  over  the  average  of  the  ore  cannot  be 
estimated  much  over  $100  per  ton.  This  estimatiou  refers  to  the  vicinity  of  the  main  shaft 
for  about  200  feet  in  length.  North  and  south  of  this  part,  the  quartz  prevails,  making  the 
ore  poorer. 

Near  the  Cerro  Colorado  mine,  and  upon  the  same  property,  are  other  promising 
lodes.    Mr.  Kustel  refers  to  one  of  them : 

In  Arivaca,  a  few  hundred  yards  east  from  the  lead  mine,  a  quartz  lode,  "  Mina  Blanca,** 
is  found,  (discovered  lonr  ago,)  in  which  rich  silver  ore  occurs.  This  vein  was  opened  only 
about  nine  feet  deep,  and  never  further  prospected.  Mr.  Higgines  is  informed  of  this  mine. 
It  is  veiy  probable  that  more  good  veins  will  be  discovered  yet  in  the  neic^hborhood  of  the 
Colorado  mine,  such  as  do  not  crop  out.  Till  now  not  much  attention  has  oeen  paid  to  this 
kind  of  prospecting.  The  best  mines  in  Santa  Bita  are  those  lately  discovered,  of  which 
no  outcropping  was  to  be  seen.    This  was  also  the  case  with  the  Heintzelman  lode. 

Regarding  wood^  water,  and  the  prooess  for  working  the  ores,  he  says : 

For  about  20  miles  round  Cerro  Colorado  there  is  very  Uttle  wood,  but  sufficient  to  sumply 
a  limited  steam  engine  for  hoisting  the  ore.  Water  is  also  scarce.  The  shaft  at  100  feet 
depth  gave  as  much  water  as  was  requirsd  for  about  100  men  and  miifnu^f. 


WB8T  €iP  THE  SOCKT  MOUHTAINS  445 

n  tW  MBe  qaaStx  of  oie  be  foud  deeper  ia  tfe  C^lonido  mio^  and  Audovbatat  will  U 
the  case,  Ae  wmainmmtkm  ia  paas  bj  waj  of  roastiBir  caanoC  be  lecomaieoded  an  aecaaal 
of  tbe  copper  whM  wooid  enter  tbe  aBialgam  to  fraai  600  to  800  per  ceat.  Hie  sawttiBff  of 
tbe  first-class  ore  canaot  be  iatzadaced  fSr  waal  of  lead  ores.  The  ndiesl  ore  was  isSted 
formerlj  witb  firam  200  to  90O  per  cent,  of  lead  ore.  It  was  procaied  troai  tbe  kad  auao  in 
Aiiraca.  Tbis  mine,  bowexer,  did  not  jield  as  mocb  ore  is  reqaired.  Soma  lead  ore  was 
obtaiaed  fren  tbe  Patagonia  mine,  nnder  conditions  tbat  i?5  per  cent,  of  tbe  sihrar  contained 
in  tbe  lead  ore  bad  to  be  leUuncd  to  tbe  Fstagonia  mine  free  of  cost. 

In  regani  to  tbe  scardtr  of  wood  or  fiiel  genersllj,  wbaterer  location  nu^  be  selecfted,  it 
appean  tbat  for  tbe  Colondo  ores  and  cireamatanoes,  two  metbodsof  redaction  sboald  ba 
adopted :  First,  amalgamation  in  barrels :  and  second!,  aaialgamalioa  bj  patio. 

The  following  is  a  report  made  to  the  Sonora  Exploiin^  and  Mining  GompanT 
regniding  tbe  Ceiro  Colorado  mine  in  1861,  by  Colonel  Taloott: 


Beport  skotruig  the  quantify  and-  value  (^  sUttr  ore  ffiddcd  iHf  ^  Hemtp^man 
wuntj  horn  disposed  qf,  and  where  that  on  hand  is  sUmakd  ontke  Istiff  J^^y 
1860. 


Sold  and  taken  bj  porebasers  to  Sonora 3,890 

Sent  bj  tbe  company  to  San  Francisco 44,037 

Sent  by  tbe  company  to  Cincinnati.... 1,400 

Smrited  by  the  company 18,991 

Reduced  by  amalgamation  at  tbe  AriTaca  works  of  tbe  company 586,700 

Total  sold  and  lednced 05^,008 

Remaining  at  Ceno  Colorado 1^0,500 

On  band  at  AriTaca 443,700 

Total  ore  on  band 573,900 

Total  prodoct  of  tbe  mine 1,998,908 

The  655, 008  poxmds  sold  and  reduced  yielded  tbe  company $45,010  98 

Allow  for  ore  on  hand  $90  per  ton 95,794  00 

Value  of  ore  raised 70,804  98 


General  Heintzelman  8tated  in  a  letter  from  the  mine,  dated  1858,  that  all  tho 
ore  smelted  to  that  date  yielded  $920  i>er  ton.  Herman  Ebrenberg,  civil  and 
mining  engineer,  wrote  from  Tubac  in  1859  that  75  tons  smelted  or  roduoed  in 
various  ways  yielded  841,180  in  silver,  or  an  average  ol  $549  per  ton. 

The  Arivaca  ranch,  upon  which  the  Corro  Colorado  mine  is  situated,  com* 
prises  17,000  acres,  and  was  famous  in  tho  days  of  the  Jesuit  missions.  It  is 
thus  described  in  the  report  of  the  engineer  who  first  surveyed  it : 

The  Arivaca  has  mnch  beautiful  meadow  land,  6ne  pasture  on  the  low  sunonndinK  hills 
for  thousands  of  cattle ;  live  oak  grows  in  the  ffulches.  mesquite  on  the  hills,  and  on  tba 
lower  ends  of  the  streams  it  is  thickly  lined  for  five  or  six  miles  with  jirroves  of  cottonwood, 
ash,  walnut,  and  other  useful  woods  for  farming  and  niining  purposes,  m  sufficient  quantities 
to  answer  all  demands. 

On  and  near  the  ranch  a  number  of  silver  lodes  have  been  taken  up.  Unon 
tbe  Euriquetta  some  expensive  machinery  was  erected  several  yews  since,  hut 
like  that  \i\yon  the  Heintzelman  mine  it  is  now  idle.  Tho  lodes  are  probably 
too  small  to  be  profitably  worked  until  mining  can  be  conducted  at  loss  expense. 

Santa  Rita  Mines. — These  mines  are  located  in  tho  Santa  Rita  mountains, 
some  10  miles  east  of  Tubac,  and  50  miles  south  of  Tucson.  Mr.  Wrightson, 
agent  of  the  company  owning  most  of  them,  thus  referred  to  their  chaitictoristics 
in  a  report  made  in  1859  : 

The  ores  of  the  Santa  RiU  mines  are  suited  to  both  smelting  and  amalgamation.  The  smeltinff 
ores  are  those  in  which  there  is  a  large  admixture  of  lead  or  very  rich  sulphuret  of  silver  and 
C4}pper.    The  amalgamation  ores  are  those  where  the  salts  of  silver  and  copper  predominate. 
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Tlie  Crystal  and  the  ERcarnacion  mines  Yield  smelting  ores.  The  Bostillo,  the  Cazador,  the 
Ojero.  and  the  Fuller  mines  yield  ores  ivhich  by  assortment  can  be  treated  by  both  processes. 
The  Salero  yields  amaJgamation  ore. 

Raphael  Pumpelly,  mining  engineer,  made  an  elaborate  report  in  1861,  j&om 
which  the  following  extracts  are  taken  : 

The  veins  of  the  southern  spur  of  the  Santa  Rita  occur  in  a  feldspathic  porphyry,  chaxac- 
tcrized  by  the  absence  of  quartz,  and  presence  of  hornblende.  They  are  not  isolated  occur- 
rences, but,  as  is  usual  with  true  fissure  veins,  appear  in  groups.  Indeed,  the  entire  range 
of  hills,  from  the  point  of  the  Salere  mountain  to  the  Santa  Rita  peak,  is  an  extensive  net- 
work of  lodes.  They  differ  but  little  in  the  character  of  their  outcrops,  usually  more  or  less 
porous  quartz,  blackened  with  oxide  of  manganese,  or  reddened  with  that  of  iron.  Frequently 
green,  blue,  and  yellow  colorings  betray  Uie  decomposition  products  of  our  argentiferous 
fahl  ores.  There  is  no  reason  for  doubting  that  the  great  mass  of  these  are  silver  leads,  while 
at  the  same  time  there  is  the  weighty  argument  of  analogy  in  favor  of  such  a  supposition. 

The  different  leads  present  a  remarkable  uniformity  of  character.  Having  nearly  all  the 
same  general  direction,  they  also  possess  the  same  combination  of  minerals.  Many  of  Uiem 
have  been  prospected  by  small  shafls,  but  there  are  hundreds  apparently  equally  g^ood  that 
remain  intact. 

Gila  or  Ojera  Vein.— Direction  north'GO^  east,  south 71  ^  west;  inclination  81°.  More 
work  has  been  accomplished  on  this  than  on  any  other  belonging  to  the  company.  The  old 
Ojero  and  the  Gila  shafts,  two  frontons  at  the  latter,  and  a  small  prospecting  snaft,  have  been 
opened  on  it.  In  the  boginning  of  1860  good  ore  was  discoverea  in  the  outcrop,  and  on  exca- 
vating, a  rich  deposit  of  galena  and  fahl  ore  was  found. 

The  Salero  has  a  different  direction  from  any  known  vein  of  the  district.  Its  course  hein^ 
about  north  35^  east,  its  continuation  northeast  must  intersect  that  of  the  Gila.  It  is  well 
defined,  and  presents  every  indication  of  a  good  vein.  It  possesses  a  shaft  69  feet  deep, 
admirably  equipped,  and  timbered  in  a  very  substantial  manner. 

The  Crystal  has  a  direction  of  north  &P  east,  and  is  one  of  the  best  defined  leads  that 
have  been  opened  upon.  A  shaft  34  feet  deep  and  24  feet  of  fronton  have  been  accomplished. 
The  ore  is  abundant,  and  being  almost  massive  sulphuret  of  lead,  will  be  of  great  value  in 
smelting.  It  is  associated  with  copper  pyrites  and  zinc  blende.  Although  the  last  named 
mineral  is  an  unwished  for  ingredient,  occasioning  much  trouble  in  the  furnaces,  still  this 
difficulty  can  be  to  a  great  extent  overcome  by  a  careful  separation. 

The  low  yield  of  silver  in  the  crystal  undoubtedly  arises  from  the  absence  of  argentiferous 
fahl  ores,  but  I  do  not  doubt  that  tbeso  will  make  their  appearance,  and  with  them  an  increase 
in  the  amount  of  silver.  Should  the  ore  continue  as  abundant  as  it  is  at  present,  or  should 
there  be  an  increase  in  the  lead  ores  of  other  mines,  it  is  probable  that  the  reduction  works 
would  yield  an  excess  of  lead  and  litharge  over  the  amount  needed  for  their  own  use. 

The  Buenaventura  is  one  of  the  most  interesting  leads  belonging  to  the  company.  A 
remarkable  characteristic  of  this  lead  is  the  great  facility  with  which  the  silver  in  its  minerals 
can  be  extracted.  Of  this  the  following  experiments  will  give  an  idea.  A  trial  was  made 
in  the  patio,  and  from  what  I  can  learn,  from  about  400  pounds  of  average  ore,  20  ounces  of 
silver  were  obtained.  From  another  made  on  good  ore,  (10  pounds,)  1.5  ounce  was  the 
result,  being  at  the  rate  of  336  ounces  to  the  ton. 

The  ores  of  the  Santa  Rita  mines  fall  into  two  classes,  lead  ores  and  fahl  ores,  considering 
them  mincralogically ;  or  into  three,  whea  classified  according  to  the  metallurgical  process 
best  suited  to  them  in  this  country. 

J.  Smelting  ores;  galena  and  such  fahl  ores  as  are  too  rich  in  silver  to  be  subjected  to 
other  processes. 

2.  Refractory  amalgamation  ores,  containing  a  certain  percentage  of  lead,  and  requiring 
to  bo  roasted  before  reduction,  whether  this  be  accomplished  in  the  patio,  the  barrel,  or  the 
salt  process. 

.'•?.  Ores  containing  rich  fahl  ore,  native  silver,  sulphuret  of  silver,  and  other  simple  or  com- 
plex salts  of  this  metal,  with  little  or  no  lead,  needing  no  roasting  for  the  patio,  ana  no  magis- 
tral, or  but  very  little. 

Under  the  first  two  heads  come  the  products  of  all  tho  mines  excepting  those  of  the  Buena- 
ventura and  Mascasa,  which  fall  almost  entirely  into  the  last  division. 

Nearly  all  of  the  ores  will  require  a  mechanical  preparation  before  they  can  bo  submitted 
to  the  different  processes.  The  more  massive  lead  and  fahl  ores,  with  a  small  percentage  of 
quartz,  need  simply  a  separation  by  hand.  The  amalgamation  ores  require  crushing  and 
grindiug,  and  the  majority  of  the  smelting  ores  demand  both  crushing  and  wtishing  to  free 
tliem  from  useless  gangue. 

The  old  rancli  of  Tomacacori,  two  and  a  half  miles  south  of  Tubac,  is  claimed 
by  the  company  ow-ning  most  of  the  Santa  llita  mines.  It  was  the  seat  of  a 
Jesuit  mission,  and  the  iiiins  of  a  splendid  church  edifice  are  still  to  be  se^n  upon 
it.  Water  for  working  the  mines  is  fonnd  at  tliis  rancb  on  the  Santa  Cruz,  and 
at  one  or  two  points  on  the  Sonoita. 
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S»>P<>2i. — ^TL€  rmcieh  of  S«>{wri  a  noted  propeitT*  lieis:  snxttb  of  :lie  lus^iott  «f 
Sad  X^vier  del  Bae.  &iiie  niks  siMitb  of  Tvosobu  wlh^r^  is  a  c^nstbr  church  editlee 
erected  ikaHt  ;&  Laiidne\l  vwre  since.  SJEid  ivmaikaMe  for  its  *rvh::if<t3a»l  syiu^ 
caetry  xLd  I^sasizt.  The  Sopori  x&zich.  throogh  which  ihe  Sauui  Cnia  livwnuiiis 
has  been  ihos  Jeacnbed : 


BesSJK  s&e  b^ocm  laadi  oa  the  estate,  which  are  partianT  vcodeil  a  lanie  p^rtMii  b  r^T^ 
Red  wiiik  a  deow  fonss,  c^edr  ncoqait  or  kKitst.  s^AiMmrwkim  fnmimimm^  w|al«  aVjCf  lh» 
laar;^  oc  ibe  rivpr  az«  fiiMBd  cottoB««w^  sjraBKKif,  a;<^  and  valniu  tre«» :  bui  the  iDiitM|iiU 
is  tlhc  ilsbcr  f^r  txaHmtm^  on  accoozit  of  d£e  maakx  osiw  to  wl^ch  U  bm^  In»  apf&ed. 

In  il;e  mosntams.  oa  the  extrcmo  «a5:eni  poctnm  ot  the  estatcw  is  pine  timhor.  Betvaott 
the  ilsher  lutii  and  the  moimtaiits  are  fauqpr  tracts  of  (Taaxii^  laiidss»  iiikMuqp«awd  la  tho  Tm^ 
rito^  for  their  cxeeOeoce.  The  arahie  portioss.  before  referreJ  ux  thon^  liauled*  aiv  «k«iai>i«d 
u>  tb?  mlslradoii  of  wbcai.  com.  barier,  and  other  cereals :  and  to  ihe  fnuts  and  xtp|*etal4e« 
}f  the  scathem  StaMd^  On  the  frazini^  lands  innnmerahle  herds  of  homed  caitle,  horsiNt, 
ntilM,  and  sheep  were  fiormerlT  raised,  when  the  great  hacwudas  and  mfewwiiw  w^re  in  a 
loorishiBg 


The  Sopori  Silver  Mixe,  upon  the  ranch  named*  has  been  A>mewhftt 
developed  by  a  Xew  England  company.  In  1S59,  Frederick  Bronckow,  geido* 
^ift  arid  mining  engineer,  made  the  annexed  reply  to  a  letter  of  inquiry  : 

In  answer  to  joor  inqniries  about  the  mine  and  ranch  of  Sopori*  in  the  Territory  of  Ariaona. 
[  have  to  car.  that  I  am  familiar  with  said  mine  and  ranch,  fi\>m  a  three  jears*  lesidenco 
in  the  licinli  J  as  chief  engineer  of  the  Sonora  Exploring  and  Mining  CompanT,  at  Ctrro 
Dolorado. 

I  have  made  several  Mnjs  of  the  ore  from  the  Sopori  mine  and  found  them  to  jidd  from 
10  to  15  marcs  per  cargo.  The  ore  can  be  treated  successlhUjr  bj  amalgamation,  with  the 
barrel  process.  The  mine  is  well  located,  beiag  near  wood,  water,  and  grass,  the  thnw 
oeces^ary  elements  to  its  saccessfnl  development. 

There  is  a  small  qnantitj  of  agricoltarai  land  in  the  vicinitv,  and  an  immense  range  of 
excellent  pastnrage.  On  the  Santa  Cnis  river,  near  by,  great  forests  of  me^quit  timber  pr^• 
rail.    The  roads  are  the  best  natural  roads*in  the  worid. 

There  maj  be  other  mines  in  the  vicinitj  of  Sopori.  I  have  examined  some  outcrops  in  the 
ricinitj,  which  proved  to  be  argentiferous  galena.  Oeld  has  been  washed  in  this  vicinity 
duriDg  the  rainy  season,  and  is  to  be  found  in  the  Tenf^as  mountains. 

Pine  timber  fur  building  purposes  can  be  obtained  from  the  Santa  Rita  uumntaius,  on  the 
east  of  the  Santa  Cruz  valley. 

Sopori  is  one  of  the  best  locations  in  Arizona  for  mining,  trading,  farming,  and  stock 
raising. 

3Io\rKT  Mixes. — ^I'his  well-known  mining  pni]H»rty  1ms  [RTluips  Innm  more 
continuously  and  successfullv  worked  than  any  uiHjn  the  Sononi  bonier.  Somo 
8200,000  is  said  to  Lave  l>een  expended  in  the  purchase  of  the  pn»perty,  tno  erec- 
tion of  reduction  works,  bouses  for  laborers,  and  eyery thing  nocossiuy  for  an 
exteiisiye  and  permanent  establishment,  including  steam  engine  and  mill.  The 
district  is  finely  timbered  and  watered,  and  proyorbially  healthful.  Twenty-iivo 
tons  of  the  ore  were  sent  to  Europe  in  1862.  The  i*esult,  (says  Mr.  Mowry,)  was  an 
offer  of  dCoO  sterling  per  ton  for  the  ore  as  it  ran,  pn)perly  cleaned.  Somo  bars 
of  lead  and  silver  from  the  reduction  works  sold  in  England  at  S200  jH»r  ton, 
and  many  have  l)een  reduced  at  the  mines,  in  an  English  cupel  funutct*,  to  sup- 
ply silver  for  the  jKiyment  of  current  expenses.* 

F.  Biertu,  metallurgist  and  mining  engineer,  wrote  a  rejxnt  nj)on  thes<»  mines 
in  February,  1861,  from  which  the  following  extracts  are  taken  : 

Instead  of  finding,  as  I  expected,  barren  mountains,  as  at  Washoo  and  Mono,  I  giizod  on 
beautiful  landscapes  and  a  country  covered  with  trees  of  different  kinds,  with  fertlio  hmUs 
perfectly  watered.  True  it  is  that  the  nearest  neighbors,  the  Apaches,  ore  fur  fn>in  bciug 
even  equal  to  the  Patagonians ;  but  this,  it  seemed  to  me,  could  not  bo  n  reason  for  givnig 
to  such  a  beautiful  spot,  which  in  spring  must  be  covered  with  flowers,  so  savag««  u  namu. 

The  property,  containing  about  500  acres  of  land,  is  situated  10  milos  from  parallel  IW^  siO' 

*  All  the  reports  made  upon  this  mine  are,  in  my  opinion,  to  some  extent  oxiiggo rated.  I 
visited  it  in  1864,  and  found  that  the  average  of  ores  ranged  at  ^\^i  to  $40  \tvT  ton.  The 
lode  averages  about  four  feet  in  thickness.  The  mine  has  noTer  paid  oxponsus,  but  might  bu 
made  profitable  under  judicious  and  economical  management— J.  U.  li. 
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north  Ifttitade,  which  forms  the  limit  between  Arizona  and  Mexico,  20  miles  from  Fort 
Buchanan,  14  from  the  town  of  Santa  Cruz,  in  Sonora,  and  at  an  elevation  of  6,160  feetfrm 
the  level  of  the  sea ;  and  a  ^od  road,  280  miles  in  length,  and  which,  with  a  little  zefMur, 
might  be  made  excellent,  places  it  in  direct  communication  with  Guaymas.  B7  this  route 
freight  from  San  Francisco  to  the  mine  does  not  go  beyond  five  cents  per  ponnd.  The  mine 
is  situated  on  the  last  hills  forming  the  eastern  slope  of  the  Sierra  de  £{anta  Cruz,  and  is  boniidKi 
on  the  northeast  by  extensive  plains  covered  by  the  mesquit  and  oak  trees,  which  reaeh  the 
line  of  Sonora,  whose  elevated  mountains  rise  in  the  horizon.  Between  these  plains  and  the 
mine  is  to  be  seen  the  Sierra  Espuela,  called  also  Wacbuka  mountains. 

The  road  leading  to  the  mine  from  Fort  Buchanan  crosses  a  range  of  hills  and  monntaios 
completely  coverea  with  oak,  pine,  sycamore,  poplar,  Villow,  and  nazlenut.    The  land  and  ■ 
the  nills  around  the  mine  are  covered  with  green  oak,  cedar,  pine,  and  manzanitaa.    Tbe 
whole  country  abounds  with  rabbits,  quails,  and  wild  turkeys.    It  is  not  a  rare  occnireoce 
to  meet  droves  of  deer  and  antelope,  numbering  from  25  to  30. 

•  *  »  ••••• 

Tlie  principal  lode  of  the  Patagonia  mine  is  composed  principally  of  argentiferous  galens, 
and  runs  south  85^  east.  Its  thickness,  which  increases  as  it  aips  in  the  earth — now  63  feet 
in  depth — is  of  about  three  feet.  Three  small  veins,  excessively  rich,  cross  each  other  in  the 
main  vein,  all  running  in  different  directions.  The  size  of  these  small  veins  varies  from  10 
to  19  inches.  Other  veins,  whose  outcroppings  are  visible  on  the  top  of  the  hill,  and  which 
run  in  a  parallel  direction  at  a  great  distance,  will,  according  to  all  probabilities,  be  met  with 
as  the  working  of  the  mine  proceeds.  The  galena  of  the  principal  vein  contains  a  small 
quantity  of  copper  and  arsenic.  It  seemed  to  me  that  I  detected  appearances  of  sine,  bot  I 
had  no  means  to  ascertain  the  fact.  An  assay  of  the  different  ores  has  ^ven  results  vaniag 
from  $80  to  $706  in  silver  per  ton,  and  up  to  62  per  cent,  of  lead.  Their  reduction  is  of  the 
utmost  facility. 

Guido  Kiistol  sent  the  following  condensed  report  upon  the  Mowiy  mino  £Dom 
San  Francisco  to  New  York  by  telegraph,  in  April,  1864 : 

The  lode,  which  is  over  14  feet  wide,  runs  east  and  west,  between  limestone  and  granite- 
like  ]>orphyry.  It  consists  of  sulphurets  and  carbonates  of  lead  in  manganese,  oftSoi  pure, 
containing  iron,  frequently  in  large  chambers.  Its  great  advantage  is  the  presence  of  inm, 
manganese,  lime,  and  lead,  so  that  the  necessary  fluxes  are  in  the  ore  in  abundance.  Tbe 
greatest  depth  worked  is  180  feet.    Xhere  are  four  galleries. 

The  present  style  of  furnaces  and  system  of  purification  are  more  like  waste  than  radonsl 
working.     Nevertheless,  these  furnaces  paid  all  expenses,  with  120  men  employed. 

The  present  expeose  of  working  six  tons  per  day  is  $15  per  ton.  There  are  many  thou- 
sand tons  of  rock  out  in  front  of  tbe  main  snaft,  half  of  wnich  is  fit  for  melting  after  veij 
simple  concentration. 

Wood  is  abundant.     Live  oak  costs  $1  75  a  cord. 

With  furnaces  four  feet  square  and  ten  feet  high,  and  with  proper  treatment,  more  silver  at 
less  expense  could  be  extracted.  Tbo  best  ore  produces  |>350,  the  poorest  $50  per  ton.  But, 
even  reckoning  mining  and  reduction  at  $20  per  ton,  facts  and  calculations  show  that  the 
net  profits  of  one  day's  work  of  20  tons  will  be  $1,280. 

A  statement  from  Mr.  Mo\\Ty,  later  in  1864,  says  the  lode  has 

Much  increased  in  width  and  richness  at  tbe  great  depth  of  over  200  feet.  The  vein  often 
spreads  out  into  chambers  of  pure  ore  of  great  size,  no  gangne  appearing  between  the  side 
walls.     Two  peons  have  taken  out  10  tons  of  rich  ore  in  one  day's  work. 

Olive  Mine. — Half  a  mile  west  of  the  Mowrj  mines  is  the  Olive  lode,  of 
argentiferous  galena.  Three  shafts  of  30  feet  each  have  been  sunk  in  it,  and 
the  lode  shows  a  width  of  14  inches.  The  ore  worked  to  this  time  has  given 
from  850  to  8100  per  ton. 

San  Antonio  Mine. — This  mine  is  distant  about  six  miles  southwest  of  the 
Mowry  mines.  It  was  discovered  in  1862,  and  has  been  worked  to  some  extent 
Its  ores  are  described  as  carbonates  and  sulphides  of  lead,  the  latter  occurring 
in  segregations. 

The  veins  in  which  these  ores  are  found  is  composed  of  decomposed  garnet,  followed 
along  some  portions  of  its  line  of  strike  by  limestone,  bounded  by  a  country  formation  of 
feldspathic  and  granetic  porphyry.  This  vein  varies  on  the  surface  from  a  few  feet  to  12  or 
14  feet  in  width. 

The  Empire,  the  Eagle,  the  French,  and  the  La  Esperanza  silver  lodes,  in 
the  same  vicinity,  have  been  sufficiently  opened  to  demonstrate  the  existence  of 
argentiferous  galena  in  quantities  and  of  a  grade  that  may  eventually  pay. 
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Thr  Gualota  lode,  fonr  miles  west  of  the  Mowiy  mmes,  is  a  lode  varying 
frora  one  to  six  feet  in  width  on  the  sorfaee.  At  the  bottom  of  a  shaft  of  60 
feet  there  is  a  vein  of  metal  three  feet  wide.  The  ore  is  chiefly  snlphurets  of 
fiilver,  and  there  are  traces  of  gold. 

The  Fresnal  lodes  are  about  60  miles  west  of  Tnbac,  in  the  Baboquivori 
range.  ITie  coontry  is  very  ron^h  and  broken.  At  places  wood,  water,  and 
grass  may  be  had,  thongh  generally  scarce.  The  ores  are  snlphurets  of  silver, 
and  argentiferous  galena,  black  and  brownish  ores.  The  chief  lode,  called  the 
Prieta  or  Ajax,  has  bold  croppings,  and  is  at  places  10  feet  in  width.  Tlie 
lode  has  been  traced  for  six  miles.  Twenty  tons  of  the  surface  ore,  reduced  by 
the  Patio  process,  ^ve  $30  to  the  ton  the  poorest,  and  (45  the  best  The 
size  of  this  vein,  (although  it  is  not  so  rich  as  others  already  discovered,)  with 
some  facilities  for  working,  will  probably  make  it  valuable.  Three  other  veins 
have  been  worked  in  the  Fiesnal  district,  (so  called  from  an  old  town  now 
abandoned,)  viz :  the  Colorado,  and  two  not  definitely  named.  Ore  from  the 
Colorado  yielded  $75  to  the  ton. 

The  Cababi  Mines  are  in  a  district  some  75  miles  northwest  of  Tubac,  in 
tbe  Cababi  mountaims.  The  veins  are  not  large,  but  are  moderately  rich. 
Hie  ores  are  of  silver  in  snlphurets,  famalgEunating,)  and  have  thus  fiar  been 
reduced  by  the  Patio  process  only.  The  Picacho  mine,  sometimes  caJled  the 
Padreas  mine,  has  a  vein  about  three  feet  in  width.  It  has  been  worked  for 
many  years,  and  the  average  yield  of  the  ores  has  been  about  $80.  It  is  esti- 
mated that  the  present  owner  has  extracted  $50,000.  Mexican  labor  only  has 
beeen  used.  The  Tajo,  the  Providoncia,  the  Tiger,  the  Cobriza,  the  Cokespa, 
and  the  Bahia  mines,  in  the  immediate  vicinity  of  the  Picacho,  are  well  spoken 
of.  Some  50  tons  of  the  Cobriza  ore,  (selected,)  sent  to  Europe  via  Gua3nnas, 
and  reduced  by  the  best  process,  brought  $550  per  ton  in  silver  and  copper. 
Eight  tons  of  selected  ore  from  the  Picacho,  sent  at  the  same  time,  yielded 
$1,200  to  the  ton.     Mr.  Pumpelly  says  of  the  Cababi  lodes : 

The  Teins  which  I  observed  occur  in  a  quartz! ferooB  porphjry  and  in  an  amygdaloid  rock. 
This  latter  has  a  brown  compact  base,  containing  numerous  acicntar  crystals  of  triclinic 
feldspar,  and  calcareous  spar  in  impregnations  andsmall  threads.  Cavities,  some  filled  vriAk 
quartz  and  others  wiih  delessite,  are  fiequent.  « 

A  great  number  of  veins  of  quartz  and  barytes  occur  in  these  two  formations,  the  latter 
seeming  to  prefer  the  amygdaloid  rock.  One  vein  of  barytes,  containing  a  ''bonanza**  of 
eulphuret  of  silver,  was  tound  and  worked  by  the  Mexicans,  and  several  specimens  of  heavy 
spar  associatul  with  silver  glance  from  various  localities  were  shown  me. 

The  Fresnal  and  Cababi  mines  are  in  the  country  of  the  Papago  Indians,  a 
branch  of  the  Piraas,  who  have  always  been  friendly  to  the  whites.  Hence 
operations  upon  the  mines  have  not  necessarily  been  interrupted.  Mexican  and 
Indian  labor  may  be  had  at  from  $15  to  $30  per  month,  and  provisions  may  bo 
brought  from  Sonora  at  low  rates,  flour  seldom  costing  over  foxa  cents  per  pound. 
While  water  is  scarce,  there  is  sufficient  for  mining,  and  in  'the  shafts  of  the 
Picacho  lode  there  is  now  so  much  that  pumps  are  needed. 

At  Quijota,  west  of  Cababi,  are  gold  placers  (dry  washings)  long  worked  by 
the  Papagocs,  and  now  worked  by  them  and  at  times  by  Mexicans,  with  consider- 
able profit.  Large  pieces  of  fine  gold  have  been  extracted,  and  the  gold  gen- 
erally is  coarse. 

SiERRiTi  Mixes. — These  mines  are  in  the  Sierriti  mountains,  about  30  miles 
northwest  of  Tubac.  They  arcof  argentiferous  galena.  Work  has  been  done 
upon  the  Benton,  Belcher,  and  other  lodes.  There  is  an  old  gold  placer  at  the 
west  end  of  the  mountains,  long  worked  by  Mexicans.  In  the  vicinity  is  an 
abundance  of  water  and  oak  timber,  and  some  gold  placers  worked  before  the 
discovery  of  gold  in  California. 

Ajo  Mixes. — These  copper  mines,  sometimes  called  the  Arizona  mines,  are 
situated  northwest  of  the  Cababi  mines  about  GO  miles,  and  40  miles  south  of 
^^e  Gila  river.    The  ores  are  principally  of  red  oxide,  malachite  of  copper,  and 
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gray  sulphurets.  A  nnmber  of  veins  have  been  opened,  and  tbe  mines  were 
steadily  worked  for  three  years.  The  ore  was  carried  to  Fort  Yuma  and  thenoe 
shipped  to  San  Francisco,  to  Swansea,  and  to  Boston.  A  shipment  of  30  tons 
of  the  red  oxide  ore  sent  to  Swansea  sold  for  $360  per  ton,  and  is  said  to  have 
been  the  richest  copper  ore  of  the  class  ever  received  there.  Work  was  sus- 
pended upon  these  mines  chiefly  because  of  the  lack  of  water  on  the  desert  road 
ti>  Fort  Yuma. 

Santa  Rosa  Mutbs. — About  50  miles  west  of  Tucson,  near  the  road  from 
Cababi  to  Maricopa  Wells,  are  some  copper  lodes,  with  indications  similar  to 
those  of  the  Ajo  mines. 

Apache  Pass. — South  of  this  well-known  pass,  on  the  overland  mail  loate 
to  New  Mexico,  a  number  of  lodes  have  been  located  by  soldiers  and  othen, 
but  little  work  has  been  done. 

Mines  near  Tucson. — In  the  vicinity  of  Tucson  lodes  are  not  so  namaroufl 
as  about  Tubac  and  the  Sonora  line,  but  a  number  have  been  taken  up. 

Lee's  Mine,  12  miles  due  west  from  the  town,  shows  a  vein  two  and  a  half  feet 
wide,  of  silver  sulphurets  and  galena.  Some  of  the  ore  worked  in  an  arrastn 
has  given  a  return  of  $150  per  ton,  and  considerable  work  has  been  done  upoD 
the  mine.  Five  hundred  pounds  of  ore  lately  smelted  yielded  90  ounces  of 
silver. 

La  Pab  Mine,  near  Lee's  mine,,  is  of  a  similar  character  and  has  a  shaft  of 
about  100  feet.    About  25  tons  of  the  ore  have  been  smelted. 

Spangler  Mine,  some  six  or  eight  miles  southwest  of  Tucson,  is  a  copper 
lode  upon  which  some  work  has  been  done. 

Victoria  Lode  is  about  16  miles  southwest  from  Tucson.  Ten  tons  of  tbe 
ore  (copper)  were  lately  taken  out,  and  a  part  of  the  same  has  been  shipped  to 
San  Francisco  via  Guaymas  for  a  working  test.  The  vein  is  some  10  feet  in 
width.  Four  tests  of  the  ore  in  small  quantities  have  returned  a  yield  of  45; 
71  J,  72 J,  and  74|  per  cent. 

San  Pedro  Lodes. — The  district  of  the  San  Pedro  river  is  chiefly  noted  for 
its  fine  agricultural  lands,  but  several  promising  lodes  have  been  found  in  it.  It 
lies  east  from  Tucson  some  25  miles.  Mr.  Pumpelly  desciibes  the  ores  as  tetra- 
hedite  and  massive  copper  glance,  containing  copper  pyrites,  with  quartz  and 
barytes  for  gangue  from  the  San  Pedro  vein,  and  galena  with  iron  pyrites  from 
the  St.  Paul  vein.  The  San  Pedro  river  furnishes  an  abundance  of  water  for 
all  purposes. 

At  the  Canon  d'Oro,  on  one  of  the  roads  from  Tucson  to  the  San  Pedro,  are 
gold  placers  which  are  occasionally  worked,  and  seldom  without  affording  fair 
wages.     There  are  evidences  of  work  done  npon  them  in  years  past. 

Maricopa  Lode. — This  lode,  sometimes  called  Gray's  mine,  situated  about 
70  miles  north  of  Tuc«on  and  four  miles  south  of  the  Gila  river,  is  considered 
one  of  the  best  co|)per  deposits  in  southern  Arizona.  Mr.  Gray  thus  described 
the  vein  in  a  general  report,  made  in  18C0 : 

The  formation  of  the  district  is  primitive,  chiefly  ^nite  and  sicnite,  with  metamorphic 
and  sedimentary  rocks,  and  injected  dikes  of  trap  and  quartz. 

The  lode  was  traced  and  measured  1 ,600  feet,  having  a  width  of  from  8  to  12  feet  plamly 
marked  hy  its  walls  and  out-cropping  ore.  The  veinstone  is  quartz,  with  seams  of  argoa- 
tiferous  copper  ore,  at  the  surface  a  few  inches  wide,  but  which  at  six  feet  down  appear  nearly 
solid,  covering  the  greater  part  of  the  lode. 

The  copper  glance  and  gray  ore  predominate,  though  at  top  the  carbonates  and  silicates 
were  intermixed.  A  branch  vein  shows  itself  near  the  place  of  greatest  development.  Here 
it  traverses  an  elongated  hill,  intersecting  it  lengthwise,  and  protmding  above  the  sorfsc^ 
from  one  end  of  the  hill  to  the  other,  a  distance  of  700  feet.  The  hill  is  So  to  125  feet  higher 
than  the  valleys  and  ravines  surrounding  it,  and  slopes  for  half  a  mile  in  the  direction  of  the 
lode  to  the  west,  when  the  gpround  descends  northward  towards  the  Gila  at  a  rate  of  250  feet 
to  the  mile. 

The  course  of  the  lode  is  very  regular,  north  84i^  east,  or  5^^  north  of  true  east,  and  5^^ 
south  of  true  west  The  dip  is  to  the  north,  and  about  75^  trom  the  horizon,  very  nearly 
vertical  as  far  as  could  be  observed 
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l^n  §rtn  abnT«-  iht  >vel  ot'  the  sn.  and  1,497  feet  1u|^r  tkna  our  c«Bp  nrtiWiikcil  ob  Ike 
5tla  riTcr  mx  BJIe»  cdC  »«iectv«J  as  a  K«od  sie  for  sseItiBi|^  works. 

W.  B.  Hopkins^  ci\'il  engraecTy  in  connectMMi  iritb  the  smie  irpoit,  ^mikB  as 

*  *  *  We  iMre  traced  tbe  eofiper  lode  H-  dbtiact  pieces  of  kearj  ore  Ibr  I.GDO 
eet,  aboat  cast  and  west ;  also,  tluce  other  veiBB.  Tbe  lode  spears  to  be  froagi  c^  to  I:?  feet 
rideoa  thesar^Ka. 

TIm  shaft  we  hare  roBuamced  is  on  the  SBain  lode,  sad  on  a  hill  that  rises  fioai  00  to  ICt 
wt  above  the  smiouadiag  frallevs.  It  i»  avw  fCTen  iSpot  sqaare  aad  six  leel  drep.  The  on 
I  inciaasai^  ia  richness,  and  the  reins  widening.  The  rein  cootainiar  the  copper  f^lanca, 
p&dmtmm  of  whkh  y^An  will  receive,  is  now  :{U  inches  wide,  and  occopies  the  sooth  mdo  of 
he  loda.  Kezt  to  tins  coaaes  ^raj  and  gma  ores  and  the  led  oxide  of  copper.  The  lode  b 
ow  accapiid  wiih  the  are,  so  that  nearlj  all  that  is  thrown  oat  goes  into  the  pUe  to  bs 
melted. 

Tbe  ^  of  the  lode  is  BOwslif^tlT  totbenonh,  and  we  suppose  that  it  will  nm  intoaaotber 
)de  16  §m  north  of  it,  and  form  a  wider  bed  of  ore  than  we  now  find. 

Wo  woiUd  express  to  joa  oor  confidence  in  theextremo  richness  of  tbeaiine,  both  from  our 
wa  uhamslion  and  the  opinion  of  experienced  miners  throoghoot  this  section  of  country. 

Wo  find  the  water-power  on  tbe  rirer  abondant.  Mesqoit  b  in  saffidnit  qoaatitiss  to 
Dmish  charcoal,  which  is  of  tbe  best  qoalitj. 

Frederick  ^rmckow,  aasayer  and  mining  engineer,  made  a  report  in  JaQuaiy, 
.8G0,  npoD  some  selected  specimens  from  this  mine,  from  wbicb  this  ei^tract  is 
aken: 

Tbe  specimens  coonsted  of  tbe  oatciop  or^of  a  powerftil  rein,  and  bear  the  nnmiitakabla 
ig;iis  of  a  tino  rein.  *  *  As  commonlj  br  all  outcrop  ore,  so  bero  carboaates 

jmI  silicates  Bnke  their  appearance,  while  tbe  main  bodj  of  the  reia,  to  some  extent  below 
be  sor&ee  probablj,  will  consist  in  general  of  gray  sulphnrot  of  copper  and  other  oias  which 
Jf eadj  ia  krge  qaantities  appear  upon  tbe  sorfaca.  *  *  I  dirided  the  ores  iato 
IHItsreBt  clsises,  and  assajea  them  accordingly. 

1.  FaU  ore,  (Tennantit,)  mixed  with  caroonate,  contained  to  tbe  ton  50  per  oenL  oc^per 
knd  104  ooness  silver. 

2.  Graj  salphoret  coatmning  to  the  ton  60  per  cent,  copper  and  93  ounces  of  silTer. 

3.  Silicate  of  copper  containing  20  to  25  per  ceoL  copper,  and  20  to  ii&  ounces  of  silrer  to 
be  ton. 

4.  CsTbonate  of  copper  contiuRing  25  to  50  per  cent,  copper  and  onlj  a  trace  of  silver ;  as 
carbonates  and  silicates  are  secondary  fonnation,  a  large  yield  of  silver  coold  not  be  expected. 

The  ore  of  this  vein  woold  be  tbe  cheapest  and  qofckest  way  to  reduce  in  a  blast  furnace, 
uid  run  into  copper  ingots,  which  could  be  shipped,  and  afterwards  be  stripped  of  their  silver., 
[ron  crushers  for  bmtkiog  tbe  ore,  as  well  as  toe  necessary  blast,  could  be  driven  by  water- 
;>ower,  of  which  there  is  at  tbe  Rio  Gilo  any  abundance. 

General  kemahks  ox  sorxHERX  Arizoxa. — The  foregoing  reference  to 
tbe  principal  mining  localities  in  southern  Arizona  will  show  that  tlie  country  is 
pre-eminently  mineral  bearing.  In  mos^t  places  there  is  a  tolerahle  supply  of 
[ne&quit  timber,  but  water  is  scarce.  The  grazing  is  generally  excellent.  A 
oreat  need  of  southern  Arizona  is  a  port  upon  the  Gulf  of  California,  and  it  has 
long  been  the  ardent  hope  of  the  |>eople  that  either  Guaymas  or  Libertad  would 
be  secured.  While  the  roads  are  for  the  most  part  good,  the  distance  from  Fort 
Ifnma,  the  nearest  American  port  at  present,  is  so  great  as  to  involve  large 
expense  in  the  transportation  of  machinery  and  such  supplies  as  are  not  pro* 
iuced  in  the  country. 

Enough  has  l>een  done  to  show  that  some  of  the  lodes,  if  not  remxurkably 
rich,  are  sufficiently  so  to  pay  well  when  they  can  be  worked  at  a  reasonable  out- 
lay, and  as  the  Apaches  are  overcome,  and  the  agricultural  lands  are  safely  cul- 
tivated, mining  operations  ^^ill  probably  be  renewed. 

It  is  a  well-authenticated  fact  that  until  the  uprising  of  the  Apaches,  (about 
1780,)  many  of  the  silver  mines  of  that  part  of  northern  Sonora,  now  consti- 
pating southern  Arizona,  were  worked  with  remunerative  results. 

Should  a  railroad  from  the  Rio  Grande,  or  from  the  Gulf  of  Califonna,  l)e 
3xtended  over  any  one  of  the  easy  routes  to  southern  Arizona,  the  countn-  wi.nld 
be  made  an  attractive  mineral  region,  and  would  soon  be  well  populated.  The 
principal  streams  are  the  Santa  Cruz,  the  Sonoita,  the  San  Pedro,  and  the  Gila. 
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SECTION   III. 

COLORADO    RIVER. 

The  valley  of  this  great  river,  "the  Mississippi  of  the  Pacific,''  may  justly  be 
considered  one  of  the  natural  divisions  of  Arizona.  Ascending  the  river  tmta  its 
mouth  it  is  a  distance  of  150  miles  to  Fort  Yuma,  where  the  mineral  district  may 
be  said  to  begin.  Opposite  to  the  fort,  on  the  Arizona  side,  is  the  town  of  Ari- 
zona City.  The  Gila  road  to  Tucson,  and  across  the  Territory  to  New  Mexico, 
begins  at  this  place,  and  the  supplies  for  the  military  of  southern  Arizona  aro 
forwarded  from  here,  coming  from  San  Francisco  via  the  Gulf  of  California. 

Up  the  Gila,  some  20  miles  from  the  Colorado,  gold  placers  were  discovered 

in  1858,  and  caused  some  excitement.    A  traveller  passing  at  that  time  says  he 

saw  $20  washed  out  of  eight  shovelsfull  of  dirt,  and  this  in  the  mdest  manner 

by  an  unpracticed  hand.     The  diggings  are  in  the  sand-hills  half  a  mile  or  more 

from  the  river,  too  far  to  carry  water  by  hand,  and  as  by  dry  washing  but  Si  or 

$2  a  day  can  be  made,  they  are  now  for  the  most  part  abandoned.     Occasionally 

:  a  strike  is  made  by  Indians  or  Mexicans,  and  $20  to  $30  secured  in  a  day.    Old 

residents  of  the  Colorado  and  Gila  mining  districts  give  it  as  their  opinion  that 

with  water  conducted  to  the  placers  they  would  pay  well.     A  company  organized 

>m  1860  for  this  purpose  sent  some  machinery  to  Gila  City,  but  subsequently  gave 

:  up  the  enterprise. 

The  first  mining  district  of  note  on  the  Colorado  is  some  40  miles  above  Ari- 
zona City  by  the  river,  and  known  as  the  Eureka  district.     The  ores  are  chieflj 
.  argentiferous  galena,  containing  from  20  to  30  per  cent,  of  silver.     There  is  a^o 
a  show  of  gold.    The  lodes  are  in  the  mountain  ranges,  and  utoated  at  from  1 
to  20  miles  east  from  the  river  banks.  They  may  be  reached  by  trails.  Grenendly 
!  travel  is  difficult  in  that  region,  owing  to  the  rugged  nature  of  the  coantry.    Bat 
<few  of  the  lodes  taken  up  in  the  first  excitement  (1862)  have  been  developed. 
<Of  those  upon  which  work  has  been  performed  the  Buena  Vista  promises  well 
The  width  of  the  lode  in  the  main  shaft  (which  is  60  feet  deep)  }s  about  five  feet 
.Some  of  the  ore  submitted  to  a  working  test  gave  a  yield  of  $60  in  silver  to  the 
ton.     The  Bronze,  the  Margarita,  and  the  Vernon  lodes  yield  ore  of  the  same 
, class  and  value.     The  country  rock  is  gi*anite  arid  slate  j  the  silver  veins  are  in 
.pink  and  white  quartz.     Copper  indications  are  numerous,  and  it  is  supposed  that 
deposits  of  that  ore  exist  here  as  well  as  further  up  the  river. 

.Silver  District,  on  the  Colorado,  north  of  the  Eureka,  has  some  well- 
defined  veins  capped  with  what  the  miners  call  "dry  bone,''  containing  consider- 
able zinc-  The  district  has  been  but  little  prospected.  Most  of  the  lodes  located 
are  from  three  to  four  miles  from  the  river.  Upon  one  a  shaft  was  sunk  to  the 
depth  of  25  feet  before  reaching  metal,  when  a  good  quality  of  silver  and  lead 
ore  was  discovered. 

Castle  Dome,  50  miles,  above  Arizona  City,  is  a  well-known  mining  district, 
so  called  from  an  isolated  mountain  bearing  a  close  resemblance  to  a  dome.  The 
lodes  are  in  a  range  of  mountains  from  15  to  30  miles  back  of  the  river,  but^as 
in  the  Eureka  district,  they  are  not  very  easy  of  access,  and  water  is  exceedingly 
scarce.  A  number  of  lodes  have  been  claimed,  and  several  companies  organ- 
ized in  San  Francisco  for  their  development.  Those  opened  are  from  a  foot  to 
five  feet  in  width,  and  well  defined. 

Professor  Blake  states  that  the  ores  of  Castle  Dome  are  argentiferous  galena, 
in  a  vein-stone  of  fluor  spar,  and  that  they  contain  30  to  40  ounces  of  silver  to 
the  ton. 

Mr.  8age,  one  of  the  principal  owners  in  this  district,  furnishes  an  estimate  of 
what  he  believes  the  true  value  of  the  ores  to  be  in  San  Francisco,  and  what  the 
expense  will  be  provided  the  mines  can  be  made  to  produce  reffularlv  a  hrsre 
quantity  of  ore : 
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Price  of  60  percent,  ores  per  ton , |50  00 

CuAtle  Dome  ores  are  75  ounces  of  lead 12  50 

Add  75  ounces  of  silyer  per  ton 75  00 

Givingf  for  value  of  ton  of  ore  in  silver  and  lead 137  50 

Deduct  freigfht  to  San  Francisco $15  00 

Deduct  cartiufii^  to  the  river 10  00 

Deduct  mining  and  sacking 10  00 

35  00 

Leaving  a  profit  per  ton  of 102  50 


Mr.  Gird,  another  owner,  values  tbe  ores  at  60  per  cent,  worth  $40  in  silver  to 
the  ton;  making —      t 

The  value  of  a  ton  of  ore |90  00 

He  allows  for  mining  and  sacking $12  00 

Carting  to  the  Colorado  river 15  00 

Freight  thence  to  San  Frandsco 18  00 

45  00 

Leaving  a  profit  per  ton  of -. 45  00 


The  bottoms  and  ravines  furnish  cottonwood,  mesquit,  and  ironwood,  but  not 
in  sufficient  quantities  to  supply  fuel  for  reduction  works  upon  a  large  scale,  and 
hence y  as  most  of  the  Colorado  river  ores  are  such  as  require  a  smelting  process, 
it  will  probably  be  found  most  profitable  to  ship  them  to  San  Francisco.  Lately 
a  price  has  been  offered  in  that  city  for  lead  ores  from  the  Eureka  and  Castle 
Dome  districts  which  is  sufficient  to  warrant  their  shipment  even  at  the  present 
rates  of  transportation. 

In  the  Weaver  District,  next  above  the  Castle  Dome  district,  the  silver 
lodes  are  much  of  the  same  character.  Those  of  copper  are  quite  promising. 
Of  these  the  Colorado  has  a  fair  reputation.  It  is  thus  described  by  Mr.  Herman 
Ehrenberg,  a  good  authority : 

This  mine  is  located  on  the  east  bank  of  the  Colorado  river,  in  the  Territory  of  Arizona, 
nine  miles  south  of  La  Paz,  and  aboat  eight  miles  east  from  the  river.  The  outcroppings 
are  very  heavy,  and  may  be  traced  for  a  mile  by  bands  or  isolated  outbreaks  of  quartz  mat- 
ter stained  with  carbonates,  intermixed  with  copper-glance.  The  Colorado  appears  more  like 
a  mighty  interstratified  deposit  of  gneiss  and  metamorphic  slates  in  which  it  occurs,  forced 
to  the  surface  by  an  eruptive  mass  of  rock  that  breaks  forth  west  of  the  croppings.  Future 
developments  may  prove  this  appearance  to  be  deceptive,  and  that  at  a  s^reater  depth  the  vein 
will  have  a  greater  dip,  becoming  mqre  vertical,  and,  in  place  of  following  the  stratification, 
break  through  them  like  a  true  fissure  vein.  It  is  immaterial,  however,  to  which  class  of 
mineral  deposits  the  Colorado  belongs.  If  an  interstratified  deposit,  or  nearly  horizontal  vein, 
its  great  extent  and  width  on  the  surface  and  the  rich  ores  it  contains  speak  extremely  favor- 
able for  its  becoming  a  lasting  and  extremely  valuable  mineral  deposit.  Many  a  great  copper 
deposit,  like  those  of  Talhua  and  Mansfield,  which  have  been  worked  for  centuries,  with 
immense  success,  are  of  a  similar  description,  differing,  perhaps,  in  the  formation  which 
encloses  them  being  younger  and  less  disturbed  by  eruptive  forces.  The  ore  already  taken 
oat  may  be  divided  into  three  qualities — the  first  should  yield  from  40  to  70  per  cent,  in  cop- 
per, carrying  with  it  a  large  quantity  of  silver ;  the  next  grade  will  give  from  30  to  50  per 
cent,  in  copper  alone;  the  third  grade  contains  free  gold  ranging  from  $30  to  $100  per  ton. 

A  shipment  of  the  Colorado  ore  was  made  to  Richardson  &  Company,  Swansea. 
Their  return,  dated  January  17,  1867,  gives  a  yield  of  30 J  per  cent,  in  copper, 
with  68  ounces  of  silver  to  the  ton.  They  say  they  are  ready  to  pay  c£50  ster- 
ling per  ton  for  such  ore. 

The  next  district  is  that  about  the  town  of  La  Paz,  and  bears  the  same  name. 
It  was  firet  explored  in  the  Colorado  gold  excitement  of  1862,  and,  indeed,  little 
was  known  of  the  mineral  resources  of  the  Colorado  valley  until  that  year.  Mr. 
A.  McKey,  member  of  the  territorial  legislature  from  La  Paz,  has  furnished  tbe 
annexed  account  of  the  discovery  of  the  placers  which  caused  the  upbuilding  of 
La  Paz,  now  a  place  of  considerable  importance,  and  a  favorite  shipping  point 


454  RE80UBCE8  OF  STATES  AND  TERRITORIES 

for  goods  for  Central  Arizona ;  Prcscott,  tbe  capital  of  tbo/Territory,  being  at  $ 
distance  of  less  than  200  miles  in  the  interior,  and  Wickenbuig  at  a  distance  of 
bat  a  little  more  than  100,  over  remarkably  good  roads: 

Captain  PiMiline  Weaver,  and  othera,  in  the  month  of  January,  1803,  wen  trapfrfiipeB 
the  Colorado  riTer,  and  at  tiaies  woald  stray  off  into  the  monntidne  for  the  pnrpoee  it  |mt- 
pectinip  for  foXd.  Tbe^*  had  discovered  what  was  then  named  and  is  still  callea  **  El  An^ 
de  la  TenajA,*'  which  is  abont  two  miles  north  from  £1  Campo  Ferrii,  and  about  seTts 
miles  east  from  La  Paz.  In  this  gulch  thev  had  discovered  gold  in  small  qaantities,  tad 
had  taken  two  or  three  dollars*  worth  out,  which  Captain  Weaver  kept  in  a  goose-qnlD. 

Soon  afUr  this  discoveiy  Weaver  visited  Fort  Yuma  and  exhibited  whSt  gold  be  hsd 
This  evidence  of  the  existence  of  a  commodity  so  much  sought  for  in  this  country  oonvioced 
others  that  cold  might  be  found  in  quantities  b^  hunting  for  it.  Don  Jos^  M.  Redondo 
having  heard  of  the  discovery,  at  once  set  out  to  visit  the  newly  found  "El  Dorado  *'  in  oom- 
pany  with  several  others.  He  arrived  a  few  days  afterward  at  the  camp  of  Captain  Weaver, 
who  pointed  out  to  him  and  his  party  the  particular  gulch  from  which  be  had  taken  tbe  gold. 
/Lder  a  short  examination  of  this  place  the  party  set  out  in  different  directions  to  discover,  if 
possible,  something  which  would  pay  to  work,  and  the  extent  of  the  placers.  Within  Imb 
than  a  mile  from  Weaver's  camp,  south,  Redondo  took  a  pan  of  dirt  to  prospect,  and  whaa 
he  had  dry-washed  it,  to  the  astonishment  of  himself  and  the  party  with  him,  he  fbmid  that 
lie  had  one  **  chispa  **  which  weighed  two  ounces  and  one  dollar,  besides  other  small  pieces. 
Others  of  his  party  found  good  prospects,  but  none  of  the  company  had  come  for  aiqrthiDg 
more  than  to  ascertain  the  truth  or  falsity  of  the  reported  glad  tidings,  and  therefore  were 
not  prepared  to  remain  and  work  for  want  of  the  necessary  provisions  and  tools,  but  were 
oompelled  to  return  to  La  Laguna,  a  setUement  some  twenty  miles  above  Fort  Tnoy^  oa 
the  Arisona  side  of  the  Coloraido.  After  their  arrival  at  La  Laguna,  and  report  of  what 
they  had  discovered,  a  party  of  40  persons  prepared  to  visit  the  new  udnes.  Afier  their 
arrival  in  the  placers,  about  the  miadle  of  February,  180i2,  discoveries  were  made  afaaoit 
daily,  until  it  was  known  that  every  gulch  and  ravine  for  twenty  miles  east  and  sooth  was 
rich  with  gold.  Ferri  Camp,  Campo  en  Medio,  American  Camp,  Los  ChoUos,  La  Pkwaosa, 
and  many  other  smaller  places,  all  bad  their  rich  diggings,  but  the  disooveiy  made  by  Jnaa 
Fenii,  of  the  Ferrd  crulcn,  was,  without  doubt,  the  most  valuable  of  any.  Very  soon  the 
knowledge  of  these  discoveries  spread  to  Sonora  and  California,  and  peopfe  began  to  poor  hi 
from  all  points,  and  continued  to  come  until  they  probably  numberea  fifteen  hundred.  TUi 
population  was  maintained  to  a  greater  or  less  extent  until  the  spring  of  1664,  when  the 
apparent  exhaustion  of  the  placers  and  the  extreme  high  prices  for  provisions  caused  large 
numbers  to  leave.  The  discovery  of  the  Weaver  and  Walker's  diggings,  in  the  year  1863, 
drew  away  many  of  the  miners  from  these  placers. 

Of  the  yield  of  these  placers,  anything  like  an  approximation- to  the  average  daily  amount 
of  what  was  taken  out  per  man  would  only  be  guess-work.  Hundreds  of  dollars  per  day  to 
the  man  was  common,  and  now  and  ag^in  a  thousand  or  more  per  day.  Don  Juan  Feni 
took  one  nugget  from  his  claim  which  weighed  47  ounces  and  six  dollars.  Another  party  foand 
a  **  chispa  weighing  27  ounces,  and  another  one  of  26  ounces.  Many  others  found  pieces 
of  from  one  or  two  ounces  up  to  20,  and  yet  it  is  contended  that  the  greater  proportion  of  tbe 
Icirger  nuggets  were  never  snown  for  fear  of  some  evil  spirits,  who  infested  the  mines  at  tbe 
time.  It  is  tbe  opinion  of  those  most  conversant  with  the  first  working  of  these  placers  that 
much  the  greater  proportion  of  tbe  gold  taken  out  was  in  nuggets  weighing  from  one  dollar 
up  to  the  size  of  the  **  chispas  **  above  named.  I  have  often  heard  it  said  of  those  days  that 
'*  not  even  a  Papago  Indian  would  work  for  less  than  $10  per  day.*' 

As  has  been  seen  from  the  above,  the  gold  was  large,  and  generally  clear  of  foreign  sub- 
stances. The  largest  piece  (above  mentioned)  did  not  contain  an  apparent  atom  of  quarts 
or  any  other  base  matter.  The  g^ld  from  the  different  camps  varied  a  trifle  in  its  worth  at 
the  mint  in  San  Francisco,  and  brought  from  $17  50  to  $19  50  per  ounce.  But  all  that 
was  sold  or  taken  here  went  for  from  )16  to  $17  per  ounce.  Since  tbe  year  1864  until 
tbe  present,  there  have  been  at  various  times  many  men  at  work  in  these  placers,  number- 
ing in  the  winter  months  hundreds,  but  in  the  summer  months  not  exceeding  75  or  100; 
and  all  seem  to  do  sufficiently  well  not  to  be  willing  to  work  for  the  wages  of  the  conntrr, 
which  are  and  have  been  foi  some  time  from  $30  to  $65  per  month  and  found.  No  inconsid- 
erable amount  of  gold  comes  in  from  these  placers  now  weekly,  and  only  a  few  days  ago  I 
saw,  myself,  a  nugget  which  weighed  $40,  clear  and  pure  from  any  foreign  substance. 

Some  parties  have  lately  come  into  these  diggings  with  what  is  called  concentrators  or  dry 
washers,  which  thev  have  been  working  for  a  lew  weeks,  and  in  conversation  with  Mr. 
Finkler  (an  owner  of  one  of  tUese  machines)  he  told  me  that  he  could  make  $20  per  day  where 
he  was  at  work,  and  pay  three  dollars  per  day  for  his  hands,  and  that  he  only  required  four 
to  work  the  machine.  Should  these  machines  prove  a  success  these  placers  will  soon  be 
peopled  again  with  industrious,  prosperous  miners.  Of  the  total  amount  of  g^ld  taken  from 
these  mines,  I  am  as  much  at  a  loss  to  say  what  it  has  been  as  I  was  to  name  the  wvonge 
daily  wages  of  the  first  years,  and  as  I  might  greatly  differ  from  those  who  were  among  the 
first  in  i&se  mines,  I  do  not  feel  iustified  in  setting  up  an  opinion  as  a^inst  them ;  I  wall, 
therefore,  give  the  substance  of  the  several  opinions  which  I  have  obtained  firom  thoae  who 
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were  tbe  pioaeen  of  these  placers.  I  have  fiuled  to  ^nd  any  one  of  them  whose  opinion  is 
that  less  than  $1,000,000  were  taken  from  these  di^if^ings  within  the  first  jear,  and  in  all 
probability  as  much  Was  taken  oat  within  the  following  years. 

As  might  be  supposed,  tbe  richness  of  these  placers  suggested  the  existence  of 
valuable  quartz  lodes  in  the  vicinity,  and  prospecting  began  in  1863.  The 
result  was  the  location  of  a  number  of  gold,  silver  and  copper  veins  within  an 
area  of  30  miles  about  La  Paz.  Of  these  several  have  been  opened,  and  •the 
«>re8  well  tested. 

CoNSTAxxiA  Mine. — ^A  gold  mine  12  miles  east  of  La  Paz  has  a  shaft  of 
75  feet,  and  some  20  tons  of  the  ore  worked  bj  arrastras  yielded  $30  to  $50  per 
ton.  The  vein  is  five  feet  wide  in  a  granite  formation  and  regular.  The  Las 
Posas  is  a  similar  vein. 

CoKQTTEST  Mine. — This  is  a  gold  mine,  otherwise  known  as  tbe  Ravena  mine. 
It  is  situated  east  of  La  Paz,  some  six  miles,  and  b^  been  well  prospected.  A 
number  of  shafts  and  tunnels  have  been  opened,  and  tbe  vein  is  found  to  be  well 
defined  and  promising.  Tbe  width  is  from  3  to  20  feet.  Some  silver  is  found 
in  tbe  ore  which  is  free  from  sulpburets.  Gangs  of  men  are  now  employed,  as 
they  have  been  for  several  years,  in  preparing  this  mine  for  working  upon  a  large 
scale,  and  its  owner,  Mr.  Itavena,  is  confident  that  be  bas  a  valuable  property. 
He  bas  already,  it  is  said,  been  offered  $100,000. 

Cbtjc  Mine. — This  lode  is  also  of  gold-bearing  quartz,  with  a  mixture  of 
galena  in  tbe  ore.    A  shaft  50  feet  deep  bas  been  sunk. 

PiCACHO  Mine. — ^At  a  point  some  30  miles  east  from  La  Paz,  on  tbe  road  to 
Wickenburg,  a  number  of  silver-bearing  lodes  were  opened  in  1863  and  1864. 
Much  work  was  done  upon  tbe  Picacbo,  and  about  300  tons  of  ore  were  extracted 
from  tbe  shafts  and  tunnels,  which  amounted,  to  some  600  feet  in  extent.  For 
some  cause  or  other  tbe  ore  was  not  worked.  Tbe  ore  is  of  argentiferous  galena, 
and  tbe  vein  shows  a  width  of  about  three  feet  five  inches. 

Peach  Bloom  Mine. — A  shaft  of  80  feet  bas  been  sunk  upon  tbe  lode  which 
adjoins  the  Picacbo,  and  is  of  a  similar  class. 

Tbe  Hqghes,  the  American  Pioneer,  the  ScoTTY,and  the  Salazan  silver 
lodes  in  the  same  vicinity  are  generally  of  the  same  class,  but  for  various  reasons 
bave  not  yet  been  much  worked.  Good  pay  ore  in  cai'bonates  and  chlorides  bas 
been  taken  from  tbe  latter,  but  no  permanent  vein  yet  found. 

The  Apache  Chief  copper  lode,  near  the  foregoing,  is  one  of  tbe  most  remarka- 
ble in  Arizonti,  and  at  one  time  attracted  considerable  attention  in  San  Francisco. 
Tbe  ore  is  found  in  deposits  rather  than  in  a. regular  vein,  but  the  location  is 
too  far  from  na\agation  to  make  mining  profitable  at  present.  Tbe  country 
about  La  Paz  is  barren  of  wood  saving  mesquit  and  ironwood  in  tbe  ffulcbcs 
and  ravines,  and  water  is  not  abnndant,  although  it  might  possibly  be  bad  at 
any  point  between  La  Paz  and  Wickenburg  by  sinking  artesian  wells.  A  com- 
pany holding  a  charter  for  a  toll  road  to  Wickenburg  and  Prescott  have  proposed 
to  sink  several  such,  but  have  as  yet  taken  no  action. 

Ascending  tbe  Colorado  towards  Williams  Fork,  tbe  mountains,  nearly  all 
sbow  signs  of  metal-bearing.  Perhaps  tbe  most  striking  and  extensive  group  of 
copper  veins  yet  discovered  is  in  the  Harcuvar  chain  of  mountains,  at  a  distance 
of  35  miles  east  of  the  river,  and  55  miles  northeast  of  La  Paz,  and  a  little  north 
of  tbe  La  Pa^  and  Wickenburg  road,  before  referred  to. 

Ilerman  Ebrenberg,  who  was  among  tbe  first  to  examine  tbe  lodes  upon  tbe 
Colorado,  as  be  was  those  in  southern  Arizona,  and  who  was  noted  for  his 
cautious  language,  made  a  lengthy  report  upon  the  Harcuvar  district,  of  wbicb 
tbe  annexed  is  a  synopsis : 

Tbe  group  embraces  18  lodes,  making  an  aggregate  of  51,200  lineal  feet 
Sbafts  have  be^n  sunk  which  demonstrate  that  tbey  are  not  only  large  but  per- 
manent veins.  Tbe  rocks  of  the  country  are  granite  gneiss,  fractured  at  right 
ar^flrips  to  tbc  olalu  or  arran^rement  of  stratification.     The  fissureo  are  nearly  per- 
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pendioalar,  and  vaiy  in  width  from  5  to  15  feot.  The  vein  mass  consistsof 
calcareous  spar,  tinctarod  green  by  the  mixtmc  of  talc  in  small  quantities  It  ii 
distinctly  separated  from  the  connecting  rock  by  a  narrow  selvage  of  afenroginooi 
substance,  colored  by  hydrated  oxide  of  iron.  The  sheets  of  ore  are  compact 
and  continooos,  the  mass  of  the  gangoe  being  found  near  one  of  ihe  walls^  both 
of  the  true  mils  of  the  different  cuts  having  l^en  reached  in  only  afew  instances 
The  sevml  cuts  show  the  same  general  bold  iron-stuned  cropping  the  same 
broad  fissures,  the  same  sur&oe  oreS|  similar  dip,  and  nearly  paralM  bearing  or 
strike. 

On  the  OuvinKeHAH  lode  the  shaft  has  boon  sunk  to  the  depth  of  107  feet 
The  metallic  part  <^  this  vein  varies  in  width  from  four  to  ax  feot,  the  wiM 
gradually  increasing  with  the  depth.  The  ore  in  sinking  assumes  an  undecom- 
posed  and  characteristic  appeaiaDce,  ».  $.  sulphurets  and  pyrites.  The  vein  has 
a  dip  of  nearly  80^  n^Mth-noilheast,  bearing  br  striking  northwest,  and  is  ao- 
gularly  r^^lar,  being  traceable  a  long  distance  on  the  surfru^. 

The  QuA-SHA-<)TrA-MAH,  another  of  the  leads  embraced  in  the  group,  has  been 
sunk  upon  to  the  depth  of  48  feet;  it  is  a  much  larger  vein  than  the  Gunning- 
ham  ai^  has  yielded  some  good  ore.  All  the  other  leads  have  been  opened  by 
small  shafts  or  cuts,  and  nearly  all  show  the  same  bold  croppings,  nmilar  dip 
and  strike,  aud  the  same  general  character  of  ores.  It  is  uncjuestionably  one 
of  the  most  promising  groups  of  copper  mines  in  Arizona.  Assorted  ores  taken 
from  these  leads  have  been  shipped  to  Swansea,  and  worked  37}  per  cent 
Assays  made  range  from  30  to  70  per  emit.  These  high-giade  ores  can  be  easily 
mined. 

WiLUAHS  Fork. — Some  70  miles  north  of  La  Paz,  WiUiams  Fork,  or,  as  it 
was  originally  named,  ''Bill  Williams  Fork,"  after  a  well  known  trapper  and 
explorer,  enters  the  Oolorado  from  the  cast.  It  is  the  first  tributary  worthy  of 
note  north  of  the  Gila,  and  has  its  rise  in  the  mountain  ranges  between  'Wkk- 
enburg  and  Preseott ;  the  streams  known  as  Kirkland  creek  and  Date  creek 
being  its  head-waters. 

The  Williams  Fork  district  is  now  the  best  known  copper  region  in  Arizona. 
The  country  for  a  number  of  miles  on  each  side  of  tlio  creek  abounds  in  scattered 
croppings  and  masses  or  bunches  of  copper  oro.  It  is  contended  by  some  that 
there  are  several  clearly  defined  copper  lodes.  A  recent  writer  thus  refers  to 
their  characteristics : 

The  containing:  rock  is  of  trapean  character,  and  g^logicallj  speakinj^,  comparatiTcI/ 
xecent,  probably  belongfing  to  the  early  tertiary  or  eocene  era.  These  copper  veins  are,  from 
the  present  state  of  knowledge  and  observal.on,  supposed  to  be  composed  entirely  of  fissure 


ipanying  formations.  The  theor^  of  the  formation  of  this  district  is  against  a  syndilsal 
plutonic  base,  unlike  the  California  nuddle  copper  belt,  because  the  whole  of  the  containing 
rock  is  the  same.  Its  geognostic  position,  howerer,  is,  as  far  as  authoritative  geokMjii 
concerned,  sufficiently  true  of  a  real  vein  formation.  But  one  of  the  best  evidences  oftbe 
value  of  the  copper  deposits  of  that  district  is  that  they  are  massive,  solid,  and  regnUur,  so 
far  as  developed,  whilst  in  the  deposits  the  least  infiltration  is  impregnati^  with  carlwnstes. 
Thecmtside  gossan  is  usually  of  specular  or  magnetic  iron,  which  is  invariably  found  adjacent 
en  the  surface.    Such  is  the  character  of  the  nchest  copper  mines  the  world  over. 

The  Planet  Company  was  organized  in  California  in  1864;  the  company  owns 
five  claims  as  follows :  Planet,  2,700  feet;  Ashley,  2,100  feet;  Wash,  2,100  feet; 
Sentinel,  2,100  foot;  and  Mountain  Chief,  1,800  feet.  To  this  time  no  work  has 
been  done  upon  the  Sentinel  and  Mountain  Chief  more  than  that  required  by  the 
laws  of  the  district,  in  order  to  hold  them.  The  Ashley  claim  has  been  so  far 
developed  as  to  show  evidences  of  a  ledge  of  copper  ore  about  600  feet  in  length. 
Sovend  cuts  have  been  made  developing  indications  of  an  average  thickness  in 
the  lod^e  of  about  10  feet.  The  character  of  the  oro  is  malachite,  assay  30  per 
cent,  copper.    Only  about  25  tons  have  been  mined  from  this  clmm.    The  Wa^ 
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claim  is  the  wash  separating  the  Ashley  and  Planet  claims.  The  Planet  claim 
has  been  worked  since  the  spring  of  1865,  and  abont  800  tons  of  ore  have  been 
taken  out.  The  ore  is  of  gray  and  red'  oxide^  average  assay  40  per  cent.  It 
has  been  sold  in  San  Francisco  at  an  average  of  $100  per  ton. 

The  mines  are  located  12  miles  from  the  Colorado,  and  within  a  quarter  of  a 
mile  of  Williams  Fork.  The  cost  of  transporting  ore  to  San  Francisco  was  at 
first  $60  per  ton.  It  is  now  $28  per  ton,  and  will  probably  soon  be  but  $18  or 
S20.  If  the  company  could  erect  a  warehouse  at  the  mouth  of  the  Colorado, 
and  store  the  ore  there  until  a  cargo  for  a  large  vessel  accumulated,  it  could  be 
shipped  from  the  mines  to  Boston  or  Swansea,  at  a  total  cost  of  not  more  than 
$25  per  ton.  Then  30  per  cent,  ore,  of  which  there  is  a  quantity  in  both  the 
Ashley  and  Planet  claims,  could  be  profitably  worked.  Several  other  companies 
are  engaged  in  working  copper  lodes  at  Williams  Fork.    Mr.  Thompson,  a 

Cctical  and  enterprising  miner,  superintendent  of  the  Great  Central  Company, 
erected  furnaces  for  smelting  the  ore  taken  from  the  Eliza  mine,  and  although 
he  has  had  many  obstacles  to  contend  with,  his  experiment  has  not  proved 
altogether  unsuccessful.  The  Eliza  is  but  1,000  feet  distant  from  the  Planet 
It  is  thought  by  some  to  be  upon  the  same  vein,  but  this  has  not  yet  been  demon- 
strated. According  to  a  late  report  the  company  have  two  small  furnaces  mn- 
nmg,  turning  out  copper  from  91  to  96  per  cent,  fine,  which  is  being  shipped  to 
San  Francisco.  A  large  lot  of  this  copper  has  been  sold  for  15  cents  per  ponnd, 
$300  per  ton.  The  cost  of  delivering  such  copper  is  but  a  little  over  $100  per 
ton. 

The  ores  of  this  mine  are  oxides  and  carbonates,  very  little  or  no  iron  or  sulphur 
bein^  present ;  hence  the  company  is  able  to  turn  out  at  one  smelting  a  very 
good  article  of  copper.  Some  of  this  copper  has  been  used  by  the  brass  foundries 
of  San  Francisco,  who  have  pronounced  it  a  very  fair  article  for  many  commer- 
cial purposes,  just  as  it  comes  from  the  furnace.  Within  less  than  two  months 
they  will  have  a  larger  furnace  in  operation,  which  they  tlunk  will  be  able  to 
turn  out  from  three  to  five  tons  of  copper  per  day. 

The  company  own  two  parallel  ledges  of  3,000  feet  each.  Only  one  ledge 
has  as  yet  been  developed  to  any  considerable  extent.  Upon  this  an  incline  has 
been  sunk  to  the  depth  of  100  feet,  at  which  point  there  are  some  indications  of 
iulphurets  coming  in.  At  the  depth  of  about  50  feet  drifts  have  been  run  each 
s\'ay  from  the  shaft  about  100  feet,  all  the  way  in  good  ore ;  vein  varying  from  five 
:o  seven  feet  thick.  The  shaft  is  also  connected  with  the  surface  by  a  tunnel, 
through  which  the  ore  will  be  taken  out.  The  outcrop  of  the  vein  has  been 
stripped  quite  a  distance,  developing  good  ore  all  the  way.  The  superintendent 
istiniates  that  he  has  5,000  tons  of  ore  opened  to  sight,  which  will  average 
%  yield  of  25  per  cent.    He  has  lately  taken  out  some  ore  yielding  74  per  cent. 

MrsEKAL  Hill,  a  locality  near  the  Planet  mine,  has  several  of  these  so-called 
lodes,  supposed  to  be  valuable.  The  Springfield  Company  are  now  taking  ore 
Prom  the  Orion ;  a  furnace  has  been  erected  by  Mr.  Knowles.  At  Empire  Flat, 
10  miles  south  of  Williams  Fork,  and  three  miles  from  the  steamboat  landing  on 
bbe  Colorado,  the  Challenge  mine  has  been  worked  for  more  than  a  year,  and 
about  500  tons  of  fair  shipping  mineral  secured.  The  Kangaroo,  the  Bridal, 
and. other  copper  veins  promise  well,  and  ore  lately  worked  by  an  arrastra  from 
El  gold  lode  in  this  vicinity  gave  a  return  of  $85  to  the  ton. 

From  Williams  Fork  to  Fort  Mohave,  by  the  Colorado,  is  a  distance  of  about 
70  miles.  Just  about  the  fort,  which  was  established  long  prior  to  the  organiza- 
tion of  the  Territory,  there  are  no  lodes,  but  in  the  mountain  ranges  east,  and 
north  and  east  of  Hardyville,  a  town  nine  miles  higher  up  the  river,  are  some 
districts  already  noted  for  their  gold  and  silver  mines. 

The  San  Francisco  District  is  situated  some  12  miles  from  Hardyville, 
in  a  northeasterly  direction.     A  stream  called  Silver  creek  runs  through  the  dia- 
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trict  from  north  to  eonth.    The  features  of  the  district,  which  is  some  20  nuhi 
long  and  10  miles  wide,  are  thus  given  by  a  recent  writer: 

The  bold  oatcrop  of  quarts  lodes  stretcbiDg  firom  east  to  west  may  be  seen  for  a  laof  &- 
tance.  Conspicnoos  among^  these  ledges  is  tte  Moss  lode  on  the  north,  the  Skinner  and  Pto^ 
sons  on  the  south.  The  aspect  of  these  ledges  is  singularly  wild  and  rugged,  dtrlatliig 
seldom  moie  than  4^  or  5^  from  the  east  and  west  magnetic  equators.  There  is  anoChar  nt 
of  lodes  much  less  numerous  than  the  first,  whose  general  direction  is  northwest  and  sovtV- 
east,  or  more  exactly  north  2XP  west.  These  lodes,  if  prolonged,  must  obTionsly  intaneet 
some  of  Uie  east'  and  west  lodes.  The^  differ  not  only  in  thdr  course  and  direction,  bat  in 
their  minendoipical  construction.  The  first  class,  the  east  and  west,  are  quarts  lodes,  diane- 
terijMd  by  the  presence  of  feldspar  and  flounpar  as  the  associate  minerals.  The  secoiid  set  of 
lodes  may  be  called  calcareous,  being  composed  to  «  great  extent  of  magnesian  carbonate  s£ 
lime,  or  dolomite.  In  some  instances  these  have  quarts  linings  and  polished  walla.  The 
Virginia,  Olive  Oatman,  and  Buffalo  are  conspicnous  examples  of  the  calcareous  lodea.  A 
thira  class  of  lodes  is  observed  in  the  San  Francisco  district,  whose  direction  is  northfast 
and  southwest.  This  class  is  venr  small,  not  incltiding  more  than  three  or  four,  naand 
the  Pride  of  Mexico,  Trimuverate,  Wright,  and  Morning  Star.  In  general  the  lodes  in  the  Saa 
Francisco  district  are  remarkably  verUcal,  rarely  deviating  more  than  30^  from  the  perpen- 
dicular, and  their  outcroppings-are  commonly  very  strong  and  well  marked,  forming  in  ease 
of  the  upper  lodes  conspicuous  features  in  the  topography  of  the  country. 

The  rocks  of  this  district  are  exclusively  porphyntie  or  volcanic.  The  porphyiy  eonsSsts 
lor  die  most  part  of  the  feldspathie  vanetv.  The  crystals  of  feldspar  are  unpliuited  in  a 
violet-colored  mass,  jrielding,  lixe  most  of  .the  porphyries  at  Virginia  City,  at  Esmeralda^ 
Bodie,  and  in  the  Mojave  desert,  to  atmospheric  mfluences,  crumbling  into  incoherent  masses, 
or  breaking  awa^  into  acute  and  fantastic  difks.  The  gigantic  quartz  lodes,  known  as  tfis 
Moss  and  the  Skinner,  contain  imbedded  in  their  masSf  especially  at  their  surface,  fragments 
of  sooriaceous  lavas,  and  present  in  general  a  burned  and  roasted  appearance.  On  the 
Organ  canon  of  the  Mojave  theie  are  extinct  cones  of  volcanoes,  whose  streams  of  lava  may 
be  traced  for  eight  or  ten  miles,  standing  with  vertical  basaltic  walls  100  or  800  feet  abote 
0>e  plain,  capped  with  scoria,  whose  surfece  still  speaks  of  the  sluggish  nature  of  the  oooe 
mcdten  masa. 

The  aUentipn  of  the  mineralogical  observer  isjkrrested  b^  the  similarity  of  the  lodes  in  this 
ni^on  as  compared  with  those  of  other  districts,  by  the'  geperal  abyence  of  metallie  ssl- 
phureCs,  and  the  carious  or  porous  character  so  common  in  the  ontcroppings  ^  quarts  ia 
most  auriferous  regions^  and  not  unlike  those  seen  in  some  portions  uf  Nevada.  This  char- 
acter of  outcroppings  of  the  quartz  lodes  in  the  San  Francisco  district  is  common  to  mwt 
oatcroppings  in  the  porpbyritic  or  plutonic  rocks  of  other  mining  districts  in  Arizona,  as  in 
the  districts  of  Ei  Dorado  canon  and  the  Wauba  Yuma. 

Of  the  contents  of  the  hnles  the  same  writer  has  the  following : 

The  Moss,  Skinner,  and  in  general  the  larger  lodes  of  the  district^  are  characterized  by  the 
presence  of  au  abundance  of  white  feldspar,  forming  sometimes  the  mass  of  the  vein ;  the 
quartz  existing  then  as  a  subordinate  vein  in  the  feldsparic  and  porphyntie  ganguc.  The 
mineral  most  characteri»tic  of  the  east  and  west  lodes  in  the  San  Francisco  district,  next  to 
tlie  quartz  and  feldspar,  which  form  the  great  mass  of  the  lodes,  is  flourspar,  a  miuerai  fre* 
quently  seen  elsewhere  in  the  world  as  an  associate  in  silver-bearing  lodes — as,  for  example, 
ill  Frieburg  in  Saxony — but  which  is  of  rare  occurrence  in  this  country  in  a  similar  asso* 
elation. 

This  mineral  is  found  abundantly  in  the  Skinner  lode,  the  Dayton,  the  Knickerbocker, 
and  the  Quackenbush,  and  has  been  observed  in  the  Moss  and  several  others.  It  is  asso- 
ciated in  them  with  free  gold,  horn  silver  sometimes  in  dodccahedra  crystals  and  iron  gosssiy. 
The  outcropping  of  the  Moss  lode  form  a  most  conspicuous  feature  in  the  landscape,  seen 
standing  up  in  bold  crests  from  a  long  distance.  This  lode  stretches  in  a  continuous  line  for 
more  than  a  mile,  and  is  claimed  for  double  that  distance.  It  is  distant  uonh  of  Silver  creek 
about  two  miles ;  its  course  is  about  west  5^  north,  nearly  at  right  angles  from  the  river, 
from  which  it  is  distant  about  five  miles.  On  the  surface  the  outcrop  eliuws  a  width  of 
about  50  feet,  risin?  to  the  height  of  trom  50  to  100  feet  above  the  arroya,  sinking  at  interrali 
to  the  surface;  its  height  above  the  Colorado  river  is  about  1,500  feet.  It  has  a  southerl/ 
dip  of  14^  to  l.*0^  away  from  the  vertical.  The  vein  material  is  composed  of  whitish  compact 
feldspar  and  quartz  l)orpliyry,  intersected  by  veins  of  dense  red»  otten  marbled  quartz,  rich 
in  free  gold.  Inclnaed  in  this  vast  mass  are  numerous  sets  of  feldspar,  homstone,  aod 
quartz  veins,  also  masses  of  gray  porphyry,  tufaceous  and  vesicular  lava. 

The  hanging  wall  of  the  Moss  lode  is  an  ash-gray,  feldspathie  porphyry,  often  intersected 
by  thread-veins  of  quartz  and  homstone,  barren  of  metallic  sulphurets,  showing  at  tbe  sar 
face  no  clay  wall,  or  fiuccan,  separating  it  from  the  vein.  The  absence  of  this  character  of 
permanent  and  well-defined  lodes  at  tlie  surface  of  the  Moss  ledg^  is  in  analogy  with  tbe 
character  of  many  veins  in  Nevada,  which,  however,  at  a  moderate  depth  acquire  thij 
feature,  as  the  Allen  shaft  shows  to  be  the  fact  for  the  south  or  hanging  wall  of  tbe  Moss 
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lode.    The  CDlire  outcrop  of  this  lode  has  a  bnmt-np,  dried  and  hardened  aspect^  bnt  is 
proven  to  be  quite  Bupetficial  by  very  moderate  explorations. 

The  bullion  obtained  from  this  vein  contains  silver  enough  to  give  it  a  pale,  jellow  color; 
the  gold  appears  in  beautiful  polished  scales,  the  flat  surface  often  embossed  with  crystalline 
1  ines.  The  precious  metal  is  sometimes  imbedded  in  a  compact  red  jaspery  quartz,  presenting, 
when  cut  and  polished,  beautiful  graphic  goldstone.  This  rich  gold-oearingmass  of  ferrugi- 
nous quartz  form  the  outcrop  of  this  gig^tic  vein  only  at  isolated  points.  These  physical 
features  bear  great  resemblance  to  that  portion  of  the  Comstock  vcon,  which  is  still  seen  at 
Gold  Hill,  south  of  Virginia  City,  where  similar  rich  deposits  of  low-grade  gold  were  formed 
in  the  quartz  outcrop,  giving  name  to  the  town  which  has  since  sprung  into  such  wonderful 
activity  as  the  result  ot  the  development  of  the  mines  which  have  opened  nJMu  this  remark- 
able silver  vein.  Assays  of  samples  of  the  Moss  vein  show  a  value  varying  from  $170  to 
several  thousand  dollars  per  ton  of  2,000  pounds.  Of  the  other  lodes  in  this  district,  the 
Skinner,  on  the  south  siae  of  Silver  creek,  is  one  of  the  most  conspicuous,  and,  like  the 
JMoss,  show  bold  outline  of  outcrop.  This  lode  shows  dmsy  ouartz,  both  compact  and 
cellular,  and  ferruginous  with  numerous  cavities,  out  of  which  floarapar  has  been  decom- 
posed. Small  traces  of  sulphide  are  seen  at  the  surface,  which  is  stained  by  black  oxide  of 
maganese,  making  portions  of  the  outcrop  auite  black.  This  vein  varies  from  50  to  150  feet 
in  thickness.  Its  walls  are  ash-colored,  telaspathic  porphyry,  in  places  beautifully  polished 
on  the  line  of  dip  70°  north.  The  vein  appears  to  be  without  a  lining  of  clay,  but  like  that 
which  is  so  commonly  seen  in  the  outcrops  of  Nevada,  that  it  is  no  proof  of  the  absence  of 
this  important  characteristic  of  a  true  vein  at  a  moderate  deptb,  assays  of  ores  from  this 
vein  prove  the  presence  of  silver  to  the  respective  values  of  |^,  f74,  and  $83  to  the  ton  of 
2.000  pounds.  The  Parsons,  Hurst,  and  Leland  are  other  sHgantic  lodes,  south  of  the 
Skinner.  The  smaller  lodes  of  this  district  seem  to  promise  ouicKer  returns  for  a  less  expendi- 
ture of  money,  such  as  the  Caledonia  and  Dayton,  a  few  hundred  feet  south  of  the  Moss 
lode,  and  the  Quackenbusk  and  Knickerbocker,  some  distance  south  of  the  Skinner  and 
Parsons.  These  veins  are  from  three  to  ten  feet  in  thickness,  well  defined,  and  showing  at 
the  surface  all  the  characters  of  true  metalliferous  veins.  Samples  from  these  outcrops 
yielded  in  a  mill  from  $40  to  $250  per  ton. 

Mr.  A.  K  Davis,  of  Hardyville,  has  furnished  some  notes  descriptive  of  the 
Moss,  Parsons,  and  several  other  lodes  in  the  San  Francisco  district,  which  are 
given  with  a  slight  condensation  : 

Tlie  Mos9  Lode  was  among  the  first  discovered  in  this  district,  and  is  perhaps 
the  best  known.  The  vein  is  well  defined  for  a  distance  of  two  miles.  The 
iXKik  is  dark  colored  and  iron  stained,  the  country  rock  is  porphyry,  the  hanging 
wall  smooth  and  hard.  Some  remarkable  specimens  of  gold  ore  have  been 
taken  from  this  lode.  In  blasting,  in  some  instances,  pieces  have  been  torn  out 
yellow  with  gold,  and  the  face  of  the  lode  has  shown  streaks  of  the  precious 
metal.  It  is  not  surprising  that  the  owners  have  held  their  claims  as  high  as 
$300  per  foot.  The  gold  is  of  a  bright  color,  and  usually  found  in  layers  as 
thin  as  paper,  which  makes  it  more  showy  than  abundant;  the  lode,  however, 
promises  well.  There  are  several  shafts,  and  recently  a  tunnel  300  feet  in  length 
lia.s  pierced  the  vein  at  a  dej)th  of  150  feet,  where  the  vein  is  wide,  and  consid- 
erable gold  was  found,  but  fine  and  scattered.  The  tunnel  enters  the  vein  at 
right  angles,  and  after  reaching  it  follows  it  west  for  300  feet,  where  a  shaft 
descends  from  the  surface.  All  the  rock  taken  out  bears  gold,  and  the  vein, 
from  a  width  of  five  feet  at  the  surface,  increases  at  the  greatest  depth  reached. 

A  lO-stamp  mill  was  eix?cted  at  Hardj'ville  a  few  months  since,  and  about  250 
tons  of  the  ore  have  been  worked,  but  the  result  is  not  announced.  The  cost 
of  mining  is  $5  j>er  ton  ;  of  hauling  to  the  mill  the  same. 

Tfie  Parsons  Lode, — This  lode  runs  east  and  west,  and  can  be  traced  by  neat 
wall  of  croj)pings  for  a  distance  of  two  and  a  half  miles.  The  vein  rock  is 
chiefly  a  gray  quartz,  accompanied  by  flourspar,  The  country  rock  is  blue  and 
birds-eye  porphjTy.  The  lode  is  from  5  to  12  feet  in  width.  There  are  several 
claims  upon  it,  those  best  known  being  the  Southern  Cross  and  Queen  of  tho 
Pacific.     Upon  the  latter  a  tunnel  of  210  feet  in  length,  along  the  lode,  has 

been  cut. 

Crossing,  or  rather  running  into,  the  Parsons  lode  at  nearljr  right  anffles  is  a 
lode  known  as  the  Michigan.     The  vein  is  about  three  feet  thick,  and  a  few  tona 
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of  the  mxrbee  ore  wcnrked  in  an  anaetra  gave  a  yield  of  $70  to  the  ton  in  gold; 
the  tailing  since  worked  yielded  $80  to  the  ton  in  silver. 

What  IS  now  known  as  the  Bonthem  Gross,  or  Hardy  mine,  is  a  location  of 
1,800  feet  on  the  Parsons  lode  and  of  1 ,600  feet  on  the  Michigan  lode.  The  Fsr- 
sons  is  probably  the  mother  lode  of  the  vicinity.  Scanning  at  the  eastern 
terminus  of  the  Hardy  location,  at  a  large  wash,  the  lode  takes  its  coarse  west 
over  an  eminence,  say  400  feet  higher  tmm  at  the  starting  point,  and  this  in  a 
distance  of  about  1,000  feet  The  lode  is  flBvorably  situated  for  tunndHngy/Biid 
several  tuni^ls  are  already  well  advanced.  A  shaft  between  the  two  prinopal 
tunnels  ia  now  down  some  80  feet,  following  the  vem ;  it  will  need  to  be  200 
feet  deep  in  order  to  reach  the  depth  of  thb  tunnels.  The  shaft  is  five  and  a 
half  feet  wide,  but  it  does  not  occupy  the  whole  vein.  One  hundred  tons  of  the 
ore  taken  during  the  past  summer  from  this  shaft  and  from  other  oota,  and 
worked  in  the  Moss  mill,  gave  a  return  of  $18  to  the  ton,  while  the  assays  of  tlie 
pulp  from  the  battery  gave  about  $35  to  the  ton.  This  experiment  is  not  con- 
dderod,  owing  to  a  want  of  proper  fadlities  in  the  mill,  an  accurate  test  of 
what  the  ore  will  produqe  under  proper  working.  The  owner  of  the  claim,  Mr. 
Hardy,  is  pushing  the  tunnels  and  snafts  forward,  and  is  confident  that  he  has  a 
good  mine.  He  has  abeady  expended  $40,000  in  opening  it,  and  will  soon 
erect  a  mill  at  Hardyville. 

The  Ldand  Lodty  in  this  district,  runs  east  and  west,  and  is  about  five  feet  in 
width.  The  rock  bears  gold  and  silver,  the  former  predominating.  The  cold* 
is  fine  and  evenly  difihsod  through  the  rock.  A  tunnel  150  feet  in  length  stnkes 
the  lode  at  the  depth  of  50  feet,  where  the  quartz  is  as  good  as  at  the  surfeoe. 

The  Miididl  Ix)de  runs  east  and  west,  with  a  slight  dip  to  the  north ;  has  good 
walls,  and  the  vein  is  from  three  to  six  feet  in  width,  of  quartz  and  flomnNur. 
A  vein  of  quartz  of  a  bluish  color,  varying  in  width  from  one  to  two  and  a  half 
feet,  runs  the  whole  traceable  length  of  the  lode,  and  prospects  well  in  gold. 
For  my  own  satisfaction  (soys  Mr.  Davis)  I  tiwk  from  tliis  vein  10  pounds  of 
quartz,  a  £Eiir  sample,  and  pulverized  it  in  a  hand  mortar,  when,  washing  it  in  a 
pan,  it  yielded  at  the  rate  of  $150  per  ton  in  gold.  But  little  work  has  been 
performed  upon  the  lode,  owing  to  a  want  of  means  and  to  Indian  troubles. 

The  Sacbahento  District. — ^Next  to  the  San  Francisco,  the  SacramcDto 
is  the  best  known  of  the  districts  adjacent  to  Fort  Mohave  and  Hardyville.  It 
is  some  30  miles  northeast  of  the  latter  plaee,  and  abounds  in  veins,  several 
of  which  have  l>cen  opened.  This  district  is  tolerably  well  watered,  having 
three  or  four  small  nmning  streams  and  a  number  of  springs.  The  water  is, 
with  the  exception  of  two  or  three  springs,  of  an  excellent  character.  Pine  and 
cedar  timber  arc  abundant,  and  the  whole  district  is  rich  in  nutritions  grasses,  and 
arable  lands  ore  near  at  hand.  The  mines  are  chiefly  of  argentiferous  galena, 
and  show  well  in  gold  and  silver.  There  are  also  some  copper  veins  showing 
free  gold.     A  correspondent  has  fiunished  the  following  list : 

Neptune  Lode, — 1  his  lode  shows  a  vein  seven  feet  wide,  with  walls  of  slate 
and  granite.  A  shaft  has  been  sunk  to  the  depth  of  150  feet.  The  ore  shows 
both  gold  and  silver. 

Silver  Hill  Lode,  argentiferous  galena;  a  shaft  100  feet  deep;  vein  four  feet 
wide. 

Alcran^s  Lode,  ""gold  and  silver ;  shaft  65  feet  deep ;  vein  three  feet  wide. 

Mohave  Chirf  Lode,  gold  and  silver ;  shaft  45  feet ;  vein  six  feet  wide. 

Antietam  Lode,  copper ;  shaft  40  feet ;  vein  thi-ee  feet  wide,  two  feet  of  which 
is  ore  yielding  from  40  to  80  per  cent.  There  are  also  rich  traces  of  gold  and 
silver. 

Mue  Bell  Jjodej  gold  and  silver ;  shaft  24  feet ;  vein  two  feet  wide. 

Darby  Lode,  gold  and  silver  shaft  26  feet ;  vein  two  feet  wide. 

Ikiniel  Wdlster  Lode^  gold  and  silver;  two  shafts  20  feet  each:  vein  three  feet 
wide. 
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AflmUeLLoitjtugea^knmgaleoA^  shftftSSfeet;  rein  three  SmI  wideu 
Umhm  Lode^  argentifeioas  galena ;  shaft  13  fieel ;  tmh  eight  feet  wide^  akow^^ 

ing  a  mass  of  mineial. 

Thb  Wauba  TniA  Distbict  is  iqpon  the  road  to  P^esoott,  and  some  50 

miles  from  the  Coktado. 


Here  (njB  a  writer  describiii^  tbe  ^strict)  baeos  to  be  an  entire  ^ea^e  ia  th»  gfoiegkal 
formatioB ;  tbe  mph jntie  aad  Tokmnic  roeks  giTing  a  plaoe  to  awlaBiofpaie  eddats,  fiieissi 
aad  giMUtie  nxxs  abomdiBg  with  nnBenMs  Tcins  of  qaarte,  and  Is  acoompanied  bj  a  eoi^ 
icopondin^  tSbtagt  in  tbe  character  and  direction  of  the  miMsal  Teias.  Near  the  weet>ia 
BHtfipn  of  the  waoba  Toaui  district  occurs  a  coosidonble  Tein  ef  anrifefoos  qaarta,  aceoi 
panied  bj  ofce  of  copper  and  solphmets  of  iron.  It  is  located  ia  a  high  praaitie  moaatala; 
It  is  calkd  the  "  Pridt  tf  ikt  Fuis^"  and  amiears  to  be  aboat  10  fsel  in  width,  poasasainf 
proBihang  ^aracteristics  common  to  the  annmooa  lodes  of  the  Siena  Nevada,  and  has  the 
saoie  aordiweitt  and  sootheast  direction.  Eaonaoas  dikes  er  roofs  of  qaarta,  aad  of  eeaiee 
qoaitz  oie,  feld^athie  gimnite,  cot  throogh  the  reddish  gneissoid  granite  which  fbrais  the  base 
menl  rock  orer  a  large  part  of  the  Waoba  Tama  district.  Upon  these  gigantic  qnarta  Mgea 
no  exploration  has  been  made,  nor  is  there  eridence  of  modi  metallic  Talne  in  theou 

There  is  some  timber  in  this  district,  chiefly  pine,  oak,  and  wahiot,  and  it  is 
well  supplied  with  wAter  and  grass. 

The  Fride  qf  (he  Pines  lode  has  a  shaft  36  feet  in  depth,  and  shows  a  vdn 
three  feet  wide,  in  which  there  is  considerable  firee  gold  and  some  traoes  of  sflver. 

The  Ben  FranMin  lode  has  a  shaft  22  feet  deep,  and  shows  a  vein  four  feet 
wide,  with  gold  and  silver. 

The  El  BonUoj  McAnnet^^  Fhnmce,  McCldUm^  Mountain  Z%,  BMeo$^ 
and  Wmiam  M,  Lent  lodes  in  this  district  are  well  spoken  of,  and  a  oompany 
has  been  formed  in  New  York  to  develop  them. 

El  Dorado  xajiOHj  upon  the  west  bank  of  the  Colorado,  some  40  miles  noith 
of  Hardyville,  is  the  centre  of  a  alver  district,  in  which  a  namber  of  lodes  have 
been  located  and  several  of  them  worked.  Two  mills  were  erected  seveial  years 
since. 

The  Tchattkup  lode  is  seven  feet  wide,  well  defined,  and  yields  good  ore.  Four 
handled  tons  crushed  averaged  $70  to  the  ton. 

The  Queen  Cityj  Indian  Queen,  and  other  lodes  have  a  good  reputation. 

This  part  of  Arizona  has,  by  a  vote  of  Congress,  been  set  off  to  the  State 
of  Nevada,  but  its  inhabitants  protest  against  tbe  change,  and  the  legislature  of 
Arizona  has  unanimously  memorialized  Congress  to  rccousider  its  vote. 

Gexebal  Remarks  on  the  Colorado  River  Country. — Although  not 
well  known  until  long  after  southern  Arizona  had  been  exploreil,  and  not  yot 
fully  prospected,  the  valley  of  the  great  Colorado  is  entitled  to  some  considera- 
tion as  a  mining  region.  The  temperature  is  much  like  that  of  southern  Arizona, 
and  the  region  is  about  as  well  wooded  and  watered.  The  timber  is  chiefly 
mesquite  and  iron  wood,  and  found  in  the  ravines  and  gulches.  There  is,  also, 
considerable  cottonwood  along  the  Colorado  and  its  tributaries,  and  for  mining 
use  and  fuel  the  drift-wood  annually  swept  down  the  Colorado  furnishes  an 
acceptable  supply. 

The  agricultural  lands  of  the  Colorado  region  are  less  extensive  than  those  of 
southern  Arizona,  but  where  they  are  found  they  are  mellow  and  fertile.  Tho 
Yuma,  Mohave,  and  Chimahueva  Indians,  friendly  tribes,  cultivate  them  with 
success,  and  gardens  laid  out  near  La  Paz,  Arizona  City,  Mohave,  and  Htudy- 
villc  by  the  white  settlers  have  produced  abundantly.  The  broad  plidns  lying 
between  La  Paz  and  Weaver  and  Wickenburg  only  need  water  to  be  made  pro- 
dnctive,  and  this  it  is  thought  can  be  supplied  by  artesian  wells. 

There  are  various  opinions  regarding  the  navigation  of  tho  Colorado.  Small 
steamers  have  for  some  years  delivered  freight  at  La  Paz  and  Hardvville,  and 
many  persons  consider  the  latter  place  the  practical  head  of  navigation,  but  of 
late  several  trips  have  been  made  to  Callville,  and  it  is  asserted  that  tho  river  is 
navigable  to  that  point.  The  difficulties  and  delays  are  serious  obstacles,  but  it 
is  thought  they  may  be  overcome.     Callville  is  some  GOO  miles  from  tho  month 
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of  tbo  Colorado,  and  the  roads  to  Salt  Lake  City,  a  distance  of  about.  400  ixnkii» 
are  easy  and  safe.  It  is  believed  that  the  river  may  be  improved  so  as  to  lenier 
navigation  to  Gallville  practicable  in  a  commercial  point  of  view,  especi4l7 
when  boats  such  as  are  nised  upon  the  apper  Missouri,  and  upon  the  TenneoM 
and  Cumberland  rivers,  are  introdaced.  In  the  event  of  saccess,  trade  will  be 
made  one  of  large  profit,  not  only  securing  the  transportation  of  great  qoaod- 
ties  of  silver  and  copper  ore^  but  of  supplies  for  all  of  Arizona  north  of  the 
Oila,  for  Utah,  and  for  parts  of  Montana.  The  merchants  of  San  FimxsiseOy 
conceding  the  importance  of  the  river  as  a  channel  of  trade,  have  lately  held 
several  meetings  to  encourage  navigation,  and  to  call  general  attention  to  the 
practicability  of  the  same. 

At  a  mcedng  of  the  merchants  of  San  Francisco  held  September  27,  1867, 
G.  W.  Gilmore,  esq.,  submitted  the  following  report  of  observations  upon  the 
Colorado  river,  chiefly  made  during  the  trip  m  the  steamer  Esmeralda^  Claptsin 
Sogers,  in  November,  1866 : 

Fort  Isabicl  to  Fort  Tuha.— For  the  whole  of  this  distanoe  the  river  nuu  throogk  aa 
open  oonntiy,  presentiDg  on  either  side  wide  stretches  of  bottom  lands,  covered  with  vtgt^ 
tion  and  abnnoaatlj  sonplied  with  timber,  mostly  cottonwood,  willow  and  mesqnite.  The 
Indians  who  live  along  the  river  cnltivate  the  land  to  some  extent,  producing  good  crops  of 
Indian  corn,  squashes,  melons,  beans,  tomatoes,  and  other  vegretables.  Ocoidonally  a  little 
bar^7  and  wheat  are  planted,  which  always  appear  to  yield  well. 

AMot  60  miles  above  Port  Isabel,  tale  lands  commence,  extending  along  the  river  on  Mm 
side  for  a  distance  of  80  or  25  miles,  and  bade  from  the  river  to  a  great  width— on  the  weil 
shore  said  to  be  in  places  80  or  90  miles  m  width.  These  tnle  lands  are  drr  enough  for  cal< 
tivation,  and  hold  out  promise  of  great  fortility.  Above  the  tales  the  land  is  again  higher, 
like  that  below,  covered  with  vegetation  and  trees,  and  more  or  less  cultivated  by  the  Immbs 
up  to  Fort  Yama. 

For  the  whole  of  these  175  miles  the  river  has  a  very  crooked  and  winding  course,  avw^ 
agi!^p  in  width  probablpr  half  a  mile ;  and  this  average  width,  it  may  be  here  remarked,  it 
retains  for  the  entire  dutance  np  to  Callville,  varied  from  time  to  time  by  bars  and  heodi, 
cr  bv  its  passage  throagh  moantain  caffons  and  rocky  obfttmcf ions. 

Toe  tide  ebm  and  flows  for  30  or  35  miles  above  Port  Isabel  in  ordinary  stages  of  the  river, 
and  for  this  distance  on  the  flood  tide  salt  water  is  found. 

At  the  rise  of  water  the  river  will  perhaps,  on  the  average  between  Fort  Yama  and  tbo 
month,  be  five  to  six  feet  above  low  water  level — the  rise  lessening  towards  Port  Isabd. 

The  channel,  sometimes  on  one  shore,  sometimes  on  the  other,  has  a  width  vanring  from 
one-ei^th  to  one-third  of  a  mile,  and  a  depth  of  from  four  and  a  half  to  eight  feet.  The 
only  obstructions  of  note  in  the  entire  distance  to  Fort  Yuma  are  two  sand-bars,  which  st 
times  have  not  over  two  feet  of  water  upon  them,  and  are  frequently,  in  low  stages  of  water, 
consequently  troublesome.  It  often  happens  that  these  bars  are  washed  awav  and  changed 
suddenly  by  the  current.  In  one  instance,  during  a  single  night,  a  bar  with  but  two  feet  of 
water  upon  it  disappeared,  and  10  feet  of  water  were  found  next  day  in  its  place. 

Fort  Yuma  to  La  Paz.— The  river  continues  very  crooked,  having  about  the  same  aver* 
ago  width  and  depth  of  channel.  There  are  perhaps  three  bars  which  may  be  called  bad  iu 
low  water,  though  these  are  frequently  cut  away  by  the  current  so  as  to  have  plenty  of  water 
upon  them. 

At  high  stages  of  water  great  changes  take  place  in  the  channel.  The  banks  are  of  light- 
colored  adobe  soil ;  they  were  in  some  places  anriug.  last  season's  unusually  high  water  cat 
away  for  a  mile  directly  into  the  land,  changing  tlie  coarse  of  the  river  to  that  extent,  bat 
leaving  a  new  channel  quite  equal  to  the  old.  This  cutting  occurs  at  bends  of  the  river  in 
the  boUom  lands,  which,  as  below  Fort  Yuma,  are  covered  with  vegetation  and  timber;  the 
trees  of  the  varieties  already  named  are  suitable  for  fuel,  and  are  of  very  rapid  growth.  It 
is  foond  that  upon  new  lands  formed  by  the  cuttings  of  the  river  cottonwood,  willow,  and 
mesqnite  trees  will  be  produced  in  three  years  large  enough  to  cut  for  fuel. 

Fertile  bottom  lands  extend  with  little  interruption  along  the  banks  of  the  river  from  Fort 
Yuma  to  the  Barriers — the  first  rapids  on  the  river,  situated  about  half-wav  to  La  Paa.  Here 
a  range  of  broken  mountains  approaches  the  river  on  either  side,  ana  its  channel  passes 
between  high  rocks,  which  contract  it  and  ^ive  it  a  current  more  rapid  and  difficult  to  make 
head  against  than  any  other  rapid  on  the  nver  excepting  the  Koaring^  rapids.  At  the  Bar- 
riers there  are  two  channels.  The  one  used  at  low  water  is  about  100  ieet  wide  at  that  stage, 
the  current  flowing  through  smooth,  deep,  and  very  rapid.  The  rapids  are  short,  probably 
500  vards,  more  or  less.    The  other  channel,  used  when  the  river  is  up,  is  wider  and  easier. 

After  passing  the  Barriers,  the  mesa,  an  elevated  gravelly  plateau,  generallv  barren,  nearly 
np  to  the  river  in  many  places,  breaking  the  bottom  lands,  and  formmg  the  banks  for  spaces 
sometimes  of  half  a  mile,  at  others  ot  two  or  three  miles  along  its  coarse.  Occasionally  the  mesa 
will  form  one  shore  of  the  river  for  a  mile  or  two,  while  on  the  other  will  be  a  fine  open  hot- 


WEST  OF  THE  ROCKY  MOUNTAINS.  468 

>m.  Tbis  mesa,  where  it  strikes  the  river,  is  usQally  20  to  30  feet  above  the  water.  It  is 
ever  overflowed,  aud  during  the  mosquito  season  the  Indians  live  upon  it  to  avoid  thoee 
isects,  which  are  exceedinf^ly  troublesome  upon  the  lower  lands.  All  the  way  from  Fort 
'nma  to  La  Paz  the  mesa  can  be  seen  from  tne  river  in  the  distance,  bordering  the  bottom 
mdst  though  at  times  it  seems  to  be  15  or  20  miles  distant.  The  bottori  lands  prevail 
tirongbout  the  distance  of  175  miles,  probably  covering  two-|hirds  of  the  way.  They  are 
imilar  to  those  below  Fort  Yuma,  as  before  mentioned,  and  are  to  some  extent  inhabited 
nd  cultivated  bv  the  Indians,  whose  villages  are  occasionally  seen  along  the  river  shore, 
'rees  are  quite  albundant  for  most  of  the  distance,  and  plenty  of  fuel  to  be  had.  Fuel  cut 
y  the  Indians  is  not  very  good,  as  they  usually  take  only  dead  trees  or  driftwood,  instead 
f  cutting  live  trees  aud  piling  the  wood  to  dry.  Driftwood  upon  the  lower  river  is  mostly 
f  the  lighter  woods  that  grow  there ;  while  upon  the  upper  waters  it  is  of  wood  having  g^ood 
nbstance  for  fuel. 

Above  the  Barriers  is  the  well-known  rancho  of  William  Rhodes,  extending  16  miles  along 
be  east  bank  of  the  river.  The  land  is  cultivated  to  a  small  extent,  and  sustains  large  num- 
ers  of  cattle  which  thrive  remarkably  welL 

La  Paz  to  Mohave  CANON.~The  character  of  the  river  is  a  little  changed  in  these  100 
liles.  It  has  a  width  of  from  one-eighth  to  one-third  of  a  mile,  and  a  depth  ranging  from 
our  and  a  half  to  eight  feet,  with  occasional  bars  having,  say,  30  inches  of  water  upon 
bem.    It  is  much  less  crooked  than  below.    There  is  generally  a  good  wide  channel  with 

pretty  rapid  current,  and  occasionally  a  short  bend  which,  ai  high  water,  will  cause  a 
•owerful  eddy,  a  little  dangerous  for  a  steamboat  of  insufficient  power.  There  is,  however, 
lO  broken  water,  and  no  dang^erous  rocks  are  to  be  found. 

The  valley  described  in  the  last  section  extends,  with  little  change  of  character,  up  to 
lohave  canon.  About  '30  miles  above  La  Pas  the  Chimahueva  mountains  approach  to 
irithin  a  couple  of  miles  of  the  shores  of  the  river,  with  a  fine  open  country  lying  about 
beir  base.  In  these  mountains  are  copper  mines  which  pjomise  to  become  very  pnMJuctive 
irhenever  work  upon  them,  now  suspended,  shall  be  resumed.  After  passing  Williams  Fork, 
ituated  about  80  miles  above  La  Paz,  there  is  a  distance  of  18  or  20  miles  to  Mohave  pauon, 
hrough  which  the  river  passes,  cutting  its  way  for  eight  or  nine  miles  through  a  high  ran^ 
f  mountains ;  flowing  partly  between  immense  precipices  of  rock,  rising  nearly  perpendio- 
ilar  from  its  sides,  and  partly  between  masses  of  broKen  rocks  and  mountains.  The  chan^ 
lel,  however,  is  of  good  width  and  depth,  free  from  dangerous  rocks,  and  with  deep  water 
lose  up  to  the  rockv  shores,  against  which  a  steamboat's  guards  will  touch  while  the  hull  is 
Q  clear  water,  free  n*om  projecting  points  of  rock.  This  feature  is  constantly  to  be  observed 
ipon  the  Colorado  in  places  where  it  passes  between  shores  of  rock,  and  is  a  most  favorable 
ircumstanco  for  steamboat  navigation. 

MouAVE  Canon  to  Hardyville. — Above  the  Qanon  the  valley  aeiun  presents  itself, 
iflering  little  in  character  until  reaching  Fort  Mohave,  about  30  miles  above.  For  this  dis- 
ance  the  bottom  lands  prevail,  bordered  in  the  distance  by  the  mesa,  which  occasionally 
omcs  up  and  skirts  the  nver  for  short  distances  and  then  again  recedes,  leaving  long,  wide 
tretches  of  low  lands  covered  with  vegetation,  and  producing  the  same  timber  as  that  found 
[>wer  down  the  river.  Upon  the  east  side  of  the  river  a  few  Mohave  Indians  are  scattered  ; 
n  the  west,  a  small  number  of  the  Chimahueva  tribe.  There  is  a  great  deal  of  fine  fjeirming 
and  lying  between  the  canon  and  the  fort,  some  of  which  is  already  occupied  by  Americans, 
lere  was  located  the  Philadelphia  rancho,  occupying  several  miles  along  the  east  side  of  the 
iver.  Of  this  rancho  a  large  part  has  been  washed  away  and  lost  by  the  cutting  out  of  tha 
iver  during  the  past  two  seasons. 

Ader  passing  Fort  Mohave  the  shores  change.  Low  mesas,  producing  a  little  vegetation, 
orm  the  banks  upon  both  sides  of  the  river,  except  when  occasionally  broken  by  small  hot- 
oms  of  good  land,  some  of  them  occupied  bv  a  few  Indians.  Scarcely  any  timber  is  seen 
ipon  the  river  from  the  fort  up  to  Cottonwood  island.  What  little  formerly  grew  upon  this 
•art  of  the  river  has  been  mostly  cut  off. 

For  the  60  miles  from  Mohave  canon  to  Hardyville  there  is  nothing  serious  to  impede 
tavigation.  The  river  is  much  straighter  than  in  the  lower  parts,  and  has  no  sharp  bends 
nd  no  bad  bars.  In  some  places  a  strong  current  is  encountered,  but  there  is  nothing  to 
top  a  steamboat.  The  average  width  of  the  river  continues  about  half  a  mile.  The  chan- 
lel  in  width  and  depth  is  about  the  same  as  that  described  in  the  lower  part  of  the  river. 

Hardyville  to  Cottonwood  Island. — The  shores  continue  of^low  mesas  on  each 
ide.  There  is  very  little  timber  to  be  seen.  Here  and  there  is  a  small  opening  of  arable 
&nd,  breaking  the  line  of  the  mesa.  A  few  Indians  of  the  Mohave  and  Chimahueva  tribes 
re  found  upon  the  banks.  The  country  generally  presents  a  poor  and  barren  aspect,  but 
a  a  few  places  upon  the  small  bottoms  farms  might  be  cultivated.  A  trifling  amount  of 
irewood  can  yet  oe  had  upon  this  portion  of  tho  river. 

For  this  distance  the  river  may  be  said  to  be  quite  straight.  Its  bends  are  long  and  easy, 
.nd  it  offers  every  facility  for  navigation.  The  few  bars  found  have  sufficient  water  upon 
hem  even  at  low  stages.  Some  places  are  to  be  passed  where  there  is  a  quick  current,  out 
here  is  no  obstruction  to  navigation  until  the  head  of  Cottonwood  island  is  reached.  At 
his  place  there  is  a  sand-bar  upon  which  the  depth  of  water  frequently  changes,  and  which 
i  said  might  sometimes  in  low  water  prove  troublesome.    When  the  Esmeralda  crossed  it 
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there  were  five  feet  of  water  upon  it^  anci  that  at  a  low  stace  of  the  river.  The  river  eo9* 
tinues  ahout  half  a  mile  in  average  width,  and  the  channel  about  the  same  in  deiMth  aai 
width  as  in  the  lower  river — ranging  say  from  four  and  one-half  to  eight  feet  deep  in  moit 
places. 

Cottonwood  island,  about  10  miles  long  by  an  averajre  of  about  three  miles  wide,  is  a  fiaeb 
level  island,  fertile  and  covered  with  grass,  and  having  considerable  timber.  Claims  an 
said  to  have  been  located  upon  the  land,  but;  it  is  yet  unoccupied.  On  the  main  land  on 
both  sides  of  the  river  opposite  Cottonwood  island  are  fine  bottom  lands,  with  ^ood  gnnast. 

A  large  quantity  of  driftwood  of  superior  kind  for  fuel,  composed  mainly  of  pitch-pine  anj 
cedar,  every  year  lodges  at  the  heaa  and  along  the  sides  of  the  island — sufficient,  peifaaps, 
alone,  if  taken  care  of,  to  furnish  the  fuel  for  years  to  steamboats  passing  on  the  Callville 
route.  An  immense  quantitv  of  this  wood  was  upon  the  island,  estimated  at  several  thoa- 
sand  cords.  The  entire  head  of  the  island  seemed  to  be  formed  of  trunks  of  trees  and  sand 
washed  in  between  them.  The  driftwood  consists  of  trees,  much  broken  np,  of  vaxioiif 
sizes,  not  usually  exceeding  14  inches  in  diameter. 

Cottonwood  Island  to  Callville. — In  these  60  miles  are  found  the  following  points 
of  interest : 

Round  island,  four  miles  above  Cottonwood  island. 

£1  Dorado  canon,  five  or  six  miles  above  Round  island..... » 10  mOet. 

The  cave,  five  miles  from  £lDoradocanon 15  *' 

Roaring  rapids,  two  or  three  miles  above  the  cave 18  *' 

[£xplorer8*  rock  is  six  miles  above  Roaring  rapids.] 

Black  canon,  20  miles  above  Roariuff  rapids 38  ** 

Callville,  20  or  22  miles  above  Black  canon 60  " 

From  Cottonwood  island  to  Round  island,  (four  miles,)  there  is  nothing  serious  to  imDede 
navigation.    The  channel  is  good,  though  occasionally  somo  **  strong  water**  is  met  with. 

At  the  point  where  £1  Dortulo  canon  empties  into  tne  Colorado,  (nve  miles  above  Roond 
island,)  mountains  and  high  broken  lands  commence,  and  continue  to  border  the  river  until 
the  Black  canon  is  passed,  a  distance  of  probably  28  or  30  miles. 

From  Round  island  to  £1  Dorado  canon,  (five  or  six  miles,)  the  channel  continues  goa*, 
and  without  obstruction,  except  occasional  *'  swifl  places**  of  no  great  moment. 

After  passing  £1  Dorado  canon,  and  until  Roaring  rapids  are  reached,  (a  distance  of  aboni 
eight  miles,)  the  channel  continues  good,  with  smooth  water,  but  a  quicker  cunent  Kc 
impediment  is  found  here  that  could  be  at  all  serious  in  any  stag^  of  the  water  until  airivMl 
at  the  famous  RoariD<^  rapids. 

These  rapids  are  caused  by  bars,  composed  of  rock,  gravel,  and  boulders,  which  make  out 
obliquely  from  each  side  of  the  river  toward  the  centre.  The  current  striking  these  bars  is 
deflected  with  a  strong  swell  or  roll  from  each  bank  towards  the  middle  of  the  channel.  These 
swells  cause  tlie  water  to  break  where  they  meet,  and  the  water  has  then  a  straight  rapid 
shoot  down  the  contracted  channel  in  the  middle  of  the  river.  With  the  lead  no  bottom  could 
be  found  in  the  rapids.  The  water  appeared  very  deep,  probably  as  much  an  30  fbet  The 
rapid  water  may  he  altogether  500  yards  in  extent,  but  of  this  the  great  obstruction  is  found 
in  only  200  to  300  feet ;  there  the  straight  rapid  shoot  above  described  is  located.  In  these 
200  to  300  feet  the  descent  of  the  water  is  plainly  perceptible  to  the  eye.  By  the  use  of  a 
water-level  it  was  found  to  fall  in  the  neighborhood  of  four  feet  in  the  distance  named.  There 
is  a  rock  here  standings  about  five  feet  out  of  water,  which  is  probably  covered  when  the  river 
is  high,  but  is  easily  avoided,  and  in  fact  it  would  be  difficult  to  run  upon  it,  as  the  swell  and 
the  course  of  the  current  would  set  a  boat  away  from  it. 

To  pass  the  200  to  300  feet  of  rapid  broken  water  described,  the  £smera1da  placed  a  rin|[- 
bolt  in  the  rocks  above,  (the  only  ring-bolt  used  on  the  trip,)  and  ran  a  line  800  feet  in  lengSi 
to  it.  This  line  was  taken  to  the  steam  capstan  on  the  smgle  purchase,  and  the  steamboat 
was  run  up  the  800  feet  to  the  ring-bolt  in  seven  minutes  easily,  and  without  apparent  strain. 
For  perhaps  three-fourths  of  the  &)0  feet  the  steamboat  slowly  backed  her  wheel  to  keep  her 
head  right. 

After  running  the  £smeralda  up,  the  line  was  taken  to  the  loaded  barge,  which  was  hauled 
up  in  about  30  minutes,  using  the  three-fold  purchase  upon  the  capstan.  At  this  time  the 
river  was  at  a  low  stage,  probably  nearly  as  low  as  it  usually  gets. 

From  Roaring  rapids  to  Black  canon,  (about  20  miles,)  there  are  a  number  of  rapids.  Of 
these  only  three  arc  of  any  conset^uence,  and  iu  them  the  water  scarcely  breaks  at  all.  At 
the  rapids  the  shores  were  always  rocky,  but  there  was  ample  width  in  the  channel  to  clear  all 
rocks,  which  were  generally  above  water.  Explorers*  rock,  situated  in  this  portion  of  the 
river,  is  near  mid-channel,  and  is  seldom  or  never  seen  above  water.  Its  position,  however, 
is  well  known,  and  there  is  little  danger  from  it,  as  there  is  about  100  foot  of  clear  channel- 
w^  on  either  side  of  it,  and  the  river  runs  with  a  still  slow  current. 

Black  canon,  from  itk  entrance  to  its  termination,  is  from  8  to  10  miles  in  length.  In  the 
canon  the  river  has  an  average  width  of  perhaps  200  feet  It  is  hero  a  still  deep  stxeom, 
flowing  smoothly,  but  not  very  rapidly,  between  bold  rocks,  which,  for  a  larre  part  of  the 
way,  rise  in  precipitous  walbs  to  an  immense  height  above  the  water.  The  cnannel  is  free 
from  rocks  from  shore  to  shore,  and  has  no  sudden  or  short  turns.    The  £smeralda  towed 
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Waak,  «x  <r  cig;lrt  irnks  AcuiL    TW  n^vr  nMUBflft  its 

wfciA  At  Fii  ■  i.i  mldiM  eopwmlj  raa  li»at>.  T¥e  liaw  mre.  k»««Tv,  os!^  ami 
to  Boammmam  foeL  wWb  hmr  InTe  been  fi«tlT  wed  U>  pvop«l  tke  Ih«I  Mniasa  iW  osadi 
csmat.  CMj  tke  M^  aprtMind  wmL  No  Imis  <r  n|»dt  ««r«  fooni  bctwtm  KmIl 
cuoBiaiTcgMWaBh.  ne^mKl  vm  m  widtk  Mid  drptk  aboatc^Ml  t»tlMt«f  tk» 
Tiw.  A  fiH  iiib>  W  ladaa*  K^e  aUmg  thgbmfcs  of  th»  liTw. 
m  Ywg^  WwA  t»CaXtwme^ il2  ut  IZwDm.)  the  CokMW^hm  A  mtMk  slack  cwifttl, 
plcBlj  sf  vaacr.  TW  coontrT  «IoBf  tke  iiTer  is  aostlj  nea  and  cuid,  bat  wiik 
sideraUe  laad  tkat  fiecBcd  fii  (br  caltiTatioB.    A  iew  Indiaa*  m  tiTin|r  «poB  tte 


Tbere  k  Mvcrij  aair  dmbcr  povm^  6naii  Black  caiiott  toCattTak.lwkil  wasacctt  wasfiil- 
low  aad  t*qaiig^)b«  a  little  drifk-wood  lodM  aksf  tke  baaki  for  the  wkol«  dbtaaca, 
Pfaadra  vkat  the  Eoacnlda  ased,  she  kA  about  com^  of  tin  dnft*wood  for  ow 
tim  m. 

Koduiig  vas  9WB of  tbeColorado  abore CalMUeL  InfbraiatMaoblatned  showed  that  a 
boAl  might  poasibl  J  be  taken  up,  with  difimHr,  to  a  poiat  3l>  anleB  higrber,  hot  that  thm» 


(yiriiirio  the  crooks  ia  theiiTcr,she  woaldbebotelghtBiilea^siaatinasKraHht  line  bj  laad 
firoaa  CallTiUe.  Mr.  Saiith,  the  Monaon  aceat,  staM  that  three  man.  at  di6rent  limes,  aad 
eaidi  iipMrut  of  the  other  s  proceedings,  had  been  sent  bj  Biigham  Yoong  from  Salt  Lako, 
to  examine  the  lircr  and  adjacent  coontiy ;  and  that  each  had  separatelj  repotted  that  CalU 
ville  mast  be  the  head  of  nariiratioo. 

Th£  Catc— Two  or  three  miloB  below  Roaring  nuads,  and  in  sight  of  thaoB,  ths  rirer  al 
»  bend  stiikes  the  face  ofa  steep  rocky  moontain.  The  action  of  the  water  has  hefescooned 
or  boUowed  out  a  rcfj  remarkable  cave,  about  70  feet  in  width  at  its  eatranoa*  extendiag 
diraetlj  into  the  rock  for  abont  200  feet,  and  having  a  height  of  ptrhaps  50  or  60  feet.  The 
cmicnt  setting  into  and  oot  of  this  care  carries  in  and  deposits  saflkient  drift-wood  to  keen 
It  full  to  extreme  high -water  mark.  When  the  Esmerslda  stopped  here  for  wood  it  was  foaaa 
|nled  in  to  the  height  of  20  feet  abore  the  then  staae  of  water,  filling  the  care  to  about  that 
ceight  for  neari  j  tbe  whole  extent.  It  is  supposed  that  if  the  care  were  cleared  out  ereiy 
year,  it  would  be  filled  afinesh  by  the  season^s  drift  If  this  be  so,  it  will  be  readily  under- 
atood  bow  Taloabie  the  caTo  may  become  to  a  steamboat  Kne  to  Callrille.  There  are  lugh 
grounds  near  by  upon  which  the  wood,  when  taken  oaL  could  be  safely  piled. 

GmsEMLAL  OBSEftTATioxs  tiTOH  THE  RivER,  &a~Tbe  average  current  of  the  Colorsdoal 
ordinary  low  stages,  where  do  contraction  or  special  obstruction  exists,  may  be  about  three 
and  a  half  miles  per  hour.  At  Irgh  water  it  is  of  course  more  rapid.  Against  such  a  current 
the  Esmeralda,  when  under  way,  towing  a  loaded  ^M^fp^  would  make  alMut  40  miles  per  dttj 
from  pmut  to  point,  running  only  during  daylighL  When  regular  navigation  is  established 
boats  will  undoubtedly  run  day  and  night,  except  that  when  reaching  any  difficult  place  al 
night  it  may  be  necessary  to  wait  for  daylight,  to  pass.  At  least  this  will  be  tbe  case  for  the 
greater  part  of  tbe  passage  to  Callvil!e,'  say  from  Port  Isabel  to  £1  Dorado  canon,  distance 
about  3oO  miles.  Whenever  steamboats  get  to  runaing  frequently  and  regularly,  the  con- 
stant stirriDg  of  the  sand  upon  the  bars  will,  it  is  believ^  keep  them  washing  away,  so  thai 
a  good  depth  of  water  may  always  be  found  upon  them.  A  steamboat  for  the  Call vi lie  trado 
should  have  an  Id-inch  cylinder,  draw  not  over  20  inches,  and  be  not  over  140foet  in  length, 
with  a  large  stem  wheel.  A  boat  like  this  would  go  from  Point  Isabel  to  Callville,  with  a 
barge  in  tow  carrying  200  tons  of  goods,  in  14  days,  runniag  only  by  daylight,  at  almost  any 
stage  of  the  river.  When  boats  of  this  description  are  plac^  upon  the  nver,  the  trips  will  be 
maAe  with  the  same  regularity  aud  certainty  as  on  the  rivers  ot  California.  Up  to  this  time 
there  has  never  been  a  suitable  boat  on  the  Colorado.  All  are  deficient  in  power  and  sise, 
and  some  draw  too  much  water.  The  Indians  living  along  the  whole  longth  of  the  river  are 
friendly  and  peaceable. 

Rougk  estiwuUe  tfdistmmees. 

Port  Isabel  to  Fort  Yuma 175  miles. 

Fort  Yuma  to  La  Paz,  175  miles 350     ** 

La  Paz  to  Williams  Fork,  60  miles : 4:tt>      •' 

Williams  Fork  to  Mohave  canon,  IRmiles 450 

Mohave  canon  to  Hardyville,  60  miles 510 

Ilardyville  to  Cottonwood  island,  30  miles 540 

Cottonwood  island  to  Callville,  60  mUes t»tH> 

Other  Statements.— At  the  same  public  meeting.  R.  G.  Snealhj-esq.,  of  Sau  l^^nuicisco, 
said  he  believed  that  freight  could  be  put  down  at  Callville  for  four  cents  per  pound,  and 
that  a  chance  was  now  offered  to  supplv  1^,000  to  130,000  people  with  the  neot'ssaries  of 
life,  and  they  ought  to  take  advantage  of  it.  In  answer  to  question  put  by  the  chairman,  ha 
said  that  he  believed  that  it  would  take  from  30  to  60  days  to  run  a  cargo  through  to  Call- 
ville. It  would  have  to  be  transhipped  at  the  mouth  of  the  river,  and  it  might  be  wall  to 
transfer  it  again  to  a  powerfrd  boat  below  the  rapids. 

30 
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-  Captain  Rogen  said,  at  teM  Ms  knowledge  went  there  wMaoputieiriartn^ 
gating  tlie  river.!  There  was  a  acardtj  of  wood  for  50  mike  below  CaUyiUe,  hoi  the  ^' 


moas  told  hia  that  there  was  a  mountain  at  the  baek  of  that  place  where  there  waa  pMy 
of  wood,  which  eonld  be  obtained  at  reasonable  rates,  say  abont  $7  per  cord.  Wood  oooldlSs 
procmed  the  whole  length  of  the  rirer  for  from  t3  to  $4  per  cord,  and  hy  cnttinr  II  Mb- 
seWes,  for  as.  He  thonght  that  when  proper  arraagements  were  perfected  Ihe  trip  eeold^e 
nuide  inttlde  of  15  daja.  Theezpease  ofrnnnine  a  steamer  was  less  there  than  here;  HM 
not  cost  nearly  so  mach  on  the  Colorado  as  on  toe  Sacramento  river.  Labor  and  wood  wsia 
ehes^per  there.  Theypay $50 per moatli to  me^  oa  the  Sacramento,  and  on  the  Cokaado 
enlr  |S5 ;  they  pay  fo  per  oora  for  wood  on  the  former  river,  and  ealy  |3  oa  the  late. 

Captaia  Rogers,  ia  answer  to  qaestieas,  said  that  the  earreats  were  stronger  and  not  so 
jegalar,  on  the  Colorado,  than  on  the  Sacnmento,  bat  there  was  deeper  water  on  thefoaasi; 
There  were  no  sand-bars  to  speak  of  above  Fort  Mohave^  and  the  liiver  was  not  pnictlcsl(f 
more  difficalt  to  navigate  thui  the  waters  of  the  apper  MissoarL  Bb  had  ao  doabt  ia  tiM 
world  tliat  it  woald  prove  the  best  paying  institntioa  on  the  coast;  it  would  oertaia^  ^ 
better  thaa  the  Sacramento  river.* 


BlOflOir   IT. 

CENTRAL  ARIZONA. 

It  was  not  until  1862  and  1863  that  an  attempt  was  made  thorongUy  to 
explore  Central  Arizona.  Whipple  and  Beale  had  crossed  by  tbe  35th  parallel; 
.Aubry  and  Lerooz  had  seen  something  of  the  Salt  and  Yeme  rivorsy  the  ciuef 
northern  tributaries  of  the  Gila ;  but  no  one  had  attempted  more  than  a  hnxiad 
passage  through, the  coontiTy  although  all  believed  it  to  be  rich  in  the  mecioai 
er^s.  Late  in  1862^  or  early  in  1863,  Powel  or  Pauline  Weaver,  a  noted  moon- 
tain  man,  who  had  crossed  Arizona  by  the  Gila  as  early  as  1832,  was  attiipifJ 
by  the  placers  at  La  Paz  to  look  for  others  in  the  interior  of  the  country,  and 
started  with  a  party  of  men  for  exploration.  Ho  found  what  have  ance  been 
known  as  the  Weaver  dig^ngs,  near  Antelope  Hill  and  the  town  of  Weaver, 
some  sixty  miles  south  of  the  present  town  of  Prescott.  About  the  same  time 
Joseph  Walkei',  another  well-known  and  veteran  pioneer,  arrived  at  I^ima  Vil- 
lages with  a  party  of  gold  hunters,  and  determined  to  go  north  to  see  what  the 
unexplored  country,  from  which  the  Indians  had  often  brought  fabulous  leports, 
really  contained  in  the  way  of  precious  metals.  This  party  discovered^  and 
ascended  the  Hassyampa,  one  of  the  main  streams  of  Central  Arizona,  which 
has  its  rise  about  ten  miles  southeast  of  the  town  of  Prescott,  and  runs  nearly 
south  until  it  sinks  in  the  desert  some  twelve  miles  below  the  town  of  Wicken- 
burg.  Part  of  the  Walker  party  went  to  the  Weaver  diggings,  where  on  the 
top  of  Antelope  Hill,  in  a  most  remarkable  position,  Mr.  Suelling  discovered  s 

*  AUhongh  tbe  deitcription  given  of  the  Colorado  river  in  the  above  report  is  rabstantially  e<HTe«i  to  ftr  m 
telateH  to  it*  general  feataren,  tbe  difficoltiea  of  itn  navigation  are  CQni»ldenU>lyanderrated.  liahoBldhe 
borne  in  mind  that  these  repretentationa  are  made  by  parties  interested  in  getting  np  ajobeme  to  secure  fhs 
Utah  trade.  So  far  fh>m  the  depth  of  water  being  greater  on  the  Colorado  than  on  tne  Soeramento,  my  om 
experience  fkrom  Fort  Mojave  to  Fort  Tnma,  and  all  the  testimony  I  have  been  enabled  to  gather  on  tbe  rab' 
Ject.  fhmish  direct  proof  to  the  contrary.  The  depth  at  the  ordinary,  low  stage  on  the  Ck>lorado  is  not  more 
than  two  and  a  half  feet  on  the  bars.  In  January,  1865,  the  Cocopah,  under  command  of  Captain  aoWMoa^ 
ene  of  the  most  experienced  pilots  on  the  river,  was  nearly  two  months  making  the  trip  fk-om  Fort  Tuna  to 
Pon  Hnjave,  and  tne  draught  of  this  boat  was  not  over  94  mches.  She  was  compelled  to  transfer  all  her  freiglit 
to  barges  after  passing  La  l^az.  Qn  the  return  trip  from  Fort  Mcjave  to  Fort  Yuma,  withoai  any  IMdit 
whatever,  she  took  nine  days  to  make  a  distance  of  less  than  300  miles  down  stream.  The  great  dificwty 
arises  from  the 'constant  tfmftlug  of  the  channels,  c4ased  by  the  cnving  of  banks,  depowits  of  sand  in  new 

£  laces,  and  consequent  changes  in  tbe  direction  of  the  current.  It  is  a  peculiarity  of  th»  rtver  that  ar^ 
taprovement  made  in  the  way  of  dams,  wings,  or  weirs  must,  fh>m  it«  very  nature,  be  of  temporary  beneflL 
This  natural  laws  which  govern  this  stream  are  constantly  in  operation.  New  caves  in  the  aUnvisA  hHiks 
throw  the  current  out  of  the  existing  channels ;  and  even  where  tliis  cannot  occur,  there  are  alwajrt  aew 
deposits  of  Mtnd  made  at  their  lower  extremltr,  thos  creating  new  obntndes.  The  Roaring  Rapids  fbrm  an 
almost  insuperable  barrier  to  navigation  beyond  that  pqint,  but  it  would  be  less  difficult  to  make  a  penaaosBt 
improvement  there,  where  the  banks  are  rocky,  thaa  m  the  long  stretches  of  the  river  below,  where  the  baaki 
are  composed  of  sand.  It  certainly  requires  something  more  than  the  unsupported  statement  of  ao  falsfested 
^taty,  however  rdiable,  to  Justify  the  assertion  that  the  Colorado  is  superior  to  the  Sacramento  as  a  navigable 
•tream,  or  that  it  can  ever  compete  with  the  latter  river  in  the  extent  or  value  of  its  trade.  There  ia  MlHwr 
the  population  nor  the  natoral  facilifiea  to  faitity  sneh  a  oondnsion.  Small  steamers  may  possibly  be  oaa* 
structed  to  navigate  the  Colorado  to  greater  aivaatage  than  those  now  in  use.  but  I  am  deariy  of  oi^aioa  that 
so  eztenaive  trade  will  euer  b«  carried  on  wlQ&  Sail  Lake  City  by  iihe  wi^^  of  Callville.— J.  R.  K. 
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XBCK  wj^^niTTF«.  a2<{  '.mt  mai  h-  -win  u  nary  tulifix  riii  5^  Ofit  n  »■  ^itutIi  tin't 
1:  if  xii»  rosnuiB.  unnTf^s-SKU.  liw  i:  vmur  r<iuu.  ru  luu.  n.  r.h>  ii-q  n    iii^  TT>i-««ft^ 

Till-  "W^jiJi-r  itfcr^  r^wroiilrt  ns.-^wif^.  t<  Tl^Asn^Animv.  fimimt  ^oir^  »■  prt»:'> 
"fwsETT  "Hour.,  and  n.  iii*  T-mKr  ii:"  :?<r;;  uiu.  jSih  ml^inc  ivwiw^sva.  a:  itv   *  x->4\ 

izucifc  iiiir  liiLtt..  i:  ai7  iftss-  :"iim  si  h:j]:  iiiiVhtii  i»:  iif»hjirs  l>*xv  >v»i^i.  f^^ticr^n 
Tif*^-  fcjM  ruciier-iC  niii.'X  ir»»"if.  t»T.  Bit  ^nc  ^awi*.  Umr  miW  <«si  oi  Vvf.v  <^fw*k 
As-  liif  ii"ij*-«!?t  were  TiTt*rT  Trt-l!  "Wtiffefr.  :.hi    mitwnv  Hsctm.  i!^  liv'ii  Vv.   OMi-riM 

_  ^  ^  ^  *  •  «  ■  ^ 

s-j^r!:.  uiiC  ««T»T»er  wrre  frtnud.     li.  liw   rxi-irwiwiii  «  crniu  mMr.H  'm-s^rr  imw>4^ 

Ufci.     Tbe  stTxriiioe  or  smmnh  of  Un  ciukvr.  is  qnirr  r\T«h  Irwl,  *  )%Ut<>AN  <4  i\i 
xeen  milef  wide  and  over  a  lir.TJtint-d  lorijj  ivvon-^i  ^-iih  im«<^.     W'<^i  %\\  Oun  a»4 
9eparai«*d  frcnn  ii  hy  ibe  Timi.-*  or  l''it^\»:i  pl*i:is^  liwi  ;ho  Siwrr*  l\ii*|j*;  a  *n^ 
liuTiMiia-  eir*vaT€id  n<\^  <*f  ab  ir.T  60  niil<*s  in  lo^urib. 

Th€-«r  will  \tt  dt-SCr!liiv;  M '.laniU'lv. 

•  • 

TLe  }iT(tad  vfJ.lf-}^  W-:^i-r:i  xho  !uo  tirst  ran^ri^s  ojvn  iiimi^x^ainI  mdi)  ismu^iVI 
xrith  the  srreat  Val  Tie  C'i:i«:.i,  whivh  lit**  U^von*i.  Umnd«vi  «^«  iho  t^oiilxvtM  1»\ 
escarped  mural  edir^  I'f  li^r  sr.vst  Plateau  or  iV^loi-a^^o  Mo>si,  ik\u\  x\\\  ih«»  ^o-^i  l^\ 
ihe  massi  «'f  tbe  Aztec  i:i"i::r  ains.  Tliis  e\Ioudt^^  \alle\  or  )s\a'\\\  M>liMu  ^>  is\\ 
C'.mnected.  and  the  eniin*  d.ain.-ist^emptu^s  arimnd  \\\v  \\\\r\\\o\\\  o»d  ol  iho  'l\mio 
m^nintains  into  the  wi's:  l»ranrh  of  tho  Kio  Venii», 

The  vallev  Ivinsr  west  of  tlie  Sierra  1*rieta  dniiiw  lh«»  WiUiamj*  fovk 

•         •  • . 

The  Tonto  Plate  at. — This  sin^jiilar  taMo  ninjr«*  if*  uuliko  nuw.1  Hirttitn  In 
Arizona.  It  is.  in  fact,  a  ]virt  of  the  jrrand  Mosji;  ilHsuimiul  UMiti^  on  Iho  o\«ol 
level  of  the  plateau,  and  only  seiuirjilM  fnnn  il  tm  ll>ei»:iM  hv  iIh*  diM^plv  iMiMMlod 
caTion  of  the  Kio  Venie.  This  stream  has  eul  »hi\Nn  a  valh«\  of  iihoiil  :\,\\{\{)  U^\ 
deep,  and  thus  isolattMl  the  Tonto  ninj^fi*,  h-avinj^  il  us  an  nMll,\in,t(  ulilp  ol 
plateau,  havin*^  the  asfK*ct  from  the  country  »»n  either  hide  of  a  Irne  nno'o  Tho 
excavation  of  vast  valleys  on  its  western  side  liavc*  U'll  a  liii(h  oNearpntiMil  ol  Hh 
strata  on  that  flank. 

Alonj;  its  base,  where  the  erosiin  has  cut  dei^pest,  granite  oonim  «if  lhi>  niidei 
lyin<j:  system  are  laid  hare,  tsiriously  varyiujr  the  general  aspcM't. 

The  exact  limit  of  this  table  in  its  soiuheru  extensitHi  in  mil  ye!  kho\ui,  Iml 
like  the  Sierra  Prieta  it  nmst  finally  sink  unch-r  tlie  low  planiiifil  flm  Kin  Malailn 
and  Gila. 

Its  summit  is  alnjut  8,000  f«t»t  hii^h,  rinini^  at  the  norlhiTn  I'Mil  fo  mwitU  Jl.tUMI 
.ibove  w^a  level.  Forests  of  j)ini4s  FrmHmiitnui  and  piHttn  /Mmtirfium  imov  In 
w»nsiderable  extent  over  its  more  elevated  )HMlionH,  and  a  mortt  tunuilaiil  fftowlti 

•  Report  of  Clarence  King,  «*»q.,  of  tho  HtnU*  p^iloi^U'iil  miiv^-y  i»f  (!tiUluiiilii,  !•»  C'liliHiiit 
B.  S.  Williauisou  on  the  geological  featurcfi  uf  Nurtlifrn  Arlxomt 
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of  Inmoh  and  gnunma  gnmdB  is  eveiywhero  found.  Water  is  rare  except  inito 
two  rainy  seasona. 

The  Siebra  Pbixta. — ^Bj  referring  to  the  map,  the  geographical  potttUi 
aad  extent  of  this  important  claim  will  oe  easily  seen.  I  shiSl  confine  myidf 
to  a  few  notes  on  its  stroctore,  and  the  distribi^on  of  waters  and  timber. 

From  our  elevated  podtion  upon  one  of  its  culminating  peaks,  we  could  look 
down  the  line  of  the  range  and  overlook  a  laige  portion  of  the  wide-spread  Ibot- 
hill  system.  In  this  description  I  shall  use  all  the  notes  aftervi^ards  made  iboa 
other  points  of  view,  both  from  the  valley  of  Kirkland  creek  and  the  snmmitB  of 
the  Aztec  chun. 

GbAKITE  MoUNTAnr,  the  IfOETHEBN  TEEiniin78  OF  SlEEBA  PbIXTA.— Al 

immense  pile  of  eranite  rears  out  of  the  plains  and  low  foot-hills  which  st>^ 
eastward  and  soutn  from  the  Aztec  mountains.  To  the  eastward  it  presents  a  retj 
rugged  front,  deep  scored  by  ravines  and  ribbed  by  cragged,  precipitous  spurs,  u 
is  an  elongated  mass,  ending  northward  in  barren  rock  cones  of  700  ofBOO  feet  in 
height,  and  on  the  south  extending  into  the  summit  ridge  of  the  chain.  "Withia 
a  radius  of  four  or  five  miles  of  the  base  the  whole  distance  is  occupied  by  lorn 
ridge-like  masses  of  granite,  which  are  covered  with  immense  detached  bonldm 
poised  one  upon  anower  in  strange  positions.  Among  these  are  many  e^^Hmfti 
masses  weigning  80  to  100  tons,  balanced  on  the  small  end. 

General  STRncTUBE  of  the  Rakoe. — ^The  granitic  ndge  terminating  in 
the  peak  just  mentioned  extends  southward  for  about  65  miles,  mftint^w  ga 
average  elevation  of  nearly  8,000  feet,  rising  in  three  conspicuous  places  to  iSoat 
9,000  feet  each.  These  are  Granite  mountain,  the  northern  terminus,  Hoant 
Union,  about  the  middle  of  the  range,  and  BradshaVs  mountain,  its  southern  end. 
Its  average  extention  latterally  is  25  miles.  The  topography  is  compaxatively 
simple,  coufiisting  of  the  central  ridge,  which  is  usually  straight,  and  finom  wludi, 
at  nght  angles  on  cither  dde,  project  long  rocky  spurs  descending  at  easy  grsdoi 
to  the  plains  on  both  sides. 

Tabular  masses  of  nearly  horizontal,  sedimentary  rocks  rest  unconformably  on 
the  8purs  in  the  Big  Bug  district,  south  of  Prescott,  varying  the  rolling  character 
of  the  surface.  These  isolated  fragments  of  mesas  are,  without  doubt,  relics  of 
the  same  beds  which  form  the  Tonto  and  Colorado  plateau,  and  which  have  been 
accideutally  left  in  the  great  period  of  erosim,  when  the  main  mass  of  overlying 
rock  was  worn  away  and  carried  off  from  the  granitic  fianks  of  the  Sierra. 
Accompanying  the  granite  is  a  system  of  hiffhly  inclined  (and  even  vertical) 
rocks^  which  strike  with  the  range,  skirting  its  eastern  base,  and  forming  the 
material  of  the  lower  foot-hills.  Southward  of  Prescott  this  series  of  rocks  widen, 
and  finally  occupy  more  than  half  of  the  eastern  slope. 

They  are  of  great  importance  geologically,  as  being  the  chief  auriferous  rock 
of  the  region,  and  enclosing,  parallel  with  their  stratification,  the  main  quartz 
lodes  of  the  Prescott  and  Big  Bug  districts.  Metamorphic  slates,  mica  sheets 
and  quartzites  are  the  principal  rocks,  but  there  is  interbedded  a  fine  seam  of 
micaceous  oxyd  of  iron,  a  hematite  of  apparently  great  purity.  This  zone  seeotf 
to  be  about  15  feet  thick,  and  I  have  traced  its  mdications  for  about  17  miles. 
West  of  Mint  valley  it  is  conspicuous  in  a  sharp  purple  outcrop,  which  may  be 
followed  north  and  south  for  several  miles,  dipping  about  85^  to  the  east 

The  detrital  matter,  sand,  gravel  and  clay,  wnich  has  been  brought  down  from 
the  slopes  of  the  ch^  and  deposited  by  former  torrents  in  valleys  among  the 
lowest  foot-hills,  and  even  out  upon  the  plains,  has,  in  crossing  the  auriferaos 
zone,  become  mixed  with  its  peculiar  rocks,  and  cont^ns  the  gold  resulting  from 
their  disintegration  and  decomposition.  These  gravel  deposits  and  stream  sands, 
although  never  (so  far  as  known)  so  rich  as  the  placer  washings  of  Califrrnia, 
are  yet  sufficiently  charged  with  the  precious  dust  to  pay  for  washing,  especiallr 
where  water  enough  for  extended  operations  is  present.    It  is  curious  to  observe 
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long  tlae  plaoer  grounds  of  tliis  regioii  muueimit*  obwnre  trM«6  ist  dif  ferm» 
nhabitantfi. 

Cireabr  moimdt  of  stones  occnpr  manr  of  tlie  Ifttle  knolls  «nd  lici^vbts  along 
be  fitmmfiy  and  everyirbere  they  exist  nnmberiess  friujvients  of  etnthenwai^^ 
ad  gUzed  pottenr  are  tliickly  strewn  over  the  sorfiMXu  That  these  rains  are  of 
onsidenble  age  is  proved  by  laige  oedar  tiees  whose  roots  penetrate  and  emhmoe 
be  oonfosed  rock  pOes,  and  which,  by  esaminadon  of  the  rings  of  gTx>wth«  aie 
jfond  to  be,  in  some  cases,  not  less  than  200  ycare  old.  It  is  ffirmly  believed 
•y  many  placer  minere  that  the  gold  ground  has  formerly  been  washed  o>Tr. 
liis  idea  is  based  on  the  disturbed  positicm  of  the  bonld^  and  giavel  in  the 
arth,  and  a  frequent  absence  of  that  regular  bedded  stnicture  which  materials 
epoflited  by  water  generally  have,  and  whidi  the  dijmng  over  and  washing  by 
imers  must  obliterate.  It  will  not  be  long  before  this  must  bo  established  or 
isproven,  for  it  is  impossible  to  suppose  that  no  implements  would  bo  lost  (and 
mbedded  in  the  giavel)  by  these  ancient  miners.  It  will  bo  an  interesting  piece 
•f  history  if  the  proof  is  finally  found,  that  ^e  fonner  inhabitants,  whose  origin 
ni  life  and  disappearance  is  so  wrapped  in  mystery,  were,  like  the  present  settlers, 
D  quest  of  gold.  Of  the  metalic  contents  of  the  Sierra  Prieta  little  is  yet  kno^ii. 
ToId  is  known  to  exist  in  considerable  amount^  how  richly  and  how  widely  dis* 
riboted  time  only  can  tell ;  rich  surface  specimens  and  the  exaggerated  ideas 
»f  prospectors  are,  of  course,  no  more  than  an  indication,  not  even  amounting  to 
L  probability.  That  the  rocks  are  remarkably  rich  in  large  quartx  veins  is  tme, 
»at  their  chyacteristics  are  utterly  unknown,  and  the  rich  surface  distribution 
nsy  not  be  continuous  in  depth. 

Iron  I  have  before  mentioned  as  existing  in  a  bed  of  hematite,  but  unfortu- 
lately  the  want  of  coal  forbids  the  extraction  of  this  most  precious  metal.  It  is 
inite  possible,  however,  that  the  plateau  strata  lying  east  of  the  Bio  Verde,  and 
(vhich  are  yet  wholly  unexplored,  may  be  found  to  jneld  coal.  Silver  is  present 
in  certain  galena  veins  in  workable  percentage.  I  examined,  chemically,  at  Gen- 
eral Mason's  laboratory,  one  specimen  which  contained  over  $400  to  the  ton.  l^ho 
sopper  indications  are  frequent,  but  as  yet  no  deposit  has  l>oen  sufficiently  pnis- 
pected  to  throw  light  on  its  occurrence.  The  soil  of  the  mountain  valleys  nlong 
the  chain  is  often  rich  in  elements  of  fertility,  but  from  the  great  elevation  and 
^reat  nocturnal  ra<liation  in  the  clear  summer  months,  it  is  found  that  few  crops 
can  bear  the  rigorous  climate,  frosts  occurring  in  every  month  of  the  year. 

Timber  of  the  Sierra  Prieta. — Everywhere  above  5,000  feet  the  range  is 
heavily  wooded  with  coniferous  trees,  chiefly  the  pinus  ponderasay  which  ranges 
from  the  elevation  mentioned  quite  to  the  summit.  It  has  about  the  same  habit  of 
growth  as  on  the  flanks  of  the  Sierra  Nevada,  but  averages  considerablv  less  in 
height ;  its  average  is  hardly  over  150  feet.  Tlio  timber  of  this  species  is  (fecidedly 
t>etter  than  in  California,  where,  from  the  long-continued  dry  season,  or  some 
other  powerful  climatic  cause,  the  wood  is  so  brittle  that  a  tree  in  falling  will 
often  break  in  five  or  six  sections. 

AH  along  the  more  elevated  parts  of  the  range  are  scattered '  groves  of  a  fir, 
(abies  DouglassiiJ  and  the  piuon,  fpinus  edulisj  also  a  slender  balsam  {\rj{\m)' 
bahly  picca  grandis.J  The  timber  of  all  these  is  very  good  for  all  the  ordinary 
architectural  purposes. 

A  poplar,  (p.  frenialoidesj  a  tree  having  a  very  white  bark  and  ragged,  wide 
branching  habit,  is  found  on  the  upper  waters  of  all  the  streams,  even  a>K>iit 
springs  at  the  summit.     Its  timber  is  too  soft  for  most  luies. 

Another  of  the  poplar  family  (a  cottonwood)  skirts  the  stream  banks  and  beds 
in  their  levels,  ana  continues  downward  into  the  extreme  frxit-hills  to  the  sinking 
grounds. 

Near  the  lower  limits  of  the  yellow  pine  tunber  are  live  oaks  of  two  sjKMnes, 
Erenerally  too  small  to  be  of  value,  and  a  large  wide-spreading  jnni|)er,  (j.  pachyp- 
iilceaj    These  last  are  dotted  over  the  foot-hills  in  open  groves,  and  together 
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sriUi  a  walnut*  which  generally  keepe  the-  iminediale  vidmty  of  streaaH^  tta^ 
quite  out  into  the  plains.  For  60  imles  in  length,  by  from  16  to  20  hroad,  Am 
lan^  is  well  timbered  with  the  above  Bpeoie8|  and  is  decidedly  the  moat  bsMfA 
]rag;ion  in  this  req)ect  within  a  great  cUstaace.  Yeiy  many  yean  of  settleipMt 
aad  enterprise  woold  be  repaired  to  make  a  serions  inroad  on  this  valaable  wdod- 
laskdf  and  unless  the  mines  should  prove  extraordinarily  rich  it  willalwiqfa^tiplj 
|tla^  demand. 

WIteb  System  of  Birrba  Pstbta.— Olimatic  caosesi  which  eveiy^i^iere 
govern  the  distribution  oi  waters,  are  somewhat  peculiar  in  their  aotioii  b  tlua 
legion.    We  have  not  yet  sufficient  knowledge  of  the  atmospherio  diangeato  | 
thoroughly  understand  the  deportment  of  streamfli. 

.  In  general,  during  ih<s  winter  months,  there  is  an  immense  preoiintatioii  cf 
vapor  ever  the  whole  plateau,  which  is  deposited  in  the  form  of  snow  in  heavy 
banks  upon  all  the  mountain  chains  and  more  elevated  rolls  of  me«L  This 
period  is  not  one  of  continuous  cold,  but  is  firequentlv  broken  by  a  few  dtys,  oc 
even  weeks,  of  mild  weather,  when  the  power  of  the  sun  ra^ndly  melts  gnat 
quantities  of  snow,  and  all  the  brooks  of  the  Sierra  Prieta  are  brimfaD.  The 
dear  nights  during  winter  produce  an  intense  cold,  the  thermometer,  even  aft  Pies- 
cott,  several  Umes  indicating  as  low  as  11^,  Fahrenheit;  the  melting  of  aMw  is 
suspended  and  much  of  the  sur&ce  water  fixxKen  up,  so  that  in  the  montiiig  &» 
strMm  is  very  low,  while  by  3  o'clook  p.  m.  of  the  same  day  it  is  a  tarrent. 

The  period  of  winter  is  followed  by  a  warm  spring,  when  the  air,  instead  of 
showing  a  difference  of  only  3^  or  5^  between  wet  and  dry  bulbs^dicates  {8* 
and  30^  of  difference. 

The  mountain  snows  are  rapidly  melted,  and  by  Hay  are  nearly  diaappieared; 
then  the  streams  gradually  lall,  the  volume  of  water  becomes  lees  und  kes. 
Finally  they  shrink  back  into  the  mountains,  having  an  intermittent  flow^ehieflj 
hidden  underneath  the  rivers  of  sand  which  fill  their  beds.  Constant  and  nqna 
evaporation^  caused  by  the  thirsty  condition  of  the  heated  air,  renders  the  remain- 
ing waters  alkaline.  This  season  of  droughts  and  shrunken  streams  gives  way  in 
July  and  August  to  a  second  wet  season,  one  of  copious  summer  showers.  The 
conditions  and  geograpliical  extent  of  this  rain-fall  are  not  known. 

Vast  masses  of  cloud  are  almost  daily  condensed  over  the  crest  line  of  the 
Sierra  Prieta,  and  toward  the  middle  of  the  afternoon  drift  eastward.  Simikr 
storms  gather  along  the  Aztec  mountains  and  around  the  isolated  volcanic  cones 
of  the  upper  mesa.  This  discharge  of  rain  is  represented  to  be  very  rapid  and 
great,  and  as  accompanied  by  a  brilliant  display  of  lightning. 

The  course  of  these  storms  seems  to  be,  according  to  general  testimony,  from 
the  Sierra  Prieta  eastward,  and  from  San  Francisco  mountains  southward  and 
eastward,  over  the  Megollon  mesa.  This  phenomenon,  of  almost  daily  occurrence 
during  July,  August,  and  early  September,  at  the  very  season  when  over  the 
greater  part  of  Arizona  plants  are  dyin^  of  thirst,  has  a  powerful  influence  on 
vegetation,  redeeming  the  land  within  its  range  from  the  condition  of  a  desert 
The  influence  of  this  season  on  the  streams  is  not  so  ^eat  as  would  be  expecte<i, 
from  which  I  am  inclined  to  think  that  the  discharge  is  chiefly  over  phuns,  where 
its  irrigating  effect  is  seen  in  a  fine  crop  of  grass. 

Water  for  steam  purposes  in  the  mining  region  is  plenty,  if  used  economically, 
throughout  the  whole  Sierra  Prieta,  but  all  placer  works,  except  single  rockers, 
must  be  suspended  during  about  half  the  year. 

Grass  Plains  near  PaESCOTT. — ^l^he  streams  which  rise  among  the  volcanic 
group  on  the  Colorado  mesa  johi  those  from  the  Aztec  range,  and  have  ezcavateii 
out  of  the  mesa  formations  broad  vallevB,  whose  general  elevation  is  tsom  5,000 
foet  to  5,600  feet  above  the  sea.  Of  tnese  the  largest  is  known  as  tlip  Val  de 
China.  Williamson's  valley,  lying  north  of  the  Sierra  Prieta,  is  also  ocmnected 
9s  an  arm  to  the  Val  de  China,  and  in  the  same  drainage  system  are  the  etm- 
nected  plains  between  the  Tonto  and  Prieta  ranges.    Taken  together  they  form 
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an  area  of  Bot  less  than  500,000  acres;  add  to  this  aboat  300,000  acres  of  thinly 
wooded  foot-hills  sorroimding  the  plains,  and,  like  them,  well  supplied  with  gia«d, 
and  we  have  a  region  of  grass  land  of  nearly  a  million  acffes. 

In  the  coldest  winter?  snow,  although  on  rare  occasiond  qnite  covering  thid 
area,  never  lies  more  than  a  few  days. 

At  present,  owing  to  the  Apaches,  stock*nddng  is  not  poasable,  but  if  the  mines 
fiiionld  half  come  op  to  the  wealthy  yield  which  is  oonndently  predicted  by  the 
mine  specnlators,  both  civil  and  military,  this  vast  stock  range  will  be  a  most 
valoabie  accessory  to  the  nuning  settlements 

The  grasses  are  all  of  the  kinds  known  as  bnnch  grasses,  never  forming  turf. 
How  these  would  last  if  eaten  down  yearly  and  cropped  closely,  it  is  impossible 
to  say. 

Water  is  not  abundant  over  these  plains,  but  the  immense  amount  of  drainage 
wbich  flows  beneath  their  surface  and  imite  to  ferm  die  west  fork  of  the  Verde, 
ooald  doubtless  be  reacheil  by  wells  not  feir  below  the  surface. 

We  remained  aloft  on  the  Granite  mountain  two  days,  February  21  and  22, 
atndying  carefully  all  the  topographical  features  within  the  range  of  view.  The 
night  was  comfortless,  with  a  wind  that  cut  through  our  limiteil  supply  of 
blankets,  but  the  mild  temperature  we  found  on  regaining  our  camp  in  the 
valley  soon  thawed  us  out.  On  the  morning  of  the  24th  we  starte<l  for  Skull 
valley.  Oar  road  car%'ed  around  the  northern  base  of  Granite  mountain,  through 
a  succession  of  low  spurs  and  intermediate  valleys,  the  former  covered  with  scrub 
oaks  and  chapparal  plants,  and  the  latter  with  a  scattered  carpeting  of  dry  grass 
and  the  dead  stems  of  herbaceotis  plants.  Continuing  on  the  curve  till  our 
direction  was  southward,  we  entered  the  upper  end  of  a  long  belt  of  level  grass 
land  lying  under  the  western  flank  of  the  Sierra  Prieta,  and  called  Skull  valley 
fix>m  the  number  of  crania  the  Apaches  have  thrown  there. 

The  following  day  (the  25th)  was  devoted  to  a  fruitless  search  after  a  lost 
member  of  our  party.  The  26th  (Sunday)  was  likewise  spent  in  trailing  the 
missing  man,  and  by  nightfall  we  determined  that  he  must  have  gone  to  Skull 
Valley  settlement.  Four  of  us  rode  down  there  at  midnight  and  found  that 
Brinley  was  safe  and  had  started  back  to  look  for  our  camp. 

A  little  after  sunrise  next  morning  we  met  the  wanderer  and  took  him  back 
to  camp.  Monday  Mr.  Gardner  and  I,  ^vith  one  soldier,  climbed  a  bold  granite 
cone  north  of  our  camp,  fiora  the  summit  of  which  we  had  a  lino  topographical 
view. 

Near  us,  and  bordering  the  Skull  mountains,  lay  a  rolling  belt  of  foot-liills, 
chapparal-covered  and  roughened  by  outcrops  of  granite. 

Skull  Valley. — This  level  valley  is  approximately  20  miles  long,  with 
bottom  land  of  varying  >\ndth,  from  one-fourth  to  a  mile,  and  winds  between  the 
foot-hills  of  the  Siena  Prieta  on  the  one  side  and  a  range  of  granite  and  so<li- 
mentarj'  rocks  on  the  other.  It  is  intersected  about  midway  by  a  cross  ridge  of 
granite,  which  has  acted  as  a  retaining  wall  to  the  accumulating  detritus  washing 
down  from  the  mountain  sides  above  it,  damming  it  back  and  elevating  the 
northern  portion  of  the  valley  about  150  feet  higher  than  the  other.  The  mate- 
rial of  the  northern  section  is  mostly  of  disintegrated  granite,  and  the  vegetation 
of  a  poor  character,  except  two  species  of  live  oak,  which  flourish  finely  an<l 
seem  always  to  like  a  granitic  soil.  South  of  the  granite  ridge  there  is  a  decided 
improvement  in  the  soil,  owing  to  the  presence  of  metamorphic  (mal  jfai^)  rocks 
lying  west  of  the  bottom. 

Here  are  the  fanning  settlements,  founded  on  a  deep  black  mould  of  gn»at  ft^r- 
tility  f  with  a  climate  never  very  cold  nor  ever  intensely  hot,  they  may  hope  to 
accomplish  considerable  agricultural  development.  The  waters  of  this  valley 
flow  southward  through  a  gap  in  the  metamorphic  hills,  and  empty  into  Kirk- 
land  creek,  a  tributary  of  the  Santa  Maria. 

In  the  granite  hills  which  project  from  the  western  raago  into  the  head  of 
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Sknll  valley^  is  a  living  spriiig  tbat  contains  Baffident  water  for  a  laiM 
even  in  dryaeaaona;  ffood  bnnch  muB  mder  the  live  oaks  and  aootterra  i      ^ 
the  chapparal  on  all  the  hillsy  ana  a  plenty  of  five-wood,  make  tliia  an  aitiaflim 
camp. 

Tne  chmn  of  granitic  hilla  lying  west  of  Skdl  vallev  are  at  iheir  southeni  eid 
denretoedi  and  mially  buried  beneath  aedimentaiy  beds.  These  aie  p^^MaQy 
of  iitde  importance,  excqpt  as  being  the  divide  or  water  shod  between  KiAlaiw 
creek  and  tne  Santa  Mana.  From  the  granite  cone  spoken  of  above  we  obtained 
onr  first  near  view  of  the  great  and  interesting  basin  of  the  Santa  Maria. 

It  seemed  to  ns  at  first  like  a  confdsed  labjrrinth  of  rock  ridgee  piled  sp  tat 
above  the  other  without  system  or  order,  but  a  further  study  from  several  odnr 
points,  overlooking  it  more  completely,,  and  several  tramps  into  its  depths,  gam 
US  a  g9od  knowleqa^e  of  its  structure.  Before  describing  this  singular  plaoe^  I 
will  anticipate  our  work  a  little,  and  ^ve  the  results  we  arrived  at  in  tne  woui 
reoonnoissance  up  to  the  Skull  vtJley  settlements. 

A  road  from  Presoott,  either  to  the  settlement  at  Wickenburg,  to  La  Pte,  or 
to  the  mouth  of  Bill  Williams  Fork,  must  either  follow  the  present  road  to  Hiiit 
valley  and  around  the  northern  base  of  Granite  mountun,  and  down  to  BkuU 
valley,  making  a  long  horseshoe  curve,  and  returning  in  a  distance  of  98  nibr 
to  within  1 6  of  the  starting  point,  or  cross  the  high  range  directly.  We  ezpkiied 
two  passes  over  the  mountains,  one  directly  west  of  Prescott,  whicb,  fr«  tks 
great  accumulation  of  winter  snow,  wocdd  be  quite  impaesable  during  five  month% 
and  another -called  the  Indian  pass,  which  offers  gr^  focility  for  the  O(Mistn0^< 
tionof  aroadr  The  Apaches  rarely  &il  to  decide  wisely  on  all  matters  of  tafl; 
a  well-beaten  path  through  the  pass  attests  their  sagacity.  This  depvessiail 
can  hardly  be  over  1,000  feet  above  Prescott,  and  from  its  open,  ezpoeea  natas 
it  can  hardly  have  more  snow  than  the  valley  at  Fort  Whipple.  Apnaroaehei 
from  the  Prescott  side,  the  pass  is  reached  by  a  gentle  ascent  through  ToSBag 
wooded  country,  and  without  any  of  the  difficulties  of  ordinary  mountain  roads. 
A  good  covering  of  soil  and  gouorally  even  surface  leaves  little  to  be  done  besids 
occasionally  digging  out  stumps  or  picking  away  a  few  stones.  The  deecerit 
into  Skull  valley,  although  not  so  gentle  as  on  the  eastern  slope,  still  presenti 
no  obstacles,  either  of  grade  or  rocEy  surface,  which  cannot  be  overcome  by  a 
small  expendiure.  A  road  through  here  would  be  always  passable,  and  would 
reach  the  Skull  valley  settlements  in  about  1'^  miles,  saving  18  or  19  miles,  and 
reaching  the  valley  in  one  day  loss  than  by  the  present  road. 

Ha\nn^  reached  Skull  valley,  a  road  from  Prescott  to  Bill  Williams  Fork  must 
citlier  follow  the  present  line  to  Date  creek,  or  else  cross  the  Skull  raountaini 
liclow  Tonto  spring  and  keep  the  hiffh  mesas  of  the  Santa  Maria.  This  latter 
is  the  shortest  way,  and  we  explored  it  to  determine  its  practicability. 

February  28  we  crossed  the  divide  about  a  quarter  of  a  mile  from  camp  Na 
4,  and  descended  gradually  among  rolling  chapparal-covered  hills,  following  the 
dr}'  tributary  of  the  Santa  Maria.  After  marching  about  four  miles  we  found 
ourselves  on  the  brink  of  a  deep  impassable  ca&on,  with  rugged  vertical  walls  of 
black  cellular  rocks.  In  the  bottom  were  chaotic  piles  of  angular  debris,  fiv- 
bidding  a  passage  down  the  ca&on,  even  had  we  found  a  place  to  descend.  To 
go  around  the  head  of  the  cafion  would  only  load  into  a  maze  of  deeper  ones. 
Our  only  way  was  to  keep  the  high  mesa  and  work  westward  parallel  to  the 
cafion,  crosdng  the  lateral  gorges  which  were  made  by  its  tributary  streaaa 
Into  one  of  these  we  were  forced  to  descoid  to  a  depth  of  fully  1,000  feet,  and 
at  an  angle  so  great  as  to  forbid  the  approadi  of  a  wagon  road,  except  by  tagug 
to  and  fro  at  great  expense.  Having  regained  the  opposite  summit  of  the  meea. 
we  continued  southwest,  following  an  olA  Indian  trail  skirting  the  bordeis  of 
the  cafion.  The  surface  of  tiiis  plateau  is  thickly  strewn  with  blocks  and  Deh^ 
ments  of  all  «zes  of  a  dark  brown  cellular  rock,  half  buried  in  the  earth ;  thcv 
sharp  edges  cut  our  mules'  hoofs,  and  rendered  footing  exceedingly  i 
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e  ml  temed  br  the  dMonpofiidoB  of  tloB  amI  jmtm  lock  Ibmew  wbcii 
roo^blr  fviftked  in  cbe  wvc  wttHvi.  m  mDukaiblT  tenacMMS  ninr  claT«  wlneh 
•e«  erm  if  tlwie  wne  bo  difficoh  cutofesk  voold  «l  tiiiMs  nake  a  nMH}  quiie 


rbe  Brake  straggled  on  over  tbk  ronck  teble-lainL  and  aboQt  the  nuddle  of 
sHeiiiooo  broagbi  us  to  a  sn^rolar  depiefisioii,  where  we  found  water  and 
iped. 

I  gnnite  cone  roee  oat  of  the  wml  pmis^  and  all  aroand  its  base  the  strata  ka^e 
n  worn  away,  leaving  a  loand  basin«  in  the  middle  t^  which  is  the  cone  of 
DO  or  l.SOO  ^eet  height.  Here  is  pennanent  water  in  tanks,  and  a  i»ood  oamp 
■nd ;  grass,  in  great  qnantities  and  of  excellent  kinds,  abounds  all  over  tW 
^boffin^  hills  and  mesas,  and  wood  enoi^  for  all  camp  porposes  may  be 
eeted  from  the  shmbby  cedais.  Mr.  Ganiner  climbed  the  cone  on  the  followii^ 
;  while  I  explored  the  canons  and  tables  for  a  road  line. 
'>om  this  camp  we  made  a  nomber  of  pedesoian  excursions,  getting  at  last  a 
iplete  knowledge  of  the  somnmding  topograpl^v.  The  diffic-ulties  which  lie 
he  way  of  a  rcMid  are  all  of  them  of  a  nature  that  can  be  overcome,  but  only 
ii  n  Teiy  great  expenditure.  Compared  with  the  very  small  gain  in  distance 
r  the  Date  Creek  road,  it  is  much  more  than  eompensateil  by  the  accidental 
mctflrof  the  ground. 

m  moving  our  camp  we  descended  into  a  ciUion  which  winds  through  a  laby* 
h  of  connised  piles  of  granite,  the  trtdl  doubling  and  twining  to  avoid  impaas- 
9  cngs,  and  finally  emei^ing  on  the  edge  of  a  mesa,  from  which  a  steep 
livity  of  about  a  thousand  feet  leads  to  the  rolling  country  bordering  the 
lev  of  Kirkland  creek. 

ilKNDpson's  valley  is  a  circular  expansion  of  the  main  Kirkland  valley,  and 
f  topi^n^phical  interest,  as  its  present  water  system  is  di\*ided  by  a  low,  flat 
r,  A  half  draining  down  one  side  of  a  hiffh  granitic  ridge  and  half  down  the 
ST,  uniting  about  four  miles  below,  and  nowug  as  one  stream  into  the  Santa 
ria. 

Ve  foDowed  the  dry  canon  of  the  northern  branch,  keeping  the  narrow,  sandy 
as  it  wound  back  and  forth  between  the  interkxkiug  spurs  which  jntteil  from 
\k  granitic  ridges  on  either  side.  Tall,  monumental  plants  of  the  Curins 
aniicus  stood  erect  among  the  debris  ami  rock  ruins ;  their  shafts  of  flntml 
»n,  leafless,  and  trimmed  with  thorns,  heighten  the  sisivage  as^iect  of  the  defile, 
^he  pass  opens,  after  four  miles  of  ^^indiug,  into  an  open  valley  lying  aloiiff 
Santa  Maria.  This  level  area  of  alK>ut  2,ok)0  acres  of  sandy  soil  is  bi>rderea 
the  west  by  granitic  mountains,  through  which  the  river  in  its  wostwanl 
rse  has  cut  a  deep  gateway.  Upon  the  east  is  a  high  boundary  wall,  fonn<Hl 
he  escarped  edge  of  the  mesa.  Here  we  camped  for  about  10  ^lays. 
kiter  exploring  in  all  directions  as  far  as  we  could  on  foot,  Mr.  Gardner,  Mr. 
iley,  and  myself,  with  three  soldiers,  made  a  little  trip  northwestward,  climbing 
high  steps  of  the  mesa  system,  and  reaching,  after  two  hard  days'  tramp,  a 
oinating  point  of  the  Aztec  range.  This  we  climbed  and  spent  two  days  on 
mmmit. 

^nr  first  day  was  half  in  clouds,  half  in  sunshine.  Bitter  snow-storms,  which 
ost  hourly  swept  over,  .accompanied  by  thunder,  completely  shut  out  all  view. 
»e  alternate  periods  of  cloud  shadows  and  sudden  bursts  of  dazzling  stm- 
t  were  of  wonderful  picturesqueness,  but  thoy  rendered  our  work  very  unsat- 
5tory.  The  second  day,  however,  was  of  that  peculiar  clearness  which  so 
n  succeeds  a  stonn  in  mountain  countries.  The  immediately  surrounding 
on,  from  the  Mojave  road,  at  Fort  Rock  springs,  down  to  Date  creek, 
nding  the  remarkable  basin  of  the  Santa  Maria,  was  in  plain  sight  and  in 
tion  to  be  easily  studied  out.  The  great  plateau  is  not  broken  ofl*  hero  in 
lugh  blufl*,  as  in  the  Val.de  China  and  Yampai  valley,  but  descends  in  long 
68  and  broken  steps,  which  are  everywhere  cut  by  remarkably  broken,  abnqpK 
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caSonsu  The  Santa  Maria  basin  was  itself  excavated  by  aquaceons  action  firom 
one  of  these  steps,  and  then  in  a  subsequent  period  of  mucb  greater  erosive 
action  was  deeply  gashed  down  by  narrow,  converging  ci^on<a,  with  tabular 
ridges,  mere  tongues  of  land,  left  between  them,  so  that  the  former  snifEUse  of  tlM 
basin  is  now  2,000  and  3,000  feet  above  the  present  stream  beds,  and  only 
remainB  in  the  form  of  mesa  peninsulas.  Among  these,  here  and  there  rise  bold 
granite  peaks,  of  generally  angular  outline  and  rugged  surface,  suggesting  th« 
architecture  of  mighty  pyramids  from  the  solid  strata  which  have  long  over- 
whelmed and  hidden  them.  A  more  difficult  region  to  travel  over  cannot  bi 
imagined,  nor  one  which  presents  less  inducement  for  settlements. 

The  mesa  plains  are  indeed  well  clothed  with  grass,  but  they  are  hard  to 
reach  and  far  from  any  tillable  land ;  besides,  the  dry  climate  and  scaraty  of 
water  must  always  keep  them  in  their  present  desolate  condition. 

The  great  streams  have  long  ago  shrunken  away.  The  torrents  which  excavated 
these  remarkable  ca&ons  are  generally  now  a  mere  river  of  sand,  only  flowing 
during  the  rapid  melting  of  spows  on  the  neighboring  hills,  or  rarely  in  sommery 
when  a  dense  storm-cloud  bursts  over  the  gulf  walls  and  pours  down  its  ddige. 

There  is  evidence  that  even  now  these  occasional  floods  sometimes  0QQn& 
With  then*  exception  the  streams  are  mere  brooklets,  saturated  with  bitter  alka- 
line salts,  and  for  the  greater  part  of  their  course  trickling  and  filtering  akog 
the  bed  rock  under  a  covering  of  hot  sand. 

The  water-loving  cottonwoods,  by  deeply  rooting  themselves  on  the  maigio 
of  these  river  beds,  where  they  can  drink  up  the  subterranean  moisture,  nuuutfe 
to  live,  their  fresh,  vivid  green  contrasting  strongly  with  the  red-brown  rodis 
and  dusky  olive  vegetation  of  artemesia  and  larreo. 

From  our  station  wo  could  trace  each  canon,  and  here  and  there  a  widemng 
of  the  walls  would  open  to  view  the  lower  depths,  where  a  line  of  rich  gre^ 
willows  and  cottonwoods  fringed  the  sandy  stream  bed. 

Northward  and  northwest  the  long  level  table  lines  are  broken  by  Cygnns 
and  Gemini,  two  lofty  snow-clad  mountains,  the  former  an  irregular  pile,  capped 
by  a  rough-hewn  dome,  the  latter  a  symmetrical  cone  of  black  volcanic  material 
Between  them  and  encircling  their  bases  is  a  slope  of  mesa,  fun-owed  by  canons, 
which  deepen  as  they  continue  westward  till  they  break  through  among  the 
mesa  steps  and  granitic  hills  of  the  aquareous  range,  uniting  under  .its  westmi 
base  to  form  the  main  ciuion  of  Bill  Williams  Fork. 

This  canon  drains  the  whole  of  a  long  meridianal  valley,  excavated  out  of  hori- 
zontal strata  of  rock  between  the  two  parallel  ranges,  the  Hualapais  and  Aquarius. 

The  whole  view  is  one  of  desolation,  relieved,  it  is  true,  here  and  there  hy 
vegetation — cedars  on  the  higher  mesas,  grasses  and  chapparal  plants  dotted 
over  the  rough  hill  slopes — ^yet  the  solid  rock  foundation  constantly  outcrops  in 
sombre  red  and  black  masses,  shattered  into  coUosal  fragments  and  cut  down 
by  a  lab^Tintli  of  cafions.  It  produces  a  picture  of  savage  nature,  quite  in 
keeping  with  the  fiendlike  Apaches  who  make  their  dens  in  its  fastnesses. 

Beyond,  to  the  southwest,  lies  stretched  a  low  desert  plain,  sloping  in  ahnoet 
imperceptible  graduation  toward  the  two  rivers  Colorado  and  Gila.  Detached 
mountain  groups  rise  here  and  there,  scored  down  by  deep  dry  gorges.  Eveiy- 
where  a  great  volume  of  sand  and  gravel  descends  from  their  mouths,  giving 
evidence  of  a  former  toiTcnt. 

The  vegetation  is  spai*se,  and  only  of  desert-loving  shnibs,  whose  ill-fiavGrod 
leaves,  together  with  the  cactus  thorns,  seem  typical  of  the  whole  region. 


IjYKK  Ckeek. — ^Writing  from  Prescott  in  1866,  Mr.  Ehreuberg  used  the  fol- 
lowing language: 

We  may  safely  say  there  is  a  continuons  rangre  of  gold-beHrin^  rock  from  near  Wkkeo- 
bern^  to  JO  miles  north  of  Prescott,  and  from  the  Lower  Hussyiunpa  to  the  Agua  Jb^rio,  «lu<^ 
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would  embrace  an  area  of  at  least  1,000  sqtiake  miles.  The  ooBtaining  rock  is  nearij  the 
tame  in  this  entire  section.  It  does  not  follow  that  other  sections  east  and  sontheast  are  not 
metalliferons,  nor  doee  it  angnr  for  the  non-existence  of  other  metals  here ;  on  the  eontrarj, 
lead  and  copper  ores  abonnd,  and  silver  has  been  fonnd  to  some  extent ;  but  gold  predomi- 
natai,  at  least  as  far  as  known  at  present. 

The  first  lode  upon  which  machineiy  was  erected  was  the  Accidental,  upon 
Lynx  creek,  a  gold  vein  yielding  some  showy  and  beautiful  specimens  of  fireo 
gold — specimens  which  attracted  great  attention  in  San  Francisco.  The  ore 
crushed  by  the  small  mill  and  prior  and  subsequently  by  arrastras  averaged  about 
$100  per  ton.     The  vein  is  small,  varying  from  12  to  20  inches  in  width. 

Near  the  head  ef  Lynx  creek,  which  has  been  worked  for  placers  throughout 
ha  length,  say  12  miles,  is  a  hill  crowded  with  quartz  lodes.  This  is  known  as 
Eureka  Hill,  and  Mr.  Ehrenbeig,  writing  (in  1866)  of  the  lodes  in  it  says : 

I  #Bd  them  to  be  of  the  samo  decomposed  charadter  as  those  on  the  hill  below  the  Bie  Bag 
Bine,  only  showing  suli>hnret8  in  abundance,  which  those  in  Big  Bog  do  not  as  jeL  I  can- 
not eeme  to  any  conclusion  as  to  their  real  character.  More  and  judidous  work  is  reqpired 
ta  do  this.  There  are  a  great  many  veins  here  of  ^is  character — more,  indeed,  than  I  like 
id  see ;  still,  if  this  class  of  veins  and  ores  will  pay,  by  all  I  can  see  and  what  I  can  hear  I 
can  only  come  to  the  conclusion  that  these  mountains  contain  an  extent  of  productive  quartz 
not  equalled  in  any  part  of  the  United  States. 

The  Eureka  Lode  is  the  most  prominent  in  the  hill.  It  is  a  large  vein,  and 
near  the  surface  showed  free  gold,  which,  worked  in  arrastras,  yielded  $60  per 
Umj  but  at  the  bottom  of  a  shaft  of  80  feet  in  depth  sulphurets  predominate,  and 
it  is  the  belief  that  the  same  will  be  found  in  most  if  not  all  of  the  Lynx  creek 
lodes. 

*^  The  Dead  Wood,  the  Titie,  the  Mount  Veenon,  the  Por^^TER,  the 
Boston,  the  Pine  Mountain,  and  other  lodes,  the  ore  from  which  has  been 
worked  in  arrastras,  has  returned  from  $20  to  $80  per  ton.  Sixty  tons  of  the 
Dead  Wood  ore,  worked  by  arrastras,  yielded  $27  50  per  ton  in  gold. 

At  the  head  of  Lynx  creek  the  Senator  lode  is  a  large  silver  vein,  which  has 
worked  $60  to  the  ton  in  that  metal. 

The  Mountaineer,  Brandon,  Lyon,  Box  Elder,  Monitor,  and  other 
veins  show  gold,  and  have  been  developed  to  a  sufficient  extent  to  indicate  value. 
The  quartz  on  the  surface  is  decomposed,  and  the  gold  often  visible.  At  a  depth, 
as  a  rule,  the  ore  abounds^in  sulphurets.  Arrastras  have  been  erected,  and  are  now 
testing  the  ore  from  some  of  these  veins.  The  headwaters  of  the  Hassyampa 
are  near  those  of  Lynx  creek,  and  the  quartz  lode  upon  the  Hassyampa  are  gene- 
rally held  in  good  esteem. 

The  Chase  Lode  is  a  gold  vein  prospecting  well,  and  believed  to  be  valuable. 

The  Benedict  Silver  Lode  has  a  shaft  upon  it  nearly  a  hundred  feet  deep. 

Good  silver  has  been  taken  from  the  McDougal. 

Sterling  Mine. — This  mine,  five  miles  nearly  south  from  Prescott,  and  near 
to  the  Hassyampa,  is  somewhat  noted.  Two  five-stamp  mills  have  been  erected 
upon  it.  The  ore  is  of  gold  sulphurets,  and  presents  the  appearance  of  bronze. 
It  was  found  impossible  to  work  it  profitably  by  any  ordinary  process,  and  the 
mills  have  been  idle  much  of  the  time.  Lately  a  San  Francisco  gentleman  tried 
a  process  upon  the  ore  which  promises  to  be  a  success,  and  it  is  beueved  the  mine 
will  prove  valaable.  The  vein  is  as  yet  irregular  and  uncertain ;  but  compara- 
tively little  shafting  or  tunnelling  has  been  done. 

The  Montgomery,  Often,  and  Guadaloupe  Mines,  further  down  the  Has- 
syampa, have  been  worked  to  some  extent,  and  yielded  some  free  gold.  They  are 
difficult  of  access  at  present,  but  roads  might  be  made  to  them  without  great  expense. 

The  Leihy  Copper  Veins,  between  Prescott  and  Skull  valley,  show  that 
Central  Arizona,  no  less  than  Southern  Arizona  and  the  Colorado  river  country, 
is  rich  in  copper,  but  it  is  not  likely  that  attention  will  be  given  to  working  this 
ec6  at  present.    The^  are  jK>me  My  vebus  in  close  proximity  in  the  ^ro^it^ 
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Dftmed.  and  in  other' pflrts  of' Gentml  Aii«ma  ntmMnms  eopper  lodee  have  'heat 
located.    The  ores  are  oxides  and  snlpharets. 

Big  Bug. — ^East  from  Lynx  creek  some  four  miles^  and  from  FresooU  soioe  15 
miles,  is  the  Big  Bog  croek,  and  a  well-known  mining  district  bearing  that  niuna- 
Eveiy  hill  in  tms  roaffh  r^on  is  mineral  bearing.  The  placers  wcn'ked  Vfoa 
the  oreek  for  many  mfles  paid  well,  and  continue  to  pay  g(X)d  wages. 

Mr.  Ehrenber^  spent  some  days,  in  the  spring  and  summer  of  1866,  fai  aa 
examination  of  tnis  district,  and  thus  described  it  m  a  letter  written  in  Hay  to  the 
Alta  GalifoTnian,  of  San  Frandsoo : 

The  veiiw,  in  part  of  the  district  at  ka8t»  are  large,  distinct,  and  well  defined ;  inthestiber 
parts  this  Is  not  the  ease,  and  I  bave  not  yet  come  to  any  oondnsion  as  to  what  they  ere,  si 
ifo  work  whatever  has  been  dotte  on  tben,  and  the  eontainiiw  rock  is  so  deeoBDpoeed  aii 
stained  with  oxide  of  iron  in  oeitain  fiaraUel  lones  and  masses  Uiat  it  iseraa  donbtmrwhelhat 
thej  are  yeins  at  all ;  tfa^  have  some  regularitj,  nevertheless ;  and,  should  this  iron  alifai' 
be  caused  bj  the  decomposition  of  pyriles  (or  salphates)  of  iron,  then  there  Is  hope  of  awns^ 
ons  extensiye  and  lasting  veins,  as  most  all  the  oropplngs  show  gold.  It  Is,  however,  posii* 
bla  that  this  miMy  stain  m  caosed  by  the  decomporilion  of  the  hmblende  in  the  sknite,  (sr 
dioriie,)  which  is  the  rock  In  which  all  these  veins  oocor.  In  this  case,  not  nknch  is  to  be 
hoped  nom  this  second  series  of  veins.  I  expect,  however,  that  a  few  of  these  also  will  pnws 
good  and  permanent 

Rrst,  this  Galena  lode,  belonging  to  the  first  series.  It  is  a  fissore,  and  fine-lookfaag.  laigs 
vein,  prospecting  and  opening  well.  Eight  men  are  at  work  here  in  two  shalts,  from  WhIdk 
about  70  tone  of  ore  have  hema  taken  op  to  date,  (shafts  about  15  feet  deep  only.)  lbs 
Galena  is  situated  on  Uie  mountains  about  two  miles  north  of  the  milL 

Second,  the  Big  Bug,  situated  about  one-half  a  mile  from  the  mill,  also  on  the  mouMK 
and  on  the  boun&iy  separating  the  two  classes  of  vdns.  8ome  beautiful  ores  of  asingatir 
ehancter  are  taken  fifom  this*  mine,  which  make  me  almost  believe  that  much  of  tiiis  imi 
stain  is  occasioned  bj  the  decomposition  of  the  hornblende  rock,  and  not  hj  iron  yjiltss 
at  least  not  always.  The  shaft  is  some  ^(iy  feet  deep,  but  haa  considerable  water  in  it,  wUih' 
prevented  my  examining  it  below  at  present  They  are  extracting  ore  firom  two  small  kmk 
some  three  fset  down.  The  lower  wall  Is  very  firm,  but  the  upper  consists  of  a  erambfiag , 
heterogenous  mass  of  tlM  same  material  and  segregated  masses  of  ciystalliied  bsmUnde. 
The  firaure  in  which  the  ore  occurs  varies  in  width  from  two  to  four  feet  and  the  ores  lie  in 
the  same  in  nests  of  various  sizes,  showing  by  their  relative  position,  however,  the  probabQii^ 
that  at  one  time  they  have  formed  a  continuous  sheet 

The  coDdition  of  the  hanging  wall,  and  the  whole  combination  or  character  of  the  caagoe 
or  vein  mass  make  me  thins  very  favorably  of  this  vein.  The  vein  mass  consists,  nnt,  of 
the  ores  referred  to,  segregated  masses  of  reciystallized  hornblende,  decompoeed  country  rock, 
with  large  and  small  fragments,  at  times,  of  the  latter,  and  quarts  enveloped  and  blended  with 
the  former  in  a  very  peculiar  mixture.  It  is  my  opinion  that  considerable  fricUon  has  been 
excited  at  some  time  on  the  walls,  by  which  the  upper  has  beenr  shattered  and  broken,  and 
that  in  course  of  time  the  whole  mass  has  been  reconsolidated,  and  the  intervals  refitkd  by 
recrystallisation  of  hornblende,  iron  pyrites,  &c  Even  the  ore  is  of  this  character,  gOM 
generally  occurring  in  the  vicinity  of  brown  crystals  of  iron  in  the  admixture  of  hornblende 
and  felspar,  and  in  a  deposit  of  carbonate  and  even  sulphate  of  copper  in  small  ouantities. 
The  vein  can  be  traced  for  a  mile  in  a  straight  line,  showing  principally  those  flosn  walls  of 
hornblende,  with  ore  in  some  places.  As  the  shaft  was  sunk  in  a  ravine  it  is  questionable 
whether  the  whole  vein  has  been  so  much  shattered,  or  whether  this  was  confined  to  the  raviaes 
solely. 

Third,  the  Euffenia,  not  worked  now,  and  water  in  the  drift,  which  was  commenced  too 
low  or  too  near  the  creek.  This  is  a  vein,  consisting  of  iron  pvrites,  occurring  in  a  gangoe 
of  calcareous  spar,  (or  talc,)  with  some  quarts.  Near  the  surnoe  the  iron  is  oxydised,  sad 
the  gold  can  be  extracted  in  the  common  way.  The  iron  pyrites  will  require  concentrstiiai 
and  roasting.  I  can  say  nothing  of  this  vein  now,  further  than  that  it  seemed  to  be  of  eoor 
mous  size,  and  that  it  is,  or  can  be,  worked  with  great  facility,  being  only  one-hidf  mile  froM 
the  mill,  and  on  nearly  the  same  level .  Only  the  surface  ores  will  be  available  now,  of  which 
there  are  a  great  abundance.    If  these  will  pay  but  $15  per  ton  the  mill  can  be  kept  numhig* 

At  this  writing  about  1,000  tons  of  the  Galena  oro  are  in  sight.  Fire  hundred 
tons  have  been  worked  by  the  quartz  mill  erected  for  the  purpose,  and  aUkoogli 
the  machinery  is  incomplete  the  yield  has  averaged  $25  to  the  ton  in  free  gm. 
There  are  several  shafts  and  tunnels  on  the  lode.  The  cost  of  shaiting  has  been 
from  t8  to  $40  per  foot.  Ordinary  wages  $75  per  month  and  boara.  Wood 
costs  delivered  $5  per  ton.  The  Big  Bug  mine  is  of  a  similar  character  f  60 
tons  averaged  $30  per  ton.  The  cue  from  both  these  mines  contains  from  10 
to  20  per  cent  of  solphnrets.    The  Engenia  is  at  places  10  feet  in  width. 
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anl  iota  woAtd  in  anmenHi  gaT«  Sd^  f^r  tMn ;  «Mne  fta  U[^  «t  S40L  Al 
L  a  peconi  as  this  tLe  £1^:elUJ^  tnm  itis  WoMioii  bmut  iIic  naiM  and  iu  iute, 
t,  if  conUDiMNisly  ncK,  pjiT  welL 

'ke  TioosDESOGJk^  the  Chappassu  and  the  Ditidrxd  Mixes,  in  ilwi  Btf 
^  district,  have  a  £iir  repauxioQ.  Thinr  tons  of  the  ChappM^l  \w^  wxvrkM 
\ke  Big  Bug  mill  gaxe  i^  per  Um  in  free  gold.  Sixty  t«)»d  from  tliV  l>i\v 
i  gave  $20  per  ton.  A  mill  has  been  eivcM  upon  the  TiolHldeIog;l^  a  k»de 
lied  to  be  valuable^  but  little  work  has  yet  been  done. 
^UBKET  Creek,  30  miles  southeast  from  Pne«(^>tt«  is  moi«  noteil  ^mt  ii»  Mlver 
1  for  its  gold  miues.  A  mill  has  been  elected  to  work  the  ore  i>f  tlie  Bully 
no  lode,  but  owing  to  financial  embanaaonent  it  has  not  yet  been  put  in 
radon.  Shafts  and  tunnels  show  the  lode  to  good  advantage.  The  ore  i$ 
i  eurious  chaiacter«  that  upon  the  snrfaoe  being  gold  in  hornblende.  1^ 
loo  mine  in  this  vicinity  promises  well.  The  Gh^win  is  a  :»l\*ex  Unks  show* 
some  choice  oie.  Specimens  taken  to  California  in  1$G5  were  highly  iwaise^t 
on  or  two  worked  yielded  $300.  The  Groe«  geld  lode  in  this  district  ha» 
ded  some  specimens  of  friee  gold  of  tare  beauty.  The  Capital  silver  lode 
mbles  the  Goodwin,  and  the  Richmond  is  of  the  same  class. 
.^H£  Bbadshaw  District  is  upon  the  upper  Aqua  Frio,  at  what  is  known 
Black  Cafion,  a  distance  of  from  50  to  GO  miles  soutlieast  from  Ih^esootl« 
•e  the  Mexicans  for  several  seasons  worked  the  plaoors  with  cimsidemble  sue* 
\y  and  in  1864  numerous  quartz  claims  were  taken  up.  Some  of  the  ore 
iced  in  arrastras  gave  a  return  of  $100  to  the  ton.  The  Great  £astem*  the 
ite  Swan,  the  Uno,  Forks,  and  other  loiles  present  gooil  surface  indications, 
ompany  has  been  formed  in  Philadelphia  for  working  them.  The  Nopal  and 
lenciana  lodes  have  been  worked  by  arrastras,  and  some  showy  si>ectmons 
e  been  extracted. 

%eai  Given  mountain,  at  the  south  side  of  the  Bradsliaw  mountain,  (from 
ch  the  foregoing  district  is  named,)  some  silver  lodes  have  been  UM'At(Ml,  btit 

yet  worked.  The  Mammoth  has  an  average  width  of  15  feet,  and  lias  boon 
'id  for  two  and  one- half  miles. 

^INB  Flat,  at  the  west  end  of  tlie  Bradshaw  mountain,  has  wn'enil  gold 
00,  The  CliDtoD  and  Minnehaha  have  been  oponeil  to  the  depth  of  {H'rlmps 
feet,  and  the  district  is  accounted  jjroraising.  • 

Valnut  Grove,  one  of  the  best  fanning  districts  in  oentml  Ari/.onl^  is  uiMm 

Hassyanipa,  30  miles  south  of  I'rescott,  and  1.5  miles  west  (»f  the  mining 
;ricts  just  refeiTod  to.     In  its  vicinity  are  some  gotnl  hxles.     T\w  moHt  note<t 

the  Big  Rebel,  a  lode  of  considerable  size,  and  the  Jom^phiiu*,  ore  from 
ich,  worked  by  aiTastras,  has  paid  $200  to  the  ton. 

U  the  Placentas,  between  Walnut  grove  and  People's  ranch,  about  the  time 
the  Weaver  gold  excitement,  some  gold  was  extracted,  and  the  diggings  aro 
1  worked  by  Slexicans. 

iVLTURK  Mine. — A  German,  named  Henry  Wiokonburg,  with  Heveral  cMim- 
lions,  while  prospecting  u{)on  the  llassyampa  late  in  JHOIi,  <liH<!overed  a 
te  or  small  isolated  mountain  of  quartz,  at  a  point  Home  00  inilcH  north  of  iim 
a,  and  near  the  llassyampa.  After  examining  it  closcily  thc^y  found  trm^eN 
rold  but  attached  no  great  value  to  the  ore,  and  all  but  Mr.  Wick(;nl>erg  were 
ictant  to  go  to  even  the  slight  trouble  of  posting  noti(M;H  claiming  the  hnle, 
mch  it  could  be  called.  It  was,  however,  taken  up,  and  is  now  the  Inmt 
>wn  and  most  profitable  mining  property  in  central  Arizona,  if  not  in  thn  entire 
critory.  Upon  the  discovery  claim  is  a  chimney  500  feet  long  and  400  feet 
le,  which  rises  100  feet  above  the  surface  of  the  surrounding  cMMintry.  Ho  far 
tested  nearly  all  the  rock  of  this  chimney  contains  gold.  The  vin  pro|M*r 
{0  feet  wide,  and  continues  the  same  at  the  depth  of  100  fi^'t  from  the  Hurljicn, 
say  200  feet  from  the  top  of  the  chimney,  the  depth  to  whicdi  shat'tH  hfive  Innm 
ik.     The  vein  nms  northwest  and  southeast.    The  haagiug  wall  ut  of  p<ir- 
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pliyiy  rock ;  tiie  foot  wall  of  talcose  slate.  Tbe  vein  has  a  pitcli  of  45^  to  1^ 
nordiwest.  Tho  main  lode  is  all  of  qtuatz,  and  there  axe  varioos  strata  on  omI 
ddOi  varying  from  one  to  mx  feet  in  width. 

A  20-8tainp  mill  has  been  erected  upon  the  Hassvampa,  within  a  mile  ol  ik 
town  of  WicKenbofg,  where  the  ore  was  first  worked  in  arrastras  by  Mr.  Wii- 
enbaig  and  otherd.  This  is  for  working  the  ore  from  the  discovery  claim  ol  ths 
Vultore,  which  is  now  the  pxopdty  of  a  New  York  company.  Ittr.  Gnse&baif. 
ihe  saperintendent,  has  kindly  furnished  the  following  report  of  the  amoant  at 
ore  worked  by  this  mill  to  September  1,  1867 : 

From  November  1,  1866,  to  September  1,  1867,  the  mill  crashed  4,834  toii% 
which  produced  $145,633,  an  average  of  about  $30  per  ton. 

The  gold  has  thus  far  been  found  free,  and  occasionally  some  showy 


are  obtmned.  The  absence  of  water  near  the  lode  now  renders  it  ueceiBwy  to 
work  the  ore  at  Wickenbuig,  a  distance  of  14  miles.  Thus  the  cost  of  tauuh 
portation  alone  is  $10  per  ton.  Wood  is  not  abundant  in  any  part  of  cental 
Arizona  south  of  Prescott  At  Wickenburg  it  costs  delivered  about  $8  per 
oocd. 

The-  VuLTUitE  is,  however,  conridered  rich  enough  to  pay  with  theee  dxawr 
backs,  and  arrangen^cnts  are  now  making  for  the  working  of  other  claim&  and 
it  is  thought  that  all  will  pay,  although  some  have  heretofore  oonudered  the 
chimney  or  discovery  claim  the  only  desirable  part  of  the  lode.  Two  thonsuid 
feet  are  claimed  upon  the  Vulture  vein,  and  several  other  lodes  of  a  aaukr 
character,  idthough  much  smaller  in  size,  have  been  taken  up  in  tho  viciiiity. 


GcSNERiiL  Behakks  ON  Gbntral  ARIZONA. — Central  Arizona  is  an  elevatet 
country.  The  town  of  Prescott,  the  present  ciq)ital  of  the  Territory,  is  atia 
altitude  of  some  6,000  feet  above  th/d  level  of  the  sea.  At  this  height  tho  win- 
ter temperature  is  of  ceiurse  severe,  but  at  other  seasons  the  climate  is  perhaps 
the  most  agreeable  in  Arizona.  Above  Weaver  the  country  is  well  wooded  and 
watered.  The  valleys  are  for  the  most  part  small  and  disconnected,  but  the  soil 
is  rich,  and  at  most  points,  although  tliere  are  early  frosts^  fine  crops  are  produced. 
^  It  is  estimated  that  2,000  tons  of  com  will  be  produced  this  season  within  a 
drcle  of  50  miles  of  Prescott.  Vegetables  of  nearly  every  kind  grow  luxti- 
riantly.  At  a  reasonable  outlay  good  roads  may  be  made  through  tho  most  fb^ 
midable  m«*mtain  ranges,  and  the  Country  offers  many  facilities  for  mining.  The 
want  of  sutxjess  to  this  time  is  not  to  be  attributed  to  any  deficiency  in  the  minei 
bat  to  the  Indian  troubles  and  the  refractory  character  of  the  ores  of  most  oi 
the  lodes  thus  far  opened.  The  mills  erected  having  been  intended  only  for  the 
working  of  fiee  gold  have  not  been  suited  to  sulphurets  and  rebellious  oi* 
When  proper  madiinery  is  provided  the  lodes  of  central  Arizona,  or  a  numbrf 
of  them,  will  probably  repay  development.  It  is  estimated  that  ordinary  ores 
may  now  l>e  worked  at  a  cost  not  exceeding  $7  per  ton.  Only  American  lahof 
is  to  be  had,  wliich  is  more  costly  than  most  of  that  employed  in  southern  ArizoDi 
and  upon  the  Colorado,  but  at  the  same  time  more  effective. 

Remakks  on  the  Territory. — In  southern  Arizona  and  upon  the  Colorado, 
excepting  at  the  highest  points,  work  is  usually  suspended  in  the  summer  months. 
In  central  Arizona  this  is  not  necessary,  as  the  sun  is  seldom  oppressive.  The 
thermometer  has  been  known  to  stand  at  110°  on  the  Colorado,  when  it  row 
to  but  G^''  in  and  about  Prescott.  The  nights  in  the  mountains  throughout  the 
Tenitory  are  cool  at  all  seasons.  Snow  falls  in  central  Arizona,  but  exceptiif 
in  the  higher  mountains  it  usually  remains  but  a  few  hours.  Of  the  four  winters 
since  the  whites  occupied  the  country,  but  one  has  been  severe. 

Arizona  is  far  richer  in  agricultural  lands  than  is  generally  sup])08ed.  To 
those  who  have  traversed  uie  desert  regions  only,  it  would  be  an  absordity 
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lenneof  centnl  Aria(»agio«stoamefioBciae,aiidmi^  bmaiwwa> 
oak  and  black  aafamt  do  not  ofaoin  a  gifat  aaet.  Fine  lanbcr  <«i  br  a 
I  null  in  Presoott  is  loninted  at  830^  S6§.  and  $1M  per  I^OQOl  aecwdu^ 
sqnalinr.  lliemcsqniteandoottoniroodofsoatlieniArai^ 
sh  good  nifteis  for  the  adobe  itractarae*  and  the  megqute  »  fiined  aa  a 
h  firewood.    About  Tucson  and  Tabac,  and  manr  of  ibe  niniiiur  dMncli» 

le  Territory  ofien  tvo  natnrd  and  inviting  rooies  lor  continental  laihoadik 
by  the  32d  parallel,  over  which  the  Batimeld  or  eoatheni  overland  rtago 
oe  was  so  saiis^Mtorily  peifoim^  prior  to  the  lebeUioo,  is  too  well  known 
|oire  comment.  That  by  the  35th  parallel,  explored  by  Beal  and  Whipplev 
uoely  lesB  practicable,  and  is  for  mnch  tii  the  dii<ance  well  snppfied  with 
»r  and  cctaL  and  through  a  promising  agricultmal  and  mining  region.  Both 
!  rootes  priseesB  advantages  over  those  fiirthor  north,  and  it  is  tbe  judgment 
lose  wLo  have  passed  over  them  with  care  and  ol>servatiou  that  they  mnA 
soon  be  inivereed  bv  the  iron  horse. 

3on  the  adoption  of  the  code  of  the  Territory,  (18G4,)  a  chapter  was  ineoipo> 
.  proAiiling  for  '*  tbe  registry  and  government  of  mines  and  minend  de}Hi^ts,^ 
it  at  first  met  gcDexal  favor,  both  in  and  ont  of  the  IVrritory,  bnt  pmetiee 
ed  it  to  be  enmbereome  and  annoying,  and  in  18(56  it  was  ropoaled,  and  a 
le  a^'t  pa&^,  leaving  the  r^^lation  of  the  size  of  the  claims,  IIh^  anHtnnl 
>rk  to  be  i>erfc>rmed,  and  all  details  connected  with  the  taking  up  and  liold- 
»f  claims,  to  the  district  organizations.  But  few,  liowx^ver,  of  tlio  districts 
:ce  mlt'S,  and  it  is  not  likely  that  much  attention  will  be  given  the  matter 
the  congressional  mining  law  is  enforced  here.  The  land  ofKoers  who  are 
e  to  its  execntion  have,  it  is  reported,  been  ap[)ointecl,  and  will  soi^n  0|>en 
offices.  The  congressional  act,  so  £Bur  as  nnderstixHl,  is  much  likinl,  and 
idercd  liberal  even  by  the  largo  class  who  have  always  opposed  luiy  logts- 
Q  by  Ciingress  regarding  the  mineral  lands. 

simple  s<*gregation  act,  of  whidi  the  following  is  a  copy,  was  adoptoil  by  tbe 
Legislature : 

AN  ACT  to  provide  for  the  segregation  of  miuiDg  cldms. 

ii  enacted  6y  the  legitUiive  agsemUf  rftkt  Ttrriiorji  of  Arizona  That  whenever  any  one 
re  joint  owDera  or  tenants  in  common  of  gold,  silTer,  copper,  or  mineral-beariug  Iwdgea 
JniB  may  desire  to  work  or  develop  sach  ledge  or  claim,  and  any  other  owner  or  ownem 
»f  shall  Vail  or  refuse  to  join  in  said  work,  after  due  notice  of  at  least  'M  days,  givon  by 
cation  in  one  newspapw,  printed  in  the  county  in  which  sidd  ledges  or  claims  ani 
id,  and  if  none  be  printed  in  said  county,  then  in  any  newspaper  printed  In  the  Territory, 
lotice  to  have  publication  in  four  successive  weeks  of  said  paper,  said  other  owner  or 
rs  may,  upon  application  to  the  district  court  of  the  district  whoroiu  the  ledge  or  vlalm 
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is  situated,  cause  the  interests  of  said  parties  so  refusing  to  be  set  off  or  segregated  as 
inafter  set  forth. 

Sec.  2.  The  owner  or  owners  of  any  mineral-bearing  ledge  or  claim,  after  the  expifentloB 
of  said  30  daj^d'  notice  having  been  given,  may,  if  the  party  or  parties  notified  fall  or  ntm 
to  join  in  the  working  or  developing  said  ledge  or  claim,  apply  to  the  district  court  of  tbi 
district  wherein  the  ledge  or  claim  may  be  situated,  for  a  partition  or  segregation  of  the  kill 
rest  or  interests  of  the  party  or  parties  so  failing  or  refusing  to  join. 

Sec.  3.  The  party  or  parties  so  applying  shall  set  forth  the  fact  that  the  said  parties  ban 
been  duly  notified  in  accordance  with  section  one  of  this  act,  and  that  siud  party  or  parties  iMre 
failed  or  refused  to  join  in  siud  work,  all  of  which  shall  be  sustained  by  the  oath  or  affiimato 
of  one  or  more  of  the  parties  applying ;  and  upon  such  application  being  made  the  derk  of 
said  court  shall  post  a  notice  at  tne  of^e  of  the  county  recorder,  and  in  two  other  con^ieiioaB 
places  within  the  district,  stating  the  application,  and  notifying  the  parties  interested,  tiisi 
unless  they  appear  within  60  days,  and  show  good  cause  why  the  prayer  of  the  petMoMr 
should  not  be  granted,  that  the  same  will  be  granted  if  good  cause  can  be  shown. 

Sec.  4.  At  tne  expiration  of  said  60  days,  if  the  party  or  parties  notified  do  not  i^ppear  and 
show  good  cause  why  the  prayer  of  the  petitioner  should  not  be  granted,  the  court  shall 
appomt  two  commissioners  to  go  upon  the  ground  and  segregate  the  claims  of  the  parties  m 
refusing  to  join ;  and  in  case  tne^  do  not  agree,  they  to  choose  a  third  party ;  and  said  eon-  i 
missioners  shall  make  a  report  m  writing  to  said  court,  who  shall  issue  a  decree  ia  con- 
formity with  said  report,  wmch  shall  be  nnal,  except  appeal  be  taken  to  the  Supreme  Govt 
within  30  days  after  issuance  thereof. 

Sec.  ^.  The  provisions  of  this  act  shall  not  apply  to  the  county  of  Tavapai. 

Sec.  6.  All  acts  and  parts  of  acts  in  confiict  with  the  provisions  of  this  act  aie  hmkj 
repealed. 

Sec.  7.  This  act  to  take  effect  and  be  in  force  from  and  after  its  passage. 

The  present  report  indicates  the  discovery  and  location  of  lodes  in  all  parts 
of  the  Territory  rather  than  their  development.  The  reader  may  wonder  ithj 
lodes  offering  such  rich  surface  indications,  and  so  generally  promising,  have  not 
been  extensively  worked.  In  explanation,  the  comparative  inaccessibility  of  the 
Territory,  being  off  the  grand  overland  lines  of  travel,  and  without  se^iorts, 
must  be  first  offered.  Next  the  ^fiendish  Apache,  the  most  difficult  Indian  upon 
the  continent  to  overcome,  and  next  the  limited  extent  of  the  placer  digging 
or  the  lack  of  water-  for  their  working.  It  will  be  reraemberod  that  it  was  the 
placers  that  brought  the  large  population  to  California,  Idaho,  and  Montana. 
Had  those  countries  been  without  such  inducements,  their  growth  would  probably 
have  been  as  slow  as  that  of  Arizona. 

After  some  years  residence  here  the  writer  is  more  than  ever  confirmed  in 
the  belief  that  while  there  is  much  to  contend  with  in  Arizona,  there  is  much  to 
contend  for,  and  that  despite  all  the  drawbacks  and  disoom*agements  the  Terri- 
tory will  yet  command  a  large  and  prosperous  population,  and  abundantly  repaj 
the  govcnimcnt  for  the  outlay  required  to  reserve  it  from  the  savage. 

Besides  the  minerals  already  refen-ed  to,  there  are  indications  of  the  existence 
of  many  others  in  different  parts  of  the  Temtory.  Iron  in  carbonates  and  oxides 
is  abundant.  Traces  of  nickel  have  been  found  near  the  Big  Bug  creek.  Plati- 
num (metallic)  is  shown  in  the  placers  of  the  Black  c^iuon  or  Bradshaw  district, 
on  the  Agua  Frio.  Traces  of  tin  exist  at  several  points.  The  geologist  of  Lieu- 
tenant Parks's  United  States  exploring  expedition  reports  the  discovery  of  large 
beds  of  gypsum  upon  the  San  Pedro.  A  lode  of  cinnabar  was  located  several 
years  since  10  miles  southeast  of  La  Paz,  and  named  the  Eugenia ;  copper,  silver, 
and  quicksilver  are  found  together  in  a  rare  combination,  but  the  lode  is  not  large. 
Rich  cinnabar  float  has  been  found  upon  the  Mohave  and  Prescott  road,  about  50 
miles  from  the  Colorado.  Lime  of  a  superior  quality  exists  in  large  qnantities 
near  Prescott  and  Tucson,  and  is  found  at  other  points.  It  is  now  extensively 
used  in  building.  Lime  coral  exists  in  the  Adelphi  mine,  Mineral  hill,  Williams 
Fork.  It  is  found  in  immediate  connection  with  the  richest  carbonates  and  oxidce 
of  copper.  The  Salt  mountains  near  Callville,  and  a  few  miles  east  of  the  Col- 
orado, are  among  the  most  remarkable  formations  in  Arizona.  The  deposits  of 
pure,  transparent,  and  beautifully  crystallized  salt  are  very  extensive,  and  no  salt 
is  superior  for  table  or  general  use.    In  the  vicinity  traces  of  coal  have  been  dis- 
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UTAH    TERRITORY. 

SEGTIOK    I. 

GENERAL  FEATURES. 

'  The  bonndaries  of  this  Territory  have  been  changed  a  number  of  times  mit3 
its  form  approaches  ^,  rectangle.  Its  length  from  north  to  south  is  about  345 
miles,  and  its  breadth  about  320  miles,  with  an  area  of  about  110,000  square  miles. 
Its  population  is  variously  estimated  at  &om  80,000  to  100,000,  and  is  rapidly 
increasing. 

The  Wasatch  itinge  of  mountains  divides  the  Territory  diagonally  northeast 
and  southwest  into  two  parts,  the  northwestern  being  much  larger  than  that  lying 
to  the  southward.  The  Wasatch  range  is  high  and  rugged.  Its  lofty  summitSr 
covered  with  perpetual  snow,  probably  have  an  altitude  of  11,000  or  12,000  feet 
al)ove  the  level  of  the  se^  In  a  broad  and  elevated  range  siuriounded  by 
countries  rich  in  gold  and  silver  wo  should  expect  to  find  those  metals.  But  iso 
far  as  is  known  no  range  of  mountains  on  the  western  coast  has  been  found  rich 
in  precious  metals  that  has  a  trend  to  the  northeast  and  southwest,  and  it  may 
bo  considered  problematical  whether  any  mines  of  those  metals  will  bo  found  of 
great  richness  in  the  Wasatch  mountains.  On  the  western  side  of  the  Territoiy 
are  a  number  of  small  ranges,  on  the  (joshoat  and  a  number  of  others,  that  con- 
tain mines  of  gold  and  silver. 

The  largest  river  is  the  Colorado,  one  of  the  longest  in  the  United  Statos. 
Of  its  capabilities  for  navigation  comparatively  little  is  known,  though  so  £ar  as 
explored  the  reports  are  unfavorable.  Its  principal  bi'anches  are  the  Green, 
Grand,  San  Juan,  and  Virgin  rivers.  These  drain  the  southeastern  portion  of 
the  Tenntory.  On  th^i  north,  Goose  and  Holmes's  creeks  run  into  Snake  river, 
but  all  the  interior  streams  empty  into  lake*  that  have  no  outlet  to  the  sea. 
Bear  river  and  the  Jordan  empty  into  Salt  lake,  besides  many  large  creeks  and 
numerous  smaller  ones. 

Salt  lake  is  about  120  miles  long,  north  and  south,  and  40  miles  wide,  and 
contains  several  islands  of  considerable  size,  some  of  which  are  partially  coveral 
with  timber.  A  steamer  is  now  being  built  for  the  pui'pose  of  shipping  the  tim- 
ber from  these  islands,  for  the  use  of  Salt  Lake  City. 

The  lake  is  subject  to  sudden  storms,  and  boat  navigation  is  sometimes  danger- 
ous. Until  the  present  time,  no  serious  effort  has  been  made  to  test  its?  capabili- 
ties for  navigation,  but  there  is  no  doubt  that  the  trade  on  this  lake  will,  at  sume 
future  period,  be  of  considerable  magnitude.  The  water  is  extremely  salt.  ^Vn 
analysis  shows  that  it  contains  over  22  per  cent,  of  solid  matter,  an  indication 
that  it  has  had  no  outlet  to  the  sea  for  a  great  length  of  time,  and  that  compared 
with  other  regions  the  fall  of  rain  in  this  j)art  of  the  country  is  less,  and  the 
evaporation  greater,  than  elsewhere.  The  ocean  represents  the  average  saline 
impregnation  of  the  world  produced  by  rainfall  and  evaporation.  By  comparison 
with  this  standard  solution  we  can  judge  which  is  in  greatest  excess,  rainfall  or 
evaporation.  On  the  hills  which  surround  Salt  lake  are  marks  of  an  ancient 
beach  about  300  feet  above  its  present  level.  From  the  depth  to  which  these 
shore-marks  have  woni  into  the  rocky  sides  of  the  hills,  and  the  large  amounts 
of  debris  brought  down  l)y  streams  and  deposited  at  that  elevation,  it  is  exndent  thai 
tliis  level  of  flie  lake  must  have  remained  for  a  long  period.  It  is  probable 
the  lake  once  had  an  outlet  to  the  ocean ;  and  from  the  fresh-water  tertiar}'^  fos- 
sils found  at  Bear  river,  and  at  other  points,  it  is  almost  certain  that  it  then  con- 
tained fresh  water.  Then,  also,  it  doubtless  contained  many  varieties  of  fish,  bnt 
as  the  water  grew  salt,  they  gradually  perished  j  and,  so  far  as  has  been  ol>8erved, 
it  has  no. animal  life  in  it  at  present. 
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lureiiTi  CfiTiLtrii-?:.  Noailv  i.:i.i--Ti  :.:!.<  kI  iW  julr.h  i'i'i«',;l;r.io«  .t.x^  t^l'  l.nx'^*;»i 
]»inlj.  .Salt  Lftke  C:tv  l.r.s  .->  iv»i.r.]a:ii':i  if  r,Km  l;\t^OO  iu*i:il<iu»r.i'  \i  i>  .-» 
l»i*auTif«l:v  lrii-l-<.»'it   Tmwti.     Ti.f  Mix-rts  ai\^  x\i»U\  x\i;li  Mix\)ins  ol'  Amw  x\;i;ov 

r<»w^  nf  irei-ii,  '.vl.idi  pn-M-iit  a  ri'iVt>l;i»ir  r.pjvnraiuv  in  Minnnov  to  ilit'  x\;\\  woin 
travelk-r  wh'»  hA<  cri'Sa<*<i  the  ilisons.  Tl.o  pvivn^»  V.oum^s,  h\\\\\  xA\w\\\  .'I  \\oo,l. 
aiv  jK'ri.HLal'le.  I'UT  tlit*  ]ml»lio  inliluvs  an*  oonstnu'tivl  of  stono  am!  x\Oi>il,  antlaix^ 
rluniMe  an«l  liij'Uy  triMiiialkU*  to  tin-  t;kill  aii«l  ontrrpris**  of  tho  iiiliaMlauts.  Tlio 
tahemaclf*.  tlic  princijial  j^latv  o(  \vorshi]>.  is  oapaMo  of  M^atiiur  U^tMM^  l^s^plo 
TLo  xviilili  uf  the  s?tri'C'ts,  tin*  uiula'a^rtHuis  i*o\vs  of  troos.  tlio  :jn\'i!   numl»t'i'  of 


*  Lorin  Blod^ret,  in  bis  Report  on  tho  Clinmtolojry  ol*  tho  Vnilo*!  Slatos,  iin>^  ^  "  I'lio 
Basin  repon  as  n  whole  can  hardly  bo  saiil  to  W  ono  o(  poriodioal  xn'wxn  north  t^t'  I  ho  X\\\\ 
parallel,  boweTer  doficieDt  the  quantity  is,  ami  howovrr  abort ivo— a.H  ii  nmy  bo  .Mtul  iho 
rains  are,  as  rc^rds  vef^^tation  and  praciioal  oHnnitol  )|;y,  Tho  ruin  of  mnnntor.  ittMii  I  ho 
middle  of  June  fon%-ard,  is  practically  x'aluoK^ss  in  cultivation  for  tlio  viciititv  ol  titcMt  Null 
Lake,  and  the  flourishing  settlements  tbort'  aw  8UHtaino<1  by  inifruittin.  Cniilvatlon  \xonM 
clearly  require  this  aid  everywhere,  and  as  the  xvintors  aro  not  axnilnblo  In  tninp.littv  oiopn 
for^'ard  as  in  California,  irri^tion  may  not  \h*  dispoiiMvl  with  as  it  may  bi«  iIioh*.  Ii  tiunliu 
portant  to  many  of  the  best  crops  of  California,  xvhoat  nnion)*  I  bom,  that  Ihoio  ii  n«Mnln 
whatever  in  summer,a  since  they  aro  so  lar  advanced  in  tht*  mild  winter  tluii  llu'  tininini  i  h 
only  rennisite  to  ripen  them.  But  in  no  part  of  tho  Hasin  I.h  thU  adaplatlun  pmrni'iible,  m\ 
far  as  Known.  Toe  extent  of  summer  requiRnl  is  itimilnr  to  thiit  ol'  llUo  Iniliitilrpi  In  Iho 
Atlantic  States,  and  the  deficiency  of  rain  thcrcforu  is  dostruclivo.  if  liiiKivlion  U  Inipiiu'll- 
cable." 

a  Except  on  the  aeacoaiit  north  of  M«^ndoclno  City;  froBi  which  |Mihil  iiri'iiH>i>iiiil  ■iiiiiiiii*r  iaIiir  ini'Vtill, 
increa«ing  in  frequency  towartLi  the  north.— J.  U.  U. 
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orchards  and  gnrdens  in  tLe  heart  of  the  city,  and  the  incombustible  nature  of 
the  houses,  give  a  country  appearance  to  the  city,  and  render  fires  abnost  unknown. 
The  small  size  of  the  fanns  is  favorable  to  high  cultivation.  As  a  consequence, 
the  greater  part  of  Salt  Lake  valley  is  under  better  cultivation  than  any  region 
west  of  the  Rocky  mountains,  except,  perhaps,  around  the  bay  of  San  Francisco. 

The  system  of  irrigation  is  excellent  and  extensive.  Farmers  in  the  eastern 
States  might  learn  much  here  that  would  be  valuable  to  them.  From  a  report  of  the 
Deseret  Agricultural  Society  of  Januar}-  11,  1866,  it  appears  that  ''there  have 
been  constm<?ted  277  main  canals,  in  length  amounting  to  1,043  miles,  102 rods, 
at  a  mean  width  of  5  feet  6  inches,  and  a  mean  depth  of  2  feet  2  inches,  which 
water  153,949  acres  of  land,  at  a  cost  of  81,766,939,  and  that  there  is  in  course 
of  construction  canals  at  an  estimated  cost  of  $900,000." 

Ogden  is  a  flourishing  town  on  the  east  side  of  the  lake,  and  ranks  next  to 
Salt  Lake  City  in  population  and  importance. 


SECTION   II. 


MINES   AND   MINING. 


In  the  spur  of  the  Wasatch,  on  the  east  side  of  Salt  lake,  gold  has  been  found 
in  very  minute  quantities.  Some  of  the  quartz  assayed  about  82  per  ton.  The 
mountains  at  this  point  trend  west  of  north  and  east  of  south.  The  country  rock 
is  OTanite,  and  quartz  is  abundant. 

The  thermal  springs  in  this  vicinity  show  the  presence  of  sulphate  of  iron, 
and  possibly  mines  of  value  may  be  found  in  this  spur  of  the  mountain. 

MiNEBSViLLE. — The  western  part  of  the  territor}-,  adjoining  Nevada,  so  far  as 
known,  is  the  richest  in  metals.  At  Minersville  are  mines  of  load  and  copper,  which 
contain  some  gold  and  silver.  One  of  the  mines  has  been  worked  to  a  depth  of  90 
feet.  At  this  j)oint  the  copper  predominated,  and  the  working  of  th(»  mine  for  lead 
was  suspended.  The  lead  was  smelted  to  supply  the  territory.  While  lead  pre- 
vailed working  of  the  mine  was  remunerative.  No  effort  was  made  to  recover 
the  silver,  although  in  many  countries  this  would  have  been  profttable.  By  ojien- 
ing  the  mine  at  other  |x>iuts,  no  doubt  lead  ore  of  the  same  quality  as  that  worked 
could  be  obtained.  The  percentage  of  silver  contained  in  the  lead  and  copper 
ores  of  this  district  is  sufficient  to  justify  the  conclusion  that  the  working  of  these 
mines  will  be  a  source  of  profit  at  some  future  day. 

Rush  Valley. — This  district  abounds  in  veins  containing:  arcfentiferous 
galena  and  copper.  In  1865  there  was  considerable  excitement  about  these 
mines.  Companies  were  organized  by  officers  of  the  anny  at  Salt  Lake  City, 
and  some  developments  were  made.  Smelting  works  were  erected  at  the  mines, 
but  the  smelting  failed  to  extract  the  metal  in  a  satisfactory  manner,  and  the 
expenses  incident  to  enterprises  of  this  kind,  in  a  new  country,  rendered  opera- 
tions very  costly.  Silver  occurs  in  galena  in  the  same  irregular  manner  as  in 
quartz.  Many  suppose  that  if  a  vein  of  galena  assays  well  in  one  part  it  will 
do  the  same  in  all ;  an  erroneous  rdea,  as  miners  fi-equently  find  to  their  cost. 
When  transportation  is  cheaper,  fuel  more  abundant,  and  labor  cheaper,  these 
mines  will  doubtless  be  valuable.  At  present  no  profit  is  likely  to  be  derived 
from  world nff  them. 

Coal. — ^I'he  eastern  part  of  the  territory  contains  large  seams  of  coal.  As  it 
has  been  found  as  far  south  as  Pahranagat  and  at  San  l*ete,  it  is  not  improbable 
it  abounds  in  many  parts  of  the  Green  lliver  valley.  That  said  to  be  from  San 
Pete  is  a  firm  bituminous  coal,  considered  by  many  superior  to  any  found  west 
of  the  Rocky  moimtains,  but  its  quality  must  be  thoroughly  proved  in  large 
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the  iiii:- '■ .',-  •  • :.  : L •  ■  C ■  1  -  •  ri •  i-. •  riL ■!  ;; :  I 'ul. t:\ :: ; * jl::*: .  :i >  ^^  t  "i  : i s  '.;>v  1", \\  i : ;  : : : .^  v :i \  i j; . i 
tiui]  ot  il.:-  rM.-r;*:-  rlvrr.     A  :L  t.  r.^1.  ixp\r:i:iv':i  it  tl.i*  io:il  lul«;>  of  I  ;;il]. 
Dak'-ia.  i  •  1  nij:  ■.  rii.  1  M -1.1:11. a  i<  i.i.ivh  i.ix-ruVu     li  \\.';;*ii  j»;\«b:jM\  i^dI'jm. 
iLv  tu<;T  TL.'il  we^U'Hj  C'.»;il  rio]i;^.  il:v=^*::l:  iuloni-r  in  o::;;Vi:\,  viv.-il  in  o\Um,i   ;l.r 
va.-t  ilejv.*?;:^  ta.-:  i-i'  iLc  Mis.-i>sij'ji  nvor. 

Ii;ox. — It*'U  t-f  i^  alum -Ian  I  in  I'lah.  Aitcnr,-;s  l.nvo  l»*v«  i;i;iiUMo  snu-lt  ft, 
l»ut  5i«i  far  T\i;Lo!ii  i^;K-c€">>.  Thoiv  is  liuiliinir  iv!r;u:i»vv  in  iliis  oiv  to  n^jiiloi 
hnu'liii.ir  'lifli».Tilt  Aviih  ^kill  and  tlu*  i»n>jH:r  aj^]>liauoi'^.  'I1u'  doinanil  for  iu^n 
Aull  alwavsi  lie  lar;:»'  in  Utah,  anil  llio  cv>st  of  froi^rlit  fn»ni  anv  otIut  point  of 
I«r<Kl:utiun  ren-k-rrs  i:  an  important  ros^Minv  for  ilovolo;«mont.  Willi  a  lavjiv 
airri cultural  pojnilaiiun.  lalmr  will  l»o  clioap.  In  ovorv  point  \A'  \'w\\  I  tali 
a]>jK-ars  to  havf  Ix-tter  facilities  for  the  j>rodnetion  of  in»n  than  any  o(  i)io  adjoin 
lUiT  States  i»r  IVrritorios.  The  proiit  tin  ai^ricultnral  )Mn*snits  \\ill  heroine  U>n 
even'  vear,  for  manv  vears  to  conu*.  All  the  adjacent  mininir  ^^tato^  and  Teui 
tones  will  srnjn  raisje  their  own  stoek  ami  i^rain.  AVith  the  exei-ption  of  Nt^w 
Mexico  and  Arizona  thev  an.*  now  doinir  it  to  a  cn»at  extent,  so  that  theie  will 
}»e  only  a  hi>me  market  for  the  imnlnce  of  Utah.  'IMiis  will  have  a  tendem  \  to 
tiini  the  attention  of  the  inhabitants  t(»  mininn:  and  mannfaetnre.*^.  In  tlie  hitter 
branch  of  industry-  thev  are  alreadv  aciivelv  enj^aijed. 

Salt. — Salt  can  l>epix>dnced  in  nidimitod  quantitiet*,  l>i»th  f»»r  h»»nie  eonMunp 
tion  and  export.     When  the  i'ailn)ad  is  eompleted  it  Mill  prohahly  |»a\  to  tninN 
port  this  article  to  the  markets  of  the  Atlantic.     In  the  Slate  ol  Nr\adu  w»lt  in 
£0  cheap  and  abundant  that  it  will  not  pay  to  s<'nd  it  west  tVom  It  ah. 

Soda  exists  in  vast  beds  in  many  parts  of  the  Territory .     When  labor  an<l 
freight  are  cheaiKT  this  will  probably  be  an  article  of  exptnt. 
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Cottonwood  CaRon  is  aboat  27  miles  soutLeast  from  Salt  Lake  City,  in  tbe 
Wasatch  mountains.  It  contains  several  silver  mines.  A  Mr.  Hirst  is  rnnn^ng 
two  furnaces  there  at  present.  They  ai*e  not  on  an  extensive  scale,  but  the  results 
arc  satisfactorv.  Hirst  thinks  his  ore  ^^•ill  vield  8200  to  the  ton.  He  has  a 
German  to  manage  his  works,  who  is  rcputed  to  be  skilful.  The  veins  occur 
in  limestone,  and  ore  exists  at  the  surface  in  abundance.  This  is  a  valuable 
lead-mining  district.     The  ore  is  remarkably  free  from  antimony. 

General  Conclusions. — The  Tcn-itor^'  of  Utah  will  undoubtedly  become 
in  time  an  important  and  pros{)erous  State.  It  possesses  a  great  variety  of 
resources.  Whatever  may  be  the  opinions  entertained  as  to  the  peculiar  institu- 
tions existing  there  at  present,  none  can  deny  that  its  ])0])ubitiou  is  industrious 
and  enterprising.  A  people  who  have  redeemed  the  deserts  by  a  vast  system 
of  irrigation,  built  up  cities,  inaugurated  an  excellent  school  system,  establishetl 
manufactures  of  nearly  all  the  articles  necessaiy  for  the  use  of  man,  oj)ened  up 
roads  in  everj'  direction,  and  supplied  the  minera  of  the  adjacent  Territories  for 
several  years  with  their  products,  cannot  fail  to  achieve  a  conditicm  of  high 
prosperity  in  the  future.  Contact  with  their  neighbors,  who  entertain  views 
antagonistic  to  their  social  institutions,  will  remedy  the  evils  under  which  they 
now  labor.  As  they  become  more  intelligent  the  impolicy  of  isolating  them- 
selves from  the  moral  sympathies  of  the  world  will  become  apparent,  and  their 
patience,  industrj-,  and  self-reliance  will  be  turned  to  good  account, 
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I"«WriJLTK«C-».?r5TAE!^  AST*  TAlXJKr5^-iB5V>|jiX5«ClJlV  WA* 
B£S   rrJMlIT.  ASP  XAVjGA£1£  WAT^iSS. 


iTTBcs  uaa.  -wind  ii«r  ko:r  12*  3  li^'Oviqasi  <vcTaft>  lircnarL  ibc-  1x*»ivir  Avaanvt?  ^k^  xfc^ 
tie  -  Gc'iiBL  STrTTiTT.'^    £rao<TTT.-g  f^;«a  tbf  i^  v*  ibe  ***ii  fii:RU>l  tiif  CK-in)i 

OSne.  <rf  1 43.77 1.  siqiMir^  inileN.  ii>:i.016,^*0  *cp«v^  K'^ixsk^  by  ia«>«HA3^  :U!kI 

nKfliniiins-     Tbe  j*>f -Tiljuic*!!  !>  aK-ai  32,000.* 

MoryijLixs. — Id  iLis  TtOTT^ar  the  xoos*  aiikiiiir  gifv^n^^^x^  f^^ttai^  fe  ik* 
grre^  r&ZiTf-  of  ib<-  B^iackx  iiJi^iDiAJTiS.  ext<«£iu:  ^lO  miles  fnvm  its  ^>«iriM>m  U^ 
ns  n'i'nLOT  Ip-iflm^iajr.  aihi  m  wjdih  ovw  500  miles.  This  nuuiie^  with  ii«  s^vm^ 
occuiHts  fdZj  haJi  iLt-  Ternioir.  Tbe  nudn  cbdun  of  mtMmtJuus  is  spKi  up  ittt*» 
a  nniiilier  *:4  difl««:i  ran*!>«;.  sks  :Le  Biner  Rooi«  which  is  the  hii^hes)  *iul  ihe 


*  Luxpej,  in  his 


Coicz  I>irecsofT,  a  pablk«6op  i^coendlj  Accttimiv^  «MuaAliMk  iIm 


tkt  Urrilonsl  CMfntaL 


mmd  tkt  disimuyifrtm  Vtrpmu»  iVf 


Ttnra. 


Omanj. 


Bansikck  City IW«T«r  H««d 

BentonCitT Chot«««..  ,, 

Blaekfoot  fcrtr ,  I><^r  L«^df«. 

!>««•  Lf-d^  City ; do 

RerDo;d#  City.'. ' do 

8ilT«r  Bow • d** 

H«-Ieiia '  RdirutoB.... 

Bo»emui j  OalUUn 

Dcronuon '....do 

OallatiaCity '....do 

Prickly  Pear i  JeffrrKm 

K«TadaCity '  Madi>on 

KtirliugCity do 

Bnmmit  City • do 

Virginia  City !....do 

DiHmondCity I  Jieafher 

MiMonla  Mills MimooU 


Si) 

30 
S 


W.       ' 
X.  W. : 
N.  W. 
N.  \V, 
N,  W. 
\V. 
X, 
1:. 
X,  R 

N\ 

S.  W, 
K. 
8. 


Total. 


1<»    N.  1:. 
150    W. 


AY 

Am) 
>.v,!wxi 


Tbe  surveyor  ffeueral  of  the  Territory,  in  his  report  of  ]8(w ,  niiikoii  \\w  following  i^Uii)At«k: 
*'  I  may  be  safe  in  estimating  the  entire  population  at  40,(HHi,  iiiu)  it  w  innitUU^ntly  ItrU^^v^ 
that  it  will  reach  6v>,iNK)  in  J8G8  shoulJ  there  bo  no  In<liau  iri>ubli«a  iilonir  Uio  ovi^rUu\l 
routes.  *  •  •  xhe  class  of  citizeos  who  are  comiuff  into  the  TiTfitory  aiv  ip^iu^nUljf 
those  who  intend  making  it  their  homes.  Hence  many  families  art«  comin);  au<)  st^iUnjf  up 
the  di£ferent  valleys.  The  fiaxming  population  is  fast  iucroasiiig,  aiul  a  D^rvMii  uumbfr  01 
miners  find  it  profitable  to  devote  their  time  to  afi^ricultare.** 

The  reports  of  the  county  assessors  for  1865  and  1866  do  not  warrant  thit  1>olUf  that  thi^ 
increase  nas  been  so  rapid.  My  opinion  is  the  population  at  this  iimtt  doM  not  mlcmiI 
32,000.— J.  B.  B. 
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most  westerly,  and  the  Rocky,  Wind  River,  Big  Horn,  and  Belt  ranges.  All 
of  these  have  a  trend  northwest  and  southeast,  and  all  contain  mines  of  gold 
and  silver.  Their  height  has  not  been  determined,  hut  it  is  probably  mim 
10,000  to  14,000  feet,  the  highest  peak  being  covered  with  perpetual  snow. 
This  great  extent  of  mountain  ranges  causes  the  condensation  of  a  large  amount 
of  moisture  from  the  atmosphere,  which  falls  principally  in  the  form  of  snow. 
Gradually  melting  during  the  warm  season,  it  thoroughly  saturates  the  earth, 
inducing  a  fine  growth  of  grass  and  timber  throughout  the  mountain  regions.* 

The  Territory  is  divided  by  these  ranges  into  a  number  of  basins,  and  their 
spurs  subdivide  each  basin  into  a  number  of  valleys,  which  amtain  nearly  all 
the  towns  and  settlements,  and  the  greater  part  of  its  agricultural  as  well  as 
nearly  all  its  mineral  resources.  The  mountains  are  gi'eatly  abraded  by  the 
agencies  of  rains,  frosts,  and  glacial  action,  leaving  them  smooth  and  much  less 
rocky  and  precipitous  than  the  Cascade  range  in  Oregon,  or  the  Sierra  Nevada 
in  California.  The  Bitter  Root  is  the  most  rugged  and  continuous  in  its  height 
The  other  ranges  are  fiiU  of  low  passes,  with  none  of  those  lofty  peaks  that  are 
found  farther  south  in  Colorado. 

All  the  mountains  appear  to  be  old  and  weather-worn,  and  almost  at  the  very 
summits  of  the  highest  ranges  beds  of  gravel  containing  placer  gold  have  been 
formed  from  the  disintegration  of  the  neighboring  peaks.  Thus  placer  mines 
are  found  on  the  mountain  top,  differing  in  this  respect  from  the  Sierra  Nevadas, 
where  placer  gold  is  almost  invariably  found  in  the  foot-hills.  In  the  northern 
part  of  the  Territory  the  mountain  regions  have  been  prospected  only  sufficiently 
to  prove  the  existence  of  gold.  The  hostility  of  the  Indians  has  prevented  a 
thorough  exploration,  or  any  permanent  working  of  the  mineral  deposits. t 

*  Tho  followine  from  Lewis  and  Clarke's  Narrative  describes  the  country  westward  from 
the  main  ridg^  of  the  Bitter  Root  mountains.    It  is  applicable  to  a  large  area  of  Montana: 

*'  The  country  along  the  Rockj  mountains  for  several  hundred  miles  in  length,  and  aboat 
50  wide,  is  a  high  level  plain,  in  all  its  parts  extremely  fertile,  and  in  many  places  covered 
with  a  {rrowth  of  tall,  long-leaved  pine.  This  plain  is  ebietly  interrupted  near  the  streams 
of  water,  >vhere  the  hills  arc  steep  and  lofty,  but  the  soil  is  good,  being  unincumbered  by 
much  stone,  and  possesses  more  timber  than  the  level  country.  Under  shelter  of  thest  hills 
the  bottom  lands  skirt  the  margin  of  the  rivers,  and  though  narrow  and  confined,  m  still 
fertile  and  rarely  inundated.  Isearly  the  whole  of  this  wide-spread  tract  is  covered  with  a 
profusion  of  grass  and  plants  which  are  at  this  time  as  high  us  tho  knees.  Among  these  are 
a  variety  of  esculent  roots,  acquired  without  much  difficulty,  and  yielding  not  only  a  nutri- 
tious but  a  very  agreeable  food.  The  air  is  pure  and  dry,  the  climate  quite  as  mild  if  not 
milder  than  the  same  parallel  of  latitude  in  the  Atlantic  States,  and  must  be  equally  healthy, 
for  all  the  disorders  which  we  have  witnessed  may  fairly  be  imputed  more  to  the  nature  of 
the  diet  than  to  any  intemperance  of  climate." 

t  Professor  G.  C.  Swallow,  formerly  State  geologist  of  Missouri,  says,  in  a  late  letter  to 
Governor  Smith : 

**  Veins  of  gold,  silver,  copper,  and  lead  have  been  found  in  great  numbers  in  nearly  all  the 
explored  mountainous  portions  of  the  Territory ;  and  placer  gold  is  as  widely  distributed. 
Many  of  the  gulches  have  proved  vastly  rich,  and  some  of  them  very  extensive.  So  fiaras 
discovered,  these  veins  come  to  the  surface  on  the  foot-hills,  and  on  the  sides  of  the  valleys  and 
canons,  and  some  of  them  cut  the  mountains  to  their  very  tops.  A  large  portion  of  the  lodes 
are  true  veins,  cutting  through  granite,  syenite  porphyry,  trap,  gneiss,  mica  slate,  homblendfi 
slate,  talcose  slate,  argillaceous  slate,  sandstone,  and  limestone.  These  lodes  vary  iu  thick- 
ness from  a  mere  line  to  50  and  60  feet.  The  gangue  or  vein  rock,  called  quartz  by  the  miner, 
is  very  variable  in  character.  In  the  gold-bearing  lodes  it  is  usually  whitish  qoartz,  more  or 
less  femi^nous,  often  nearly  all  iron.  In  some  veins  it  resembles  a  stratified  quartzite ;  in 
a  few  it  IS  syenitic,  pyrites,  hornblende,  calc  spar,  arsenic,  antimony,  copper.  Tellnrium 
and  micaceous  iron  are  found  in  these  veins.  In  the  silver  lodes  the  iron,  so  abundant  ia 
the  gold  veins,  is  often  replaced  by  the  oxide  of  manganese.  This  mineral  is  sometimes  so 
abundant  as  to  constitute  a  large  portion  of  the  gangue. 

**  The  gangue,  in  many  of  the  copper  veins,  is  made  up  of  quartz,  heavy  spar,  calc  mmt, 
brown  spar,  and  oxides  of  iron.  Many  thousand  lodes  of  gold,  silver,  and  copper  hav^iJ^u 
already  discovered  and  recorded,  and  many  of  them  more  or  less  developed.  It  is  tmriere, 
as  well  as  in  all  other  mining  districts,  that  a  large  part  of  the  lodes  discovered  canoot  be 
profitably  worked  by  the  methods  usually  adopted  in  new  mining  regions ;  but  many  of  those 
which  cannot  now  be  worked  with  profitable  results  will  become  valuable  when  experience 
haa  proved  the  best  methods,  and  when  labor  and  materials  can  be  had  at  ordinary  prioea." 
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The  geology  of  Montana  is  almost  entirely  unknown.  The  Rocky  mountains 
re  cliiefly  composed  of  granite,  gneiss,  and  synite,  and  may  be  pretty  certainly 
ssigned  to  the  Arzoic.  Captain  John  Mullan  gives  the  following  .general 
escription  of  the  mountain  ranges  and  their  geological  formation : 

Lfooktng  back  upon  our  route,  we  saw  we  had  followed  Bitter  Root  river  to  its  head, 
rhicb  we  found  from  its  mouth  to  be  95  miles  long,  flowing  through  a  wide  and  beautiful 
alley,  whose  soil  is  fertile  and  productive,  well  timbered  with  the  pine  and  Cottonwood,  but 
'hose  chief  characteristic  and  capability  is  that  of  grazing  large  herds  of  cattle,  and  afford^ 
)g  excellent  mill  sites  along  the  numerous  streams  £wing  from  the  mountains.  The  country 
lence  is  watered  by  tributaries  to  the  Missouri  and  its  fork,  to  the  range  of  mountains  sepa- 
iting  these  waters  from  those  of  the  Snake  river,  or  the  south  branch  of  Lewis'  fork  of  the 
'olumbia,  and  is  also  fertile,  but  its  characteristic  feature  is  the  great  scarcity  of  timber  for 
ay  purpose,  the  willow  and  wild  sage  being  used  for  fuel  along  the  whole  route.  The  geo- 
igical  formation  of  this  section  belongs  to  the  tertiary  period.  The  capability  of  this  broad 
rea,  however,  for  grazing  is  excellent.  »  #  *  jIiq  whole  country  is  formed  of 
series  of  beds  of  mountainous  ranges  or  ridges,  with  their  intervening  valleys,  all  of  which 
re  well  deiined  and  marked,  the  decomposition  and  washings  of  the  rocks  of  the  mountains 
iving  character  to  the  soil  of.  the  valleys,  which  may  be  termed,  as  a  general  thing,  fertile, 
he  geological  formations  along  tho  Jefferson  fork  and  its  principal  tributaries  are  limestone 
od  conglomerate  rock.  From  the  range  called  the  Snake  river  divide,  the  whole  character 
f  the  country  is  completely  changed.  Here  the  geological  formation  is  basaltic  and  volcanic 
rincipally.  None  or  the  numerous  streams  and  rivulets  flowing  from  the  mountains  along 
le  route  we  travelled  emptied  into  the  Snake  river,  but  either  sunk  into  the  ground  or  formed 
nail  lakes  in  the  broad  valley  of  Snake  river.  The  ground  in  most  places  is  formed  prin- 
pally  of  sand,  and  where  large  beds  of  basalt  are  not  found,  the  ground  is  of  a  dry,  absorb- 
:g  nature,  through  which  tho  water  sinks,  at  times  bursting  out  again.  It  was  somewhat  sin- 
alar  that,  for  6U  miles  above  Fort  Hall,  along  the  main  stream  of  Snake  river,  we  did  not 
OSS  but  one  tributary,  and  that  coming  in  from  the  south,  while  none  came  in  from  the  north ; 
1  of  the  streams,  as  before  mentioned,  either  forming  lakes  or  sinking  into  the  gprouud. 
bis  section  is  also  noted  for  the  great  scarcity  of  timber,  and  tho  immense  plains  of  wild 
go.  which  is  so  abundant  that  it  merits  tho  name  of  the  sage  desert  of  the  mountain.  It 
:tends  for  many  miles  in  length  and  breadth,  forming  an  immense  ocean  of  prairie,  whose 
jDcuess  is  only  broken  by  the  **  Three  Bnttes  "  of  the  valley,  which  rise  like  islands  in  tho 
a  in  this  broad  and  barren  area.  (Report  on  the  construction  of  a  military  road  from  Fort 
alia- Walla  to  Fort  Benton.) 

Vegetable  Products. — In  the  fertile  soil  of  the  valleys  wheat,  barley,  and 
ts  grow  well,  and  good  crops  arc  produced.  Rye  and  buckwheat  would  also 
►arisli,  but  Indian  com  w'ould  probably  fail.*     Potatoes  grow  in  the  greatest 

lere  are,  however,  a  very  large  number  of  large  and  rich  lodes  which  will  yield  large  profits 
en  at  the  present  prices  of  labor  and  materials.  Some  of  the  lodes  of  both  gold  and  silver 
U  rank  among  the  largest  and  richest  in  the  annals  of  mining.  In  regard  to  the  want  of 
ircess  in  some  of  the  mining  operations  in  the  Territory,  it  may  be  said  that  such  partial 
lures  are  incident  to  all  mining  regions,  particularly  in  the  early  operations  of  now  regions. 
)ntaiia  is  particularly  exposed  to  delays  of  success  from  its  remoteness  from  machine  shops, 
tere  the  machinery  used  may  be  altered  and  repaired  to  suit  the  exigencies  constantly  arising. 
it  all  these  hindrances  to  immediate  and  full  success  in  quartz  mining  operations  will  soon 
removed.  They  arc  obvious  to  all  acquainted  with  the  business,  and  are  such  as  will  natu- 
\y  pass  away.  Better  mills  are  being  put  up,  better  lodes  are  bought  in  larger  quantities, 
,ter  management  is  secured,  and  the  owners  of  quartz  property  are  offering  better  facilities 
those  who  wish  to  work  their  mines ;  capital  is  seeking  this  source  of  wealth,  and  good 
Einciers  are  operating  in  Montana  mining  property.  The  placer  mines  are  notyielding  so  much 
at  some  former  periods  Many  new  localities  have  been  discovered,  and  largo  sums  have 
jn  expended  in  conducting  water  to  favored  localities,  and  there  is  every  reason  to  beneve 
It  the  placers  will,  the  coming  year,  yield  many  more  millions  to  the  hardy  toilers  who 
ve  labored  so  faithfully  and  successfully  in  securing  this  **  golden  harvest  "  The  quartz 
aiiig  operations  are  now  in  a  better  condition  to  secure  success  than  ever  before,  and  the 
:n  M^io  have  discovered  and  partially  developed  the  silver,  gold,  and  copper  lodes,  have  been 
ifr  inured  to  disappointments  and  hardships,  and  will  not  yield  to  any  ordinary  obstacles ; 
d  we  may  safely  believe  that  10,000  of  such  earnest,  skilful,  hardy  men  will  achieve  mag* 
icent  results  in  such  a  field  as  the  mines  of  Montana  present. 

•Professor  Swallow  says:  *'The  results  already  obtained  from  herding  and  the  culti- 
tlon  of  our  own  rich  valleys  are  such  as  to  remove  every  reasonable  doubt  of  the  entire 
ccess  of  agricultural  pursuits  in  the  Territory.  It  certainly  is  one  of  the  finest  stock  conn- 
B8  on  the  continent.  All  the  more  important  domestic  animals  and  fowls  do  remark- 
ty  well.  Horses  and  mules  and  neat  cattle  are  more  hardy  and  kept  in  better  condition 
.  the  native  glasses,  hay  and  grain.    Ab  a  general  rule  they  winter  well  in  the  yaUeys  and 
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perfection,  and  tbeir  flavor  if  not  snperior  is  equal  to  that  of  any  in  America. 
The  residents  of  Montana  believe  that  their  potatoes  are  superior  in  dryness  aad 
mealiness  to  any  in  the  world,  Iix^land  and  California  not  excepted.  Beets,  pea% 
onions,  cabbages,  cucumbers,  radishes,  parsnips  and  turnips  grow  finely,  while  ia 
the  warmest  valleys  melons  and  tomatoes  come  to  matunty.  Bitter-root,  a  small 
plant  flowering  in  June — the  root  three  inches  long,  one-fourth  inch  in  diame- 
ter, and  very  often  forked — ^gi'ows  in  many  of  the  Rocky  mountain  valleys,  aiKT 
is  veiy  abundant  in  Bitter  Root  valley.  It  is  a  favorite  article  of  food  for  tLe 
Flathead  Indians,  who  dig  it  in  May,  and  dry  it  so  that  it  will  keep  for  yeai& 
Very  nutiitious,  but  extremely  bitter. 

Camus,  as  an  article  of  food  for  the  Indians,  is  probably  the  most  important 
of  the  ^^^ld  plants.  It  is  abimdant  in  all  the  northeni  parts  of  the  Pacific  coast 
It  is  a  bulbous  root,  about  an  inch  and  a  half  in  diameter,  and  grows  in  low, 
swampy  lands,  having  a  sweet  gummy  taste,  and  is  very  nutritious.  Besides 
using  it  largely  when  fresh,  the  Indians  boil  it  and  afterwards  dry  it,  so  as  to 
preserve  it  for  years.  If  cultivated  it  might  become  a  valuable  culinary  vegeta- 
ble. 

Qullah  is  another  singular  article  of  food  used  by  the  Indians.  It  is  the  root 
of  a  plant  aboat  the  size  of  a  man's  finger,  of  a  deep  yellow  color,  growing  in 
the  moist  land  along  the  banks  of  the  streams.  When  raw  it  is  poisonous,  bat 
when  cooked  in  a  kiln,  a  process  occupying  several  days,  it  tmns  to  a  black  color 
and  resembles  tobacco  in  taste  and  smell,  and  is  equally  offensive  to  people  not 
accustomed  to  it.* 

on  the  surroundiDg  foot-hills  withoiU  hay  or  grain.  Tbo  yalleys  furnish  a  large  area  of  naiii- 
ral  meadows,  whose  products  are  equal  in  qnantitv  and  quality  to  those  of  the  cultiTated 
meadows  of  the  midcUe  States.  Beef,  fattened  on  the  native  pastures,  is  certainly  not  infe- 
rior to  the  best  produced  in  the  country.  The  Fmall  grains,  wheat,  rye,  barley  and  oats, 
produce  as  large  an  average  yield  as  in  the  most  favored  grain-producing  States.  Of  the 
native  fruits,  we  have  choke  cherries,  service  beriies,  currants,  gooseberries,  blueberries, 
raspberries,  and  strawberries  can  be  cultivated  as  successfully  as  iu  the  New  England  States. 

'*  All  the  more  important  root  crops,  such  as  potatoes,  turnips,  rutabagas,  beets,  carrots, 
parsnips,  radishes,  and  onions,  and  the  most  valuable  garden  vegetables,  are  cultivated  with 
great  success.  Timber  is  abundant  on  the  mountain  slopes  and  in  some  of  the  valleys.  Five 
species  of  pine,  two  of  fir,  one  of  spruce,  and  two  of  cedar,  grow  on  the  mountains,  and  in 
tne  mountain  valleys  and  canons ;  balsam,  poplars,  aspens,  alders,  and  willows,  on  the  streams 
and  in  the  moist  valleys. 

"The  pines,  firs,  spruces,  and  cedars  furnish  an  abundance  of  good  timber  for  building, 
mining,  and  farming  purjwses.  The  purest  waters  flow  everywhere  in  cool  springs,  monii- 
tain  streams,  meadow  brooks,  and  clear  rapid  rivers.  Hot  and  mineral  springs  also  occur  in 
various  parts  of  the  Territory.  Beautiful  lakes  and  magnificent  falls  and  cascades  aro 
numerous  in  the  mountains." 

*  Professor  A.  K.  Eaton,  iu  a  recent  report  to  Governor  Green  Clay  Smith,  says  of  tbc 
agricultural  resources  and  climate  of  Montana : 

**  In  a  Territory  so  far  removed  from  the  great  grain-producing  States,  the  most  %ital  que?* 
tion  bearing  upon  our  future  welfare  is  that  as  to  our  ability  to  become  self-sustaining  iu  aII 
things  pertaining  to  the  necessaries  of  life.  If  our  success  thus  far  is  not  a  sufficient  gnar- 
antee  of  our  ability  to  raise  all  the  ceicals,  root  crops,  &c ,  requisite  to  support  a  large 
number  of  inhabitants,  a  consideration  of  the  geological  and  topographical  formation  of  tbe 
country  and  its  climatic  characteristics  would  of  itself  demonstrate  that  the  soil  cannot 
fail  to  furnish  all  that  is  essential  to  the  subsistence  of  an  unlimited  population. 

**  Our  valleys  are  very  broad,  ranging  from  five  to  fifteen  miles  in  width,  and  made  up  of 
rich  bottom  lands  and  level  or  gently  undulating  plateaus.  The  mountain  ranges  on  either 
side  generally  differ  in  their  geological  character.  On  one  side,  granite  and  its  allied  primi- 
tive rocks,  by  the  disintegration  of  which  valleys  have  been  supplied  with  the  alumina  and 
alkaline  silicates  so  necessary  to  an  inexhaustible  soil ;  on  the  other,  ranges  of  secondary 
limestone,  sandstone,  &.C.,  that  have  furnished  the  additional  constituents  of  a  soil  <f 
unequalled  richness.  The  want  of  rain  to  irrigate  the  lands  is  the  only  apparent  d.fficultr, 
and  nature  has  provided  for  this  in  the  conformation  of  the  country.  Lying,  as  the'su 
plateaus  do,  nearly  level,  the  mountain  streams,  which  are  frequent  and  never-tailing,  arc 
readily  turned  from  their  courses  and  made  to  wind  along  t\]ti  base  of  the  foot-hill»,  upon  the 
outer  limits  of  the  table  lands,  and  thence  distributed  over  almost  every  foot  of  arable  land. 
This  mode  of  irrigation  has  its  decided  advantages  over  that  of  the  natural  rain  storms  of 
regions  nearer  the  coast,  from  the  fact  that  it  is  wholly  under  the  control  of  the  farmer.    In 
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TncBSR. — ^Pine  is  by  far  tbe  most  abundant  timber.  Tbe  next  is  &.  Tbe 
;tonwood,  wbick  grows  on  the  banks  of  the  streams,  is  tbe  only  other  tree,  and 
is  osed  only  for  firewood,  and  occasionally  for  log  honses.  Mountain  mahogany 
the  only  bard  wood  that  grows  in  tbe  Territory,  and  this  is  only  a  shrab.  Nonb 
tbe  valuable  bard  woods,  as  hickory,  maple,,  or  ash,  grow  in  Montana. 
Climate. — The  climate  of  Montana  in  the  mountainous  parts  is  as  cold  as 
It  of  tbe  New  England  States.     It  retards,  or  entirely  prevents,  placer  mining 

*  about  half  the  year ;  and  imtil  quartz  mines  are  opened,  so  that  tbe  miners 
a  be  employed  during  tbe  long  winters,  they  must  remain  idle  much  of  their 
le.  There  are,  however,  exceptional  years.  The  winter  of  1S62- 63  was  so 
Id  that  placer  mining  was  continued  with  scarcely  an  interruption  the  entko 
ar.  Snow  generally  falls  to  a  great  depth,  so  that  communication  in  tbo 
^ber  districts  is  somewhat  irregular  and  uncertain  during  the  winter.  In  tbo 
lleys,  where  the  altitude  is  less,  the  climate  is  milder.  In  Deer  Lodge  and  the 
illatin  and  Madison  valleys  stock  continues  in  good  condition,  throughout  the 
ar,  without  liay  or  grain,  the  grass  being  abundant  nearly  all  tbe  time.  Mon- 
la  is  a  remarkably  healthy  country.  There  seems  to  be  no  peculiar  diseases 
{ident  to  the  climate.  In  the  towns  the  great  majority  of  deaths  are  either 
jidental  or  the  result  of  violence.* 

'erritory  uearly  four  times  as  lar(^  ns  the  State  of  New  York,  we  have  hundreds  of  thou- 
ids  of  acres  of  land  of  this  description,  availAble  whenever  the  growth  of  the  country  may 
oand  its  cultivation. 

*  No  disquisition,  however,  is  necessary  upon  the  character  of  the  soil  or  its  origin.   Facts 

nonstrate  beyond  quei$tiou  the  self-sustaining  character  of  the  Territory  in  an  agricultural 

nt  of  view.     Flour  to-day  is  almost  as  cheap  as  in  the  great  gitiiu-producing  regions  of 

east,  and  this  has  been  brought  about  by  the  cultivation  of  limited  patches,  here  and 

re,  of  these  broad  lands.  Our  table-lands  and  the  slopes  of  our  foot-hills,  without  irriga- 
1,  furnish  the  most  abundant  pasturage ;  the  species  of  grass  flourishing  spontaneously 
ng  of  the  most  nutritious  character,  and  in  some  respects  superior  to  the  cultivated  grasses 
the  east. 

'  Tbf?  peculiarities  of  our  climate  demand  a  passing  remark.  The  great  wind  currents 
t  start  fiom  the  distant  sea*coast  regions  laden  with  moisture,  deposit  it  in  beneficent 
)wcrs  on  their  way,  and  reach  our  inland  mountain  regions  with  scarcely  a  drop  to  moisten 
'  thirsty  soil ;  still  this  deprivation  proves  a  blessing  in  disguise.  It  gives  us  an  atmo- 
icre  comparatively  free  from  moisture,  and  makes  our  severe  winters  more  endurable  than 
;n  those  of  lower  latitudes.  Our  lowlands  are  often  almost  free  from  snow  during  the 
ole  season,  and  cattle  graze  and  grow  fat  on  the  grasses  of  our  vaUeys  during  our  long 
Iters. 

*  The  climate  is  indeed  the  most  pleasant  and  salubrious  of  any  that  I  have  personally 
T  known :  and  this  in  a  country  where  the  altitude  of  the  valleys  is  about  one  mile  above 

level  of  the  sea,  and  lying  between  45*^  and  41)^  north  latitude.'* 

Captain  Mullan  says  in  his  report: 

'  The  temperature  of  Walla-Walla,  in  46^,  is  similar  to  that  of  Washington  city,  in  38^ 
itnde ;  that  of  Clark's  Fork,  in  48^^,  to  that  of  St.  Joseph,  Missouri,  in  latitude  41^ ;  that 
the  Bitter  Root  valley,  in  46^,  is  similar  to  that  of  Philadelphia,  in  latitude  4(F,  with 
>nt  the  same  amount  of  snow,  and,  with  tbe  exception  of  a  few  days  of  intense  cold, 
itnt  the  same  avera^re  temperature.  This  condition  of  facts  is  not  accidental,  but  arises 
Di  tbe  truths  of  meteorological  laws,  that  are  as  unvarying  as  they  are  wonderful  and 
.>!ful.  As  early  as  the  winter  of  1853,  which  I  spent  in  theso  mountains,  my  attention  was 
led  to  the  mitd  open  region  lying  between  the  Deer  Lodge  valley  and  Fort  Laramie, 
lere  tbe  buffalo  roamed  in  millions  through  the  winter,  and  which,  during  that  season, 
33tituted  the  great  hunting  grounds  of  the  Crows,  Blackfeet,  and  other  mountain  tribes. 
)OU  investigating  the  peculiarities  of  the  country,  I  learned  from  the  Indians,  and  afler- 
.rds  confinntd  by  my  own  explorations,  the  fact  of  tbe  existence  of  an  infinite  number 
bot  springs  at  the  headwaters  of  the  Missouri,  Columbia,  and  Yellowstone  rivers,  and  that 
t  geysers,  similar  to  those  of  California,  existed  at  the  head  of  tlie  Yellowstone ;  that  this 
e  of  hot  springs  was  traced  to  the  Big  Horn,  where  a  coal-oil  spring,  similar  in  all 
pects  to  those  worked  in  western  Pennsylvania  and  Ohio,  exists,  and  where  I  am  sanguine 
uelieving  that  the  whole  country  is  underlaid  with  immense  coal  fields.  Here,  then,  was 
eatore  sufficient  to  create  great  modifications  of  climate,  not  local  in  its  effect,  but  which 
en  extends  for  several  hundred  miles  from  the  Hod  Buttes,  on  the  Platte,  to  the  plains  of 
s  Columbia. 


•  «  «  •  « 


*A  comparison  of  the  altitude  of  tbe  South  pass,  with  the  country  on  its  every  side,  with 


492  BESOUBCES  OF   STATES  AND  TERRITORIES 

Navigable  Waters. — ^Although  Montana  is  abundantly  Bupplied  with  rivers 
carrying  largo  bodies  of  water,  the  gi-eat  altitude  of  the  Temtory  induces  aidi 
rapid  currents  as  to  prove  serious  obstacles  to  navigation.  On  the  western  slope 
the  rivers  are  unnavigable  for  anything  except  rafts,  small  boats,  and  canoefl^ 
their  courses  being  continually  intemipted  by  shoals,  rapids,  and  falls.  On  the 
eastern  slope,  the  Missouri  has  a  light-draught  steamboat  navigation  of  over  300 
miles  to  Fort  Benton,  and  steamboats  have  ascended  nearly  to  the  Great  Fallsj 
situated  about  50  miles  above.  Fort  Benton  is  the  depot  of  supplies  for  tbe 
whole  TeiTitor}'^,  and  even  to  this  point  navigation  is  very  uncertain.  In  ilry 
seasons  the  water  is  scant  on  the  shoals,  and,  as  the  banks  arc  unsettled,  the 
boats  have  to  be  supplied  with  fuel  by  cutting  wood.  In  many  places  wood  is 
very  scarce,  and  has  to  be  earned  on  the  backs  of  men  for  a  mile  or  more. 
Vexatious  delays  are  the  result.  Every  year  the  wood  is  getting  scarcer  and 
more  dillicult  to  procm'c.  The  hostility  of  the  Indians  also  renders  navigation 
perilous  at  this  time. 

Coal  is  found  some  distance  below  Fort  Benton.  When  mining  for  this  article 
is  carried  on  extensively  it  will  probably  supply  the  steamere  with  a  sufficiency 
of  fuel.  It  is  a  brown  or  lignite,  probably  in  the  cretaceous  fonnation,  and  is 
found  in  veins  of  largo  size,  traceable  in  the  banks  of  the  streams  for  long 
distances.* 

Mullan^s  pass,  further  to  the  north,  may  be  useful  in  this  connection.  The  South  pass  has 
an  altitude  of  7,489  feet  above  the  level  of  the  sea.  The  Wind  River  chain,  to  its  nortb, 
rises  till  it  attains,  at  Fremont's  peak,  an  elevation  of  13,570  feet,  while  to  the  north  tbe 
mountains  incieasc  in  altitude  till  thej  attain,  at  Long's  peak,  an  elevation  of  l.'S.OOO  feet; 
while  the  plains  to  the  cast  have  an  elevation  of  G.O0O  feet,  and  the  mountains  to  the  west, 
forming  the  east  rim  of  the  great  basin,  have  an  elevation  of  8,234  feet,  and  the  country 
between  it  and  the  8outh  pass  an  elevation  of  6,234  feet  above  the  level  of  the  sea.  The 
highest  point  on  the  road  in  the  Summit  lino  at  Mullan*s  pass  has  an  elevation  of  6,000  feet, 
which  is  lower  by  1,489  feet  than  the  South  pass. 

"  The  high  range  of  the  Wind  River  chain  stands  as  a  curvilinear  wall  to  deflect  and  direct 
the  currents  of  the  atmosphere  as  they  sweep  across  the  continent.  (By-the-by,  wheocf 
arises  the  name  of  the  Wind  River  cbuin?)  All  their  slopes  arc  well  located  to  reflect  back 
the  direct  rays  of  the  heat  of  the  sun  to  the  valleys  that  lay  at  their  bases.  These  valh'vs, 
already  warm  by  virtue  of  tbe  hot  sprin^^s  existing  among  them,  receive  this  accumulative 
heat,  which,  driven  by  the  new  currents  of  cold  air  from  the  plains,  rises  and  moves  onward 
in  the  form  of  a  river  towards  the  valleys  of  the  Rocky  mountains,  where  it  joins  the  mUder 
current  from  the  Paciflc  and  diflusos  over  the  whole  region  a  mild,  healthy,  invigoiatiug^ 
and  useful  climate."    (MuUan's  Report,  pp.  03,  54.) 

Thermometrical  data  furnished  by  J.  L.  CorbetU  civil  engineer,  Virginia  City,  Montana, 

1865. — Mean  reading  during  the  mouth  of  December 5^.22  above  zero. 

1866. — Mean  reading  during  the  mouth  of  January 27^  " 

1866.— Mean  reading  during  the  month  of  February 22°  ** 

Mean  during  the  three  months,  18°  above  zero. 

1866.— Mean  during  December 3P  " 

1867.— Mean  during  January 23^.73  " 

1867. — Mean  during  February 2G^  " 

The  mean  during  March,  1867,  is  unknown,  as  only  the  coldest  days  were  registered  which 
were  ds  follows:  March  II,  at  7.30  a.m.,  0^;  at  8.20  a.m.,  5^;  at  1  p.  m.,  1^:  at  6  p.m., 
12*^ ;  at  10  p.  m.,  18<^,  or  below  zero.  March  12,  at  7  a.  m.,  18° ;  at  10  a.  m.,  12°;  at  5  p.m., 
6^ ;  at  6  p.  m.,  16°  ;  at  9. 15  p.  m.,  22°.  March  13,  at  7  a.  m.,  24°  ;  at  I  p.  m.,  10°,  or  above 
xero  ;  at  10  p.  m.,  3°,  or  above  zero.    Weather  modeiate  afterwards. 

Twenty-four  degrees  below  zero  is  the  greatest  cold  experienced  during^  tho  past  three 
winters  at  this  place.  Mean  during  the  winter  months  for  tue  past  two  winters,  22"^  above 
zero.  Mean  of  barometer  reading,  2,440  inches ;  altitude,  5,4bl  feet ;  boiling  point,  20*2^ 
Fahrenheit;  latitude,  45°  27'  35";  longitude,  about  111°  17'. 

*  The  surveyor  general  of  Montana,  in  his  report  for  1867,  says: 

**  Bituminous  coal  has  been  found  on  the  Big  Hole  river,  about  60  miles  from  Bannack 
City;  in  Jacknss  gulch,  on  the  east  side  of  the  Siadison  ;  and  at  Summit  district,  near  Vir- 
ginia City,  the  veins  being  from  three  to  four  feet  in  width.  Coal  also  exists  at  tho  head  of 
the  Yellowstone  river.  Brown  coal,  or  lignite,  is  found  in  great  quantities  on  tho  banks  of 
the  Missouri  and  Yellowstone,  valuable  as  common  fuel,  but  of  no  great  valno  for  manufac- 
turing purposes.    It  has  also  been  found  on  the  headwaters  of  tbe  leton  and  Marias." 
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The  Yellowstone  has  not  been  sufficiently  explored  to  detennine  its  capabili- 
les  for  navigation ;  but  those  best  qualified  to  judge  think  that,  with  suitable 
>oats,  it  raay  be  navigable  far  higher  than  boats  have  yet  reached.  Indian  hos- 
ilities  and  want  of  population  have  prevented  a  raoro  thorough  exploration, 
rhe  rates  of  fi-eight  charged  on  the  steamers  from  St.  Louis  to  Fort  Benton  are 
»  high  that  if  a  l>oat  makes  one  trip  it  sometimes  pays  all  expenses  and  retiuns 
:lie  capital  invested  in  the  boat  itself.  Competition  will  probably  reduce  these 
charges,  unless  tl«eir  trade  should  be  closed  altogether  by  the  Indians. 

The  portion  of  Montana  on  the  western  slope  forms  a  basin  about  250  miles 
long"  an<l  75  miles  wide.*  It  is  drained  by  the  Missoula,  Hellgate,  Blackfoot, 
md  Flat  Head  nvers,  which  uniting,  form  Clark's  Fork  of  the  Columbia  river. 
The  extreme  northern  part  is  drained  by  Tobacco  river,  wliich  empties  into  Lake 
Bratham,  in  Idaho  Temtor}'.  Flat  Head  is  the  only  lake  of  any  considerable 
size  in  Montana.  It  is  a  beautiful  sheet  of  clear  water  about  35  miles  long  and  15 
broad,  surrounded  by  a  fine  farming  and  grazing  country.  This  basin  contains 
the  best  timber,  and  probably  as  good  grazing  and  farming  lands  as  are  in  the 
rerritor}-.  The  valley  of  the  Madison  and  Gallatin  only  are  equal  to  it  in  the 
latter  respect.  The  wann  moist  winds  from  the  Pacific  induce  a  more  vigorous 
ievelopment  of  vegetable  life  than  in  other  parts  of  the  Territor)-,  where  the  high 
nrall  <»f  the  Rocky  mountains  prevents  these  winds  from  exercising  their  influence, 
[n  this  mild  and  temperate  climate  the  missionaries  established  missions  for  the 
relisrious  advancement  of  the  Indians.  The  sites  of  several  of  their  missions  still 
remain,  and  are  admirably  situated  in  the  midst  of  a  fertile  country. 

From  Flat  Head  lake  south,  towards  the  mission  of  Pen  d'Oreille,  along  the 
foot  of  the  Rocky  mountains,  the  country  is  well  supplied  with  timber,  water 
md  grasi!,  and  is  an  excellent  agricultural  district.  South  of  the  mission  is  the 
Fcx^ko  valley,  containing  the  Pen  d'Oreillo  Indian  reser\-ation.  This  is  a  small 
icli  agricultural  valley,  wliicli,  if  properly  cultivated,  would  Iw  veiy  productive. 

Hell  Gate  vallev  is  southeast  fiom  the  reser\'ation.  It  is  about  25  miles  lonff, 
md  six  or  seven  broad,  possessiiig  excellent  agi'icultural  resources.  Still  south 
s  the  Bitter  Root  vallcv,  about  GO  miles  lonof  and  eiijlit  wide.  In  this  is  Owen's 
ruding  post,  called  Fort  Owen,  around  wliich  is  a  flourishing  settlement. 

The  ilell  Gate  and  Bitter  Root  at  their  junction  form  tlie  Missoula,  which 

etains  that  name  until  it  fonns  a  junction  with  the  Flat  Head  forming  Clark's 

Tork  of  the  Columbia.     Hell  Gate  and  Bitter  Root  valleys  contain  a  number  of 

;ettlers,  and  in  time  will  contain  a  large  agi'icultural  population.     At  this  point 

he  Bitter  Root  mountains  present  an  almost  impassable  banier,  ^\^th  but  few 

)a.s.ses,  and  can  only  be  traversed  in  the  warmest  part  of  the  year;  at  other 

reasons  they  are  completely  blockaded  by  the  snow. 

_ — « »    -    -  ...  .1 

•The  surveyor  general  says:  *'The  soil  of  the  valleys  and  table  lands  is  of  ^od  quality, 
ind  it  is  believed  that  fully  one-third  of  the  Territory  is  susceptible  of  profitable  cnltiva- 
iuD.  7  he  more  important  valleys  requinug  immediate  survey  are  the  Bitter  Root,  Doer 
Lodge,  Hell  Gate,  Kondc,  Big  Hole,  Beaver  Head,  Stinking  Water,  Jefferson,  Madison, 
3rallatiD,  Boulder,  Prickly  Pear,  (iDcluding  the  town  of  Helena,)  and  the  Missouri  from  the 
Three  Forks  to  Canon  Ferry,  east  of  Helena.  Ihe  arable  lands  in  these  valleys  amount, 
}y  careful  estimate,  to  9,000  square  miles,  and  contracts  for  their  surveys  will  be  let  as  soon 
ks  possible.  A  ready  home  market  is  found  for  the  product  of  the  ranches  and  dairies,  and 
;he  supply  of  the  di&erent  kinds  of  grain  raised  is  no  doubt  sufficient  for  the  wants  of  the 
Dopulation  until  another  crop  is  produced.  The  yield  of  potatoes  has  been  so  great  during 
;he  pa^t  season  that  it  is  believed  that  fully  1,000,000  bushels  could  be  exported,  and  still 
lave  enough  for  home  consumption.  The  wheat  raised  in  Gallatin  valley  is  closely  estimated 
it  d.UOO  acres,  and  the  other  small  grains,  such  ais  oats,  barley,  rye,  &c.,  are  placed  at  G,000 
icres.  The  yield  will  be  at  least  3U  bushels  to  the  acre,  givmg  us,  as  a  low  estimate  of  nil 
he  grain  crop  in  that  valley  for  this  year,  at  4*20,000  bushels.  The  list  of  the  territorial 
laditor  shows  165, 140  acres  of  land  under  cultivalion  in  the  Temtory,  and  the  total  valuation 
)f  the  property  assessed  is  $5,703,118.  The  flonring  mills  are  particularly  mentioned.  The 
rrazing  lands  are  among  the  finest  in  the  world,  their  nutricioos  grasses  serving  to  keep 
cattle  and  stock  in  good  condition  during  the  entire  winter.  The  number  of  cattle  gr&2ing 
m  these  lands  is  estimated  at  40  Oi)^." 
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Big  Blackfoot  comes  into  Hell  Gate  river  in  the  cajion  of  that  name,  and  for 
15  miles  mns  through  another  ca&on.  Above,  it  passes  through  a  large  and 
beantiinl  valley  similar  to  that  of  Hell  Grate.  On  the  head  of  this  river  are  some 
good  placer  mines.  Some  say  the  ca&on  received  this  name  of  '*  Hell  Gate' 
m>m  the  gloomy  character  of  its  scenery;  others,  that  it  was  so  named  from  the 
fiEU^  that  Uie  Indians,  when  on  the  war  path,  intent  on  deeds  of  blood  and  rapine, 
always  issued  ont  from  it.    Either  canse  would  be  sufficient. 

Flint  Cbeek. — ^Forty  miles  above  the  mouth  of  the  Big  Blackfoot,  from  the 
sodth,  comes  in  Flint  creek  through  a  fine  lar^e  valley  ^i-ith  plenty  of  grass, 
water  and  timber.  Recently  near  the  head  of  this  sti*eam  rich  silver  mines  have 
been  found,  and  a  town  of  400  or  500  inhabitants  has  sprang  up  in  a  few  weeks. 
On  one  of  the  branches  of  Flint  some  good  placer  mines  have  been  discovered 
which  paid  well  this  summer.  'Twenty  miles  above  this  creek  the  Little  Black- 
foot  comes  in  from  the  northeast.  For  some  distance  above  its  mouth  is  a  good 
grazing  country,  not  suitable  for  agricultural  purposes,  but  well  timbered.  The 
ravines  and  gulches  at  the  head  of  this  stream  contain  some  good  placer  mines, 
and  several  mining  towns  have  sprung  up,  such  as  Blackfoot  City  and  Car- 
pentier's  Bar.  Quartz  veins  containing  gold  have  been  found  in  this  vicinity, 
but  they  have  not  been  sufficiently  worked  to  prove  their  value. 

Deer  Lodge  Valley. — ^To  the  southward  lies  the  Deer  Lodge  valley,  one  of 
the  most  picturesque  and  beautifrd,  as  well  as  one  of  the  richest  mineral  and  agricul- 
tural disti-icts  in  Montana.  It  is  about  35  miles  long  and  10  broad,  surrounded 
by  low  rolling  hills,  which  afford  excellent  pasturage.  This  favored  region,  called 
by  the  Indians  Ttsookeencame,  or,  translated,  "the  Deer's  Lodge,"  takes  its  name 
from  a  singular  mound  in  the  upper  end  of  the  valley  composed  of  silicious  and 
ferru^nous  depositions,  formed  by  a  thermal  spring. 

,  This  mound  is  a  truncated  cone  30  feet  in  height,  100  feet  in  diameter  at  tbe 
base  and  30  feet  at  the  summit.  Brightly  colored  with  white  and  reddish-brown 
spots,  it  forms  a  notable  landmark.  In  tbe  winter,  when  tbe  steam  rises  like 
smoke  from  a  spring  at  tbe  top,  it  bears  a  striking  resemblance  to  a  large  Indian 
lodge.  This  spring  is  three  feet  in  diameter  ancT  of  a  considerable  depth.  The 
water,  which  does  not  overflow  at  present,  is  nearly  at  the  boiling  point,  while 
at  the  base  of  the  mound  several  springs  exist  the  temperature  of  which  varies 
from  near  boiling  point  to  icy  coldness.  A  marsh  elevated  a  few  feet  above  ibe 
surrounding  plains  is  formed  by  the  springs  at  the  base  of  the  mound.  Ver\'  few 
such  fonnations,  caused  by  thermal  springs,  are  found  in  the  l^acific  Territories. 
Hence  it  must  be  different  from  the  ordinary  methods  of  deposition.  From  tbe 
fact  that  the  spring  in  the  centre  of  the  cone  does  not  overflow,  it  is  evident  tbat 
in  former  times  it  must  have  been  more  active  than  at  present,  and  that  the  forces 
that  once  gave  it  activity  are  failing ;  also,  that  unless  there  is  a  ix?currence  of 
its  ancient  eruptive  power  the  mound  will  never  rise  any  higher.  Probably  it  is 
lower  than  fonnerly.  Ordinary  thenual  springs  throw  quite  a  volume  of  water, 
which,  gmdually  cooling,  continues  to  deposit  its  sediment  for  a  considerable 
distance,  depositions  not  being  materially  greater  at  the  mouth  of  the  springs 
than  100  or  200  yards  distant. 

Quite  a  large  number  of  farms  are  under  enclosure  in  this  valley.  StcKk 
raising  also  employs  some  of  the  inhabitants.  Until  recently  there  was  but  little 
mining  in  this  vicinity.  Last  spring  and  summer  some  very  good  placer  mines 
were  discovered  in  the  hills  on  the  east  side  of  the  vallev.  On  Silver  Biir,  a 
stream  falling  into  the  head  of  the  valley,  placer  and  quartz  mines  containing: 
gold,  silver  and  copper,  especially  the  latter  metal,  have  been  worked  for  over 
two  years,  resulting  in  the  mining  towns  of  Silver  Bar  and  Butte  City. 

Towy  OF  Cottonwood. — Cottonwood,  the  county-seat  of  Deer  Lodge  county, 
is  situated  on  the  north  side  of  Cottonwood  creek,  near  its  junction  with  Deer 
Lodge  creek.  It  has  a  good  location  for  a  town.  The  streets  are  wide  and  well 
laid  out.     The  advantage  of  wide  streets  in  mining  towns  is  so  evident,  in  view 
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the  danfifers  from  fire,  that  it  18  singular  so  fe\i;  new  towns  are  laid  out  in  this 
inner.  The  houses  are  usually  built  of  wood.  Fire  engines  are  the  accom- 
niment  of  a  more  advanced  progress.  .  When  a  fire  once  gets  fully  under  way 
these  mining  towns  it  seldom  stops  until  it  meets  an  open  space. 
Cottonwood  is  a  pleasant  little  town,  with  that  dreamy  appearance  of  repose 
licative  of  an  agricultural  district.  Timber  is  scarce  in  the  valley,  but  is 
undant  in  the  adjacent  hills  and  mountains.     Pine  and  fir  constitute  the  sole 

pply. 

The  scenery  here  is  wonderfully  pictm-esque.  Spurs  and  broken  chains  of 
>untains,  the  lofty  summits  regularly  dispersed,  rise  above  and  beyond  one 
other,  giving  an  idea  of  interminable  distance.  The  rarity  of  the  atmosphere 
nsequent  on  the  altitude  causes  the  rays  of  light  to  be  less  strongly  refracted 
an  when  the  atmosphere  is  denser,  giving  a  strange  and  unnatural  reflection 

every  object.  The  light  is  peculiar  in  many  respects.  While  it  does  not 
•parently  impair  vision,  it  seems  to  blend  in  all  colors  a  portion  of  black.     Thus, 

the  eve  follows  one  mountain  peak  after  another,  the  color  becomes  darker 
d  darker,  till  the  most  dii^nt  are  almost  entirely  black.  The  color  of  the 
ow,  varied  by  increasing  distance,  goes  through  the  same  changes,  and  at  last 
•pears  of  a  dark  gray.  There  are  none  of  those  wondrous  changes  of  tints  and 
ndows  which  are  so  charming  in  the  lower  latitudes  as  Mount  Hood,  whose 
ows  from  a  hundred  difierent  points  of  observation  never  appear  twice  of  the 
me  color.     Here  every  tint  is  sombre  and  rigid,  and  notwithstanding  the  beauty 

the  scenery  the  mind  is  chiDed  with  a  feeling  of  awe.  This  is  heightened  by 
e  appearance  of  the  low  hills,  which  are  covered  with  grass,  and  have  the  aspect 

fields  once  cultivated,  but  now  permitted  to  return  to  a  state  of  nature. 

In  the  upper  part  of  the  valley,  near  the  hot  springs,  the  snow  seldom  lies  on 

e  ground,  and  there  is  an  abundance  of  good  pasturage  the  year  round. 

A  curious  and  interesting  faet  connected  with  this  locality  is  worthy  of  note. 

:om  the  head  of  this  valley  into  Big  Hole,  or  the  valley  of  Divide  creek,  a 

anch  of  Big  Hole,  is  the  lowest  pass  through  the  Rocky  mountains.     In  fact, 

is  simply  a  continuation  of  one  valley  into  another.     At  Butte  City  water  is 

ought  from  the  head  of  Boulder  creek,  which  is  a  tributary  of  the  Missouri, 

rough  a  low  pass  jnto  Silver  Bai',  a  branch  of  Deer  Lodge  creek,  thus  taking 

e  water  from  the  Atlantic  and  giving  it  to  the  Pacific. 

The  streams  and  small  lakes  which  abound  in  the  hills  around  this  valley  are 

?11  supplied  with  trout.     All  the  streams  on  the  Pacific  slope  contain  trout  j  but 

cept  in  the  Yellowstone  and  its  tributai-ies  they  are  very  scarce  on  the  Atlantic 

)pe. 

A  short  distance  below  Deer  Lodge,  a  small  creek  empties  into  Hell  Gate 

rev  from  the  west,  called  Gold  creek.     It  is  remarkable  as  the  first  place  where 

dd  was  discovered  in  Montana.     The  discovery  was  made  on  the  banks  of  a 

•earn  whose  waters  finally  flow  into  the  Pacific  ocean. 

During  the  present  year  the  mines  on  the  western  slope  have  been  much  more 

oductive  than  formerly,  while  on  the  eastern  slope  the  production  this  year 

11  be  less  than  that  of  last  year. 
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SECTION   II. 

MINES  AND  SYSTEMS  OF  MINING. 

Gold  was  discovered  in  Montana  by  a  French  half-breed,  named  FronQoisFinlay, 
about  the  year  1852,  on  Gold  creek,  a  branch  of  the  Hell  Gate  river.  He  was 
merely  prospecting,  and  did  not  find  the  gold  in  sufficient  quantities  to  induce 
him  to  work  the  mines.* 

*  Mr.  Albert  D.  Richardson  qaotes  from  a  book  published  in  Cincinnati  50  years  ago,  as 
follows : 

'*  These  mountains  are  supposed  to  contain  minerals,  precious  stones,  and  gold  and  silver 
ore.  It  is  but  late  that  they  have  taken  the  name  Rocky  mountains  ;  by  all  old  travdlers 
they  are  called  the  Shining  mountains,  from  an  infinite  number  of  crystal  stones  of  an 
amazing  size  with  which  they  are  cx)vered,  and  which,  when  the  sun  shines  fhll  upon  them, 
sparkle  so  as  to  be  seen  at  a  great  distance.  The  same  early  travellers  gave  it  as  their  opinion 
that  in  future  these  mountains  would  be  found  to  contain  more  riches  than  those  of  Inaoatan 
and  Malabar,  or  the  golden  coast  of  Guinea,  or  the  mines  of  Peru." 

Mr.  Kichardson  remarks : 

**  These  surmises  excited  little  notice,  for  the  early  travellers  believed  every  mountain  an 
£1  Dorado,  and  every  stream  a  Pactolus.  The  first  statement  which  appeared  worthy  of 
serious  attention  was  made  by  Colonel  William  Gilpin  of  the  United  States  army.    This 

gmtleman,  a  zealous  student  of  the  natural  sciences,  crossed  the  continent  with  a  party  of 
reffon  explorers,  and  again  with  his  command  during  the  Mexican  war. 

"In  1849,  in  an  address  at  Independence,  Missouri,  as  the  result  of  all  his  observations, 
he  asserted  the  abundant  existence  of  ^old,  silver,  and  precious  stones  throughout  the  Rocky 
mountains."    (Beyond  the  Mississippi,  pp.  135-6.) 

Professor  A.  K.  Eaton,  in  his  report  to  Governor  Green  Clay  Smith,  gives  the  following 
general  summaiy  of  the  mineral  resources  of  Montana  : 

'*  Of  the  common  minerals  of  value  in  the  arts  and  manufactures,  there  seems  to  be  eveiy 
indication  of  abundance,  aldiough  little  has  been  done  towards  the  development  of  them; 
fire  clay,  gypsum  and  coal  are  indicated  strongly  in  the  tertiary  deposits  that  underlie 
the  table-lands  of  the  valleys  and  elsewhere ;  but  they  lie  mostly  undisturbed  and  undis* 
covered,  except  where  some  wandering  prospector  has  accideutally  come  upon  their  out* 
crop.  The  pursuit  of  the  precious  metals  has  made  the  people  oblivious  to  all  minor  con- 
sideratious ;  but  if  we  cousiderf  for  u  moment,  the  iiumense  advantage  that  would  accroe 
to  the  Territory  by  the  opening  of  reliable  coal  beds,  it  would  be  an  iueeutive  to  the  greatest 
efibrt;  fuel  for  our  furnaces  and  maiiufHCtures,  to  say  nothing  of  our  ordinary  needs,  wiU 
soon  become  scarce  and  dear.  I  believe  that  a  small  appropriation  of  money  for  the  purpose 
would  insure  the  discovery  and  development  of  coal  deposits  in  a  very  short  time. 

"Discoveries  of  new  minerals  and  ores  are  occurring  frequently  in  the  Territory.  Cinna- 
bar, which  is  of  the  first  importance  in  a  gold  and  silver-producing  region,  has  been  foimd, 
though  not  in  place.  Specimens  of  water-worn  fragments  of  this  mineral,  found  in  the  gulch 
workings  of  an  almost  unoccupied  district  of  the  Territory,  were  recently  brought  to  me, 
which  proved  to  be  of  the  first  quality.  This  is  especially  gratifying,  since  deposits  of  on's 
resembling  cinnabar  have  been  frequently  found,  and  much  useless  labor  expended  in  their 
development.  I  have  also  recently,  and  for  the  first  time,  examined  true  tin  ore  found  within 
our  territorial  limits.     This  also  was  from  gulch  working. 

"  Lead  ores  occur  in  profusion,  both  as  galenas  and  as  carbonate  of  lead,  in  nearly  all 
districts  of  the  Territory.  These  will  not  bo  worked  at  present,  except  when  accompanied 
by  silver.  All  the  galenas  are  so  accompanied,  and  generally  in  paying  quantities  of  tht; 
latter  metal. 

**  Copper  lodes  are  abundant,  showing  at  the  surface  ores  ranging  from  15  to  60  per  cent. 
of  metallic  copper.  These  when  located  near  the  Missouri  river  may  be  immediately  made 
profitable.  Copper  ores  in  the  eastern  market  probably  command  to-day  about  $5  for  every 
per  cent,  of  copper  contained  ;  15  jKjr  cent,  ore  would  be  worth  $75  per  ton,  and  60  per  cent. 
ore  $300.  Thus,  long  before  we  shall  be  extensively  engaged  in  smelting  these  ores,  our 
copper  lodes  may  prove  largely  remunerative. 

**The  silver  lodes  of  the  Territory  which  at  present  attract  much  attention,  are,  in  part, 
silver-bearing  galenas.  These  range  by  practicable  working  from  $*^0  to  $300  per  ton.  The 
present  cost  of  labor  and  fuel  precludes  tne  working  of  the  poorer  of  tljese  ores,  but  eventu- 
ally all  will  be  worked  profitably.  The  cost  of  smelting  this  class  of  ores  cannot  at  present 
be  put  lower  than  $35  per  ton,  and  in  some  localities  would  exceed  this  estimate;  still 
there  is  an  abundance  of  argentiferous  galena  that  can  be  worked  with  great  profit  at  the 
present  prices  of  material  and  labor.  Another  class  of  silver  lodes  is  found  in  the  country 
which  carry  no  lead  or  other  base  metal  to  interfere  with  the  successful  working  oi  thf  ores 
by  amalgamation.  It  is  from  this  class  of  ores  probably  that  the  first  remunerative  results 
will  be  obtained,  owing  to  the  simplicity  of  the  machinery  required.    Mills  are  now  being 
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I  1856  other  prospectors  found  gold  at  the,  same  mines,  biit  did  not  work 
I.  In  the  fall  of  1860  tho  Brothers  Stuart  &  Co.  prospected  near  the  same 
3,  and  in  1861  and  1862  odimmenced  working-  in  earnest  with  slnices.  This 
the  first  regular  placer  mining  in  the  Territory.    In  1861  they  wrote  to  some 

id  for  working  ores  of  this  character.     The  g^eat  abundan^'e  of  veins  of  this  nature  of 
nost  promising  appearance  justifies  the  expectation  that  a  short  time  will  show  large 
08  of  DuUiou  from  this  source, 
'he  placer  mines  of  the  Territory  which  have  thus  far  been  successfully  worked,  are 

only  which  frofli  their  favorable  location  with  reference  to  water,  &c.,  could  be  easily 
od  without  the  previous  expenditure  of  capital  by  sinorle  workmen  or  by  small  parties, 
les  already  worked  out  by  this  wasteful  method  will  be  reworked  perhaps  as  renmne- 
ily  as  at  first,  by  the  aid  of  capital.  Ditches  for  the  further  supply  of  water,  bed-rock 
!S,  and  hydraulic  apparatus  are  essential  to  the  successful  working  of  the  maji^ity  of  our 
I  deposits,  and%vhen  capital  (lows  in  that  direction,  many  thousand  acres  can  be  worked 
profitably,  which,  to-day,  individual  effort  cannot  touch  successfully, 
'hat  which  has  proven  one  of  the  most  serious  obstacles  to  successful  mining  in  the 
tory  has  been  the  profusion  of  gold-bearing  veins,  showine  temptingly  at  the  surface, 
re  is  never  so  lavish  as  she  in  this  case  appears,  and  in  the  light  of  general  mining 
ience,  we  have  no  right  to  expect  more  tnan  a  small  percentage  of  true,  strong  and 
rmly  rich  veins  from  this  great  surface  display.  Thus  it  is  that  several  failures  may 
de  one  great  success  in  the  development  of  mines.  There  can  be  no  doubt  in  tho  mind 
y  one,  making  the  country  a  careful  study,  of  the  boundless  wealth  that  is  bidden  in  its 
n.  Indefatigable  energy  and  untiring  perseverance  will  alone  reveal  its  full  magnitude. 
L  large  number  of  mills  for  tho  working  of  gold  ores  have  been  erected  in  the  Territory, 
ew  of  them  with  more  than  partial  success.  The  reason  is  obvious,  and  in  their  partial 
e,  mining  history  only  reflects  itself.  Some  of  them  are  of  that  untried  character  of 
1  it  may  be  said  that  whilst  they  show  in  construction  some  new  features  and  some 

ones,  unfortunately  the  new  things  are  not  good,  and  the  good  points  arc  not  new. 
I  inventions,  even  if  capable  of  success  elsewhere,  are  inevitably  destined  to  failure  in  a 
country.  The  principal  difficulty,  however,  has  been  the  inipertect  management  of  these 
;nt  enterprises,  arising  sometimes  from  the  incapacity  of  agents,  but  more  frequently 
the  impossibility  of  anticipating  in  a  country  now  anu  undeveloped  the  exact  require^ 
)  of  the  case.  One  great  error  has  been  made  by  almost  all.  It  has  arisen  from  the 
(anguine  belief  that  quartz  could  be  mined  in  quantity  without  preliminary  expense  in 
apment.  The  mills  are  erected,  the  money  and  patience  of  the  proprietors  exhausted, 
rith  untold  wealth  the  machinery  is  left  to  rust  and  rot  for  want  of  ore.     To-day  nearly 

mill  in  the  Territoiy  could  bo  worked  most  profitably  by  the  expenditure  of  a  few 
and  dollars  in  the  thorough  opening  of  tho  mines  belonging  to  them.  Excuse  me,  sir,, 
ferring  to  the  embarrassments  under  whitli  we  are  laboring.     It  is  only  by  looking  our 

in  the  face  that  we  can  find  tho  way  to  success.     It  is  the  fourth  year  of  my  residence 

Territory,  and  I  can  assure  vou  that  my  confidence  in  its  great  mineral  wealth  is 
fer  than  ever,  and  notwithstancling  tho  discouragements  that  we  have  been  compelled 
et,  w^e  may  fray  with  prido  that  no  new  Tenitory  has  made  such  rapid  advances  in  so 
a  time  as  this.    The  working  of  many  thousands  of  tons  of  gold  ore  in  different  parts 

Territory,  varying  from  $15  to  $75  per  ton  by  active  working,  is  a  sufficient  indication 

probable  average  of  our  gol'd-bearing  rock.  The  lowest  of  these  limits  pays  a  profit 
it  the  present  price  of  labor  in  a  mill  of  any  considerable  capacity.  The  expense  of 
iportation  of  machinery  has  diminisbed  to  almost  half  since  the  first  mills  were  erected* 

The  Union  Pacific  railroad  is  every  day  bringing  us  near  to  the  sources  from  which 
aw  machinery  and  capital.  Foundries  and  machine  shops  are  springing  up  in  our 
.  and  we  are  in  all  directions  fast  becoming  self-sustaining.  With  agricultural  resources 
elled,  with  a  climate  most  inviting,  with  mineral  wealth  inexhaustible,  we  may,  with 
I,  feel  assured  that  Montana  will  take  the  highest  rank  among  the  gold  and  silver- 
cing  States." 

J  suiTcyor  general  in  his  report  for  1867,  says: 

/hen  provisions  and  labor  become  cheaper,  many  gulches  will  bo  worked  which  are  at 
it  untouched.  Largo  amounts  of  money  have  been  expended  this  season  in  the  con- 
ion  of  ditches,  and  in  preparations  for  gulch  mining  next  year.  Tho  result  of  these 
rations  will  be  that,  during  IHfir^,  fully  50  per  cent,  more  gold  will  bo  taken  out  thau 
has  been  this  season.  Tho  production  of  gold  for  this  season  has  been  estimated  at 
)0,f)0(>,  and  still  not  a  tenth  part  of  tho  Territory  has  yet  been  prospected, 
on  has  been  found  on  Jackass  creek. 

opjKjr  abounds  principally  in  the?  vicinity  of  the  Muscleshell  river.  The  width  of  the 
is  from  three  to  four  feet.  Placer  copper  has  been  found  on  Beaver  creek,  near  Jeffer- 
ity,  which  shows  sOnic  splendid  specinjen.s. 

he  leads  of  Montana  arc  generally  better  defined  than  in  any  other  mining  country  in 
)rld,  and  the  singular  freaks  sometimes  taken  by  them  in  other  regions  are  less  frequent 
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of  their  friends  in  Colorado  in  reference  to  their  prospects  and  hopes,  and  indooed 
quite  a  number  of  adventurers  to  come  to  Montana  in  the  spring  of  1862. 

The  mines  on  Gold  creek  not  promising  as  rich  as  was  expected,  the  Stnarts 
and  others  began  to  prospect ^the  country  extensively,  and  that  summer  found 
some  mines  on  a  gulch  at  the  head  of  the  Big  Hole,  which,  however,  were  not 
very  productive.  Early  in  the  same  summer  the  mines  at  Bannock  on  Grasshopper 
creek  were  discovered.  The^o  weixs  so  rich  and  extensive  that  the  other  mines 
were  abandoned,  and  by  the  fall  of  1862  nearly  all  the  miners  in  the  Territory, 
numbering  about  1,000,  had  congregated  at  this  place. 

Bannock  Placers. — The  Placer  mines  of  Bannock  are  found  on  the  banks 
and  in  the  bed  of  Grasshopper  creek,  and  extend  from  the  town  down  the  creek 
for  a  distance  of  seven  or  eight  miles.  They  paid  well  at  first ;  as  the  creek 
had  an  abundance  of  water,  they  could  be  worked  by  miners  ^th  great  facility. 

The  banks  appear  to  bo  nearly  exhausted  now ;  but  the  bed  of  the  creek,  if 
flumed  and  worked  in  a  proper  manner,  would  still  yield  largely.  A  few  miles 
south  fipom  Bannock,  near  Horn  Prairie,  are  extensive  flats  and  gulches,  which 
prospect  fairly.  When  supplied  with  water,  which  will  be  brought  in  this  fall, 
they  will  ^ve  emplo}Tnent  to  a  large  number  of  miners. 

There  are  200  or  300  miners  m  this  vicinity,  working  at  various  points  in  the 
creek  and  its  banks,  probably  making  something  over  wages,  viz :  $5  a  day  in 
gold. 

In  working  in  the  bed  of  the  creek  there  does  not  seem  to  be  any  concert  of 
action,  so  as  to  enable  one  individual  or  company  to  take  advantage  of  tbe 
works  of  another.  Each  operation  is  carried  on  by  itself.  After  one  company 
has  put  a  dam  in  the  creek,  and  turned  the  water  into  a  flume,  the  next  companv 
below  can  take  the  water  at  the  end  of  the  flume  much  more  easily  than  the  first 
obtained  it.  When  one  claim  is  drained  so  as  to  be  workable,  the  next  below 
will  be  drier  and  more  easily  worked  than  if  nothing  had  been  done  above. 

Banxock  Qitaetz. — The  first  quartz  veins  worked  in  the  Territory  were  in 
Bannock. 

Grasshopper  creek  heads  at  the  foot  of  a  large  smooth  mountain,  called  Bald 
mountain,  which  aboimds  in  veins  containing  gold,  silver,  and  copper.  The  creek 
then  runs  eastwardly  through  a  basin,  when  its  branches,  concentrating,  pass  out 
through  a  limestone  canon.  At  the  head  of  this  cafion  are  quartz  veins  containing 
free  gold.  These  veins  are  the  source  from' which  the  placer  mines  on  the  creek 
were  supplied.  No  gold  is  found  above  the  veins.  The  croppings  being  promi- 
nent and  conspicuous,  were  soon  discovered  and  quartz  claims  located. 

In  the  winter  of  1862-63,  two  men,  named  Allen  and  Arnold,  put  up  the  firet 
quartz  mill.  It  was  entirely  of  home  manufacture ;  the  irons  were  obtained 
from  old  wagons  and  fashioned  in  a  blacksmith's  shop  j  all  the  lumber  used, 
except  pine,  fir,  and  cottonwood,  came  from  the  same  source.  The  mill  had  six 
stamps  of  400  pounds  each,  and  was  driven  by  water.  The  men  who  built  it 
ran  it.  In  a  financial  point  of  view  it  Avas  a  success.  The  ores  were  from  the 
discovery  claim  of  the  Dakota,  and  No.  6  of  the  same  lode. 

A  number  of  mines  hi  this  \ncinity  were  sold  to  parties  in  the  eastern  States, 
who  have  expended  considerable  sums  of  money  and  erected  several  large  and 
costlv  mills. 

In  the  fall  of  1864  the  first  steam  stamp  mills  commenced  working  at  Ban- 
nock. Thev  Avere  only  moderatelv  successful  in  extractinij  the  ffold.  The  men 
who  had  charge  wei'c  practically  unacquainted  with  the  business,  and  generally, 
as  soon  as  they  had  learned  to  manage  with  more  skill,  they  were  supersedeii  by 
others  without  experience  and  the  same  process  repeated. 

One  furnace  was  erected  which  only  ran  a  short  time.  It  is  now  being  rebuilt. 
The  probability  is  it  will  only  continue  in  operation  as  long  as  the  ores  are  sus- 
ceptible of  reduction  more  cheaply  by  smelting  than  by  roasting  and  amalga- 
mating. 
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The  mines  of  Bannock  have  produced  a  large  amount  of  ore.     With  proper 
nuinagement  they  u'ould  continue  to  pay  well.     A  captain  ignorant  of  his  bus! 
ness^  with  a  crew  of  landsmen,  can  manage  a  ship  2\s  well  as  a  superiutenileiit 
unacquainted  with  mining  can  manage  a  mine  or  mill  with  men  unaccustome\l  to 
either. 

Snlphnret  ores  have  been  reached  in  some  of  the  mines,  which  the  mills  will 
not  be  able  to  reclnce  without  a^hlitional  and  proper  machinei^'. 

The  Dakota. — The  Dakota  was  the  first  lode  discovered  and  has  been  worked 
most  extensively,  probably  more  than  all  other  veins  in  the  district.  It  is  a 
huge,  irregular  vein,  distinctly  traced  on  the  surface  for  over  a  mil©  in  length, 
and  opened  at  six  diiTerent  points  to  a  depth  of  100  feet,  and  in  one  place  to  the 
depth  of  320  feet.  There  is  no  doubt  of  its  depth  and  permanency.  It  varies 
in  thickness  from  three  to  eight  feet ;  dips  to  the  northeast ;  strike,  northwest 
and  southeast ;  the  general  dip  and  strike  of  the  veins  in  this  locality.  It  car- 
ries the  oxidized  ores  to  a  great  depth,  containing  free  gold,  easy  of  extmction. 

The  Dakota  was  located  under  the  old  law,  which  i»nly  allowed  100  feet  to 
a  claim.  Nearly  every  claim  was  held  sejiarately,  which  materially  inteifereil 
with  the  proper  opening  and  working  of  the  mines.  One  tunnel  has  l)een  driven 
in  800  feet  in  a  thorough  and  workmanlike  manner.  Some  of  tho  shafts  are 
well  constructed,  but  much  of  the  work  is  i)oorly  done  and  on  a  Iwwl  system, 
rendered  necessary  in  part  by  the  small  size  of  the  claims.  Each  company 
should  own  at  least  1,000  feet,  which  would  justify  opening  in  a  proper  manner. 

The  country  rock  enclosing  the  lodes  is  limestone,  of  a  late  geological  ejHwh, 
and  rests  unconformably  upon  syenites.  No  veins  have  been  found  in  the  sye- 
nites, and  probably  if  they  pass  from  the  limestone  into  the  syenites  they  will  be 
found  to  be  impoverished. 

Argenta. — Argenta  mining  district  lies  north  from  Bannock  on  the  north 
bank  of  tho  Rattlesnake  creek.  This  district,  although  not  large,  contains  a 
great  number  of  veins.  In  no  part  of  Montana  yet  exj)lored  have  as  many 
veins  been  found  in  so  small  a  compass.  On  the  creek  a  few  small  spots  have 
been  worked  for  placer  gold. 

The  quartz  veins  are  in  limestone  and  greatly  resemble  those  at  Bannock, 
onlv  thev  contain  more  lead  and  iron. 

The  hill  on  the  north  side  of  the  creek  and  opposite  the  town  is  a  perfet  net- 
work of  veins,  which  are  very  irregular,  and  many  of  them  when  followed  down 
are  found  broken  and  the  continuation  lost. 

A  shaft  sunk  on  this  hill  is  almost  sure  to  strike  a  blind  ledge  or  a  j>ortion  of 
some  ledge  that  crops  to  the  surface  in  some  other  location. 

The  proper  way  to  work  these  mines  is  by  vertical  shafts.  A-  huge  amount 
of  ground  should  be  owned  by  one  company.  The  great  number  of  claim-holdei's 
in  a  small  space,  with  the  irreijiilar  and  uncertain  nature  of  the  veins,  will  cause 
many  conflicts  of  opinion,  if  nothing  more,  should  an  attempt  be  made  to  work 
them  separately  under  each  location.  The  whole  hill  appears  to  be  full  of  bunches 
or  pockets  of  ore,  irregularly  dispersed.  To  extract  them  wiW  require  a  com- 
plicated system  of  mining  operations. 

Further  west  the  veins  are  larger,  better  defined,  and  not  so  numerous.  S<iine 
of  them  contain  much  richer  ore. 

The  Legal  Tender  has  been  opened  to  a  greater  extent  than  any  other  in 
this  district.  It  is  irregular  in  size  and  rather  small,  but  the  ore  is  rich  and  con- 
tains a  large  amount  of  lead,  which  renders  it  excellent  for  smelting. 

Tho  Stapleton  is  a  good  vein  and  will  yield  a  considerable  amount  of  ore. 
It  contains  but  little  lead.     The  ore  is  well  calculated  for  amalgamation. 

The  TuscARORA  is  situated  in  a  small  hill  or  knoll.  At  the  surface  it  dis- 
plays a  vast  amount  of  carbonate  and  oxide  of  lead.  The  ore  is  not  very  rich 
in  silver,  but  as  a  lead  mine  it  may  prove  valuable. 

The  smelting  works  erected  by  the  St.  Louis  and  Montana  Company,  for  a 
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pioneer  enterprise,  are  well  conetracted,  and  in  a  metallurgical  point  of  view 
their  present  operations  are  eminently  successful.  Wlietlier  the  financial  view 
is  as  nattering  is  luiknown.     The  company  ^^^sely  conduct  their  o\^ti  business. 

In  this  country  where  all  articles  are  so  dear,  and  skilled  labor  scarcity  to  he 
had,  the  cost  of  smelting  is  very  great.  Unless  the  ore  is  very  rich  no  profit 
will  accrue. 

The  ore  from  a  few  mines  in  this  district  must  be  smelted,  as  it  contains  a 
large  amount  of  lead,  but  probably  nine-tenths  of  the  ore  can  be  reduced  more 
proiitably  by  amalgamation.     ]\Iuch  of  it  would  pay  well  if  worked  judiciously. 

The  limestone  appears  to  be  of  the  same  age  as  that  at  Bannock,  but  here  it 
rests  unconformably  on  granite.  Here  the  granite  contains  no  rich  veins,  and 
when  they  ])ass  from  the  limestone  into  it  they  are  much  smaller  and  generally 
barren. 

Argenta,  a  small  mining  town,  is  situated  on  the  south  bank  of  Rattlesnake 
creek.  It  is  pleasantly  located  on  a  small  tongue  of  the  B(»aver  Head  valley, 
surrounded  by  hills  except  where  it  opens  out*.  Eastward  it  gives  a  splendid 
view  of  the  Beaver  Head  valley,  and  of  the  Virginia  mountains  in  the  distance. 

The  mines  are  silver-bearing  quartz  veins,  situates!  on  the  north  side  of  the 
creek,  and  are  not  much  worked  at  present.  The  only  smelting  w'orks  now  in 
openUion  in  the  Tenitory  are  located  at  this  place.  On  IIoi*se  prairie  there  are 
some  good  placers,  but  they  are  not  available  at  present,  owing  to  a  scarcity  of 
water.  This  will  soon  be  remedied  bv  a  ditch  from  the  creek,  now  in  course  of 
construction.  On  Rattlesnake  creek,  above  Argenta,  are  very  distinct  marks 
of  glacial  action.  The  polish  on  the  rocks  is  very  fine,  and  the  strike  marked 
with  great  distinctness,  showing  a  movement  to  the  southeast. 

Red  Rock  creek  c^mes  in  from  the  south,  and  is  probably  the  ultinmte  bead  of 
the  Missouri  river.  From  this  creek  to  Dry  creek,  in  the  Snake  River  valler, 
there  is  an  easy  pass  fron\  the  Atlantic  to  the  Pacific  slope. 

Summit  Distkict. — The  quartz  veins  in  this  district  wore  the  undoubted 
source  of  the  ixold  in  Alder  trulch.  Several  of  them  were  discovered  and  locatetl 
soon  after  the  location  of  the  placer  mines  in  the  gulch  below. 

The  first  mill  here,  like  the  first  at  Bannock,  was  of  ^lontana  manufacture. 
A  wagon  supplied  the  iron ;  the  choice  lumber  and  the  natural  products  of  the 
district,  with  the  labor  of  the  builders,  furnished  all  else.  It  was  a  linancial 
success,  but  as  iho  ore  was  carel'ullv  selected  the  vield  was  hiiiher  than  lias  bwn 
obtained  since.  The  mill  was  propelled  by  water ;  its  capacity  was  thr(^»  acd 
one-half  tons  ])er  week. 

Since  then  nianv  veins  have  been  sold  in  th?  eastern  States  and  a  munberof 
steam  stamp  'mills  erected,  '4.  few  of  which  have  been  moderately  fciuccessful. 
They  only  employ  battery  amalgamation,  and  })ass  the  pul|>  over  co})j)«*r  ]»lates 
which  will  not  save  as  nuich  gold  as  when  iron  ])ans  or  arrastras  are  used. 

One  mill  has  a  great  collection  of  costly  mechanical  curiosities,  nianv  novel 
and  some  obsolete.  After  a  years  experience  the  operators  still  indnliro  in  the 
anticijwtion  of  gratifying  residts.  The  method  employed  in  these  mi  lis  will  w< 
extract  the  gold  from  sulphuret  ore.  The  mines  contain  a  large  amount  of  oxi- 
dized ore,  which  will  eventually  be  exhausted,  and  the  sulphuret  ores  will  alone 
remain.  Sul])hurets  constitute  the  main  reliance  for  thefmure  ;  and  the  working 
of  any  mill  that  cannot  extract  the  gold  from  them  will  not  be  peniianentlv  ]>n>Iit* 
able. 

The  mills  in  operation  in  this  district  crush  about  a  ton  to  the  stump  in  31 
hours.  The  cost  of  working  in  two  mills  was  SG  50  to  S7  per  ton,  respectivck, 
"while  in  another  it  was  estimated  at  83  20  per  ton  ;  these  W(?re  stamp  mills,  h 
another,  the  cost  was  S25  per  ton.  The  cost  of  the  stamp  mills  was  from  820,OW 
to  830,000  each,  according  to  their  capacity,  which  varied  from  1;>  to  :>4^  tons  per 
day.  The  cost  of  one  mill  was  $1^^0,000,  with  a  capacity  of  about  12  tonsp« 
day. 
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Wood  varies  from  $5  to  $6  50  per  cord ;  wages  are  from  $6  to  $9  per  day. 

About  20  mines  have  been  located  and  opened  to  some  extent  in  the  Summit 
listrict.     Among  the  most  celebrated  are  the  Kearsarge,  Oro,  Cash,  and  Lucas. 

Tlie  Kearsarge  vein  is  about  two  feet  thick  on  an  average,  though  in  places  it 
s  six  and  a  half  feet.  Strike,  northeast  and  southwest  j  dip  45°  to  the  north- 
vest  ]  opened  to  a  depth  of  120  feet ;  sulphuret  ore  at  the  bottom  of  the  shaft 
jays  in  a  mill  $18  per  ton. 

Xwca5  fdw,  average  thickness  three  feet ;  strike  north  and  south;  shaft  140 
cet ;  ore  sulphuret ;  yields  $16  per  ton. 

Oro  Cash  vein,  average  thickness  four  feet ;  selected  ore  pays  $80  per  ton ; 
>pene(l  100  feet  deej) ;  ore  sulphuret.  The  first  lot  of  a  few  tons  from  this  mine 
vorked  $216  to  the  ton. 

There  are  many  veins  in  this  locality  that  will  pay  well  when  judiciously  opened 
uad  worked. 

Hot  Springs  District. — A  large  amount  of  money  has  been  expended  in 
opening  mines  and  building  mills  in  this  district.  The  mills  cost  from  $30,000 
o  8200,000,  as  estimated  by  men  who  Lave  had  good  opportunities  of  obtaining 
.orrect  information.  The  estimates  may  be  too  high,  but  it  is  certain  the  expendi- 
ures  have  been  extravagant,  compared  with  the  capacity  of  the  mills. 

There  are  three  mills  in  the  district,  two  of  which  are  running,  the  other  nearly 
-ompleted.  The  largest  has  40  stamps,  20  of  which  are  running.  Its  capacity 
s  20  t(»n8  per  day.     The  capacity  of  the  others  is  less. 

The  mill  companies  in  many  instances  do  not  wish  their  results  made  public, 
ls  it  might  afi'ect  the  price  of  their  stock.  In  some  cases,  owing  to  the  short  time 
luring  which  they  have  been  running,  no  accurate  estimates  of  the  yield  can  be 
aade.  Within  a  year  or  two  greater  experience  in  working  will  result  in  some- 
hing  like  a  general  average  of  profit  to  each  mill. 

In  -the  Cape  mill  ore  was  worke*!  from  18  different  veins,  in  amoimts  aver- 
ging  from  3  to  50  tons.  The  average  yield  from  all  the  veins  was  $20  per 
un.  It  is  claimed  that  the  Posey  mine  pays  $100  per  ton,  and  has  been  opened 
o  a  depth  of  200  feet.     The  vein  is  very  irregular. 

The  George  Atkins  is  opened  50  feet  deep  ;  thickness  of  vein  one  to  thi<jo 
eet ;  strike  northeast  and  southwest ;  dip  45°  to  tlie  northwest ;  works  from  $40 
0  850  per  ton.     The  country  rock  is  granite. 

Beviu's  gul(;h.  Granite  creek  and  AVilliams's  creek  empty  into  Alder  gulch 
rom  the  southwest,  and  have  some  gold  and  silver-bearing  (piartz  veins.  They 
irospect  well.     Being  now  worked,  their  value  will  soon  be  known. 

There  are  many  gulches  near  Virginia,  as  the  Norwegian,  which  is  on  the 
ast  side  of  the  range  and  empti<.'s  into  the  Madistm,  like  Meadow  creek  and  Flat 
springs  creek  ;  the  California,  Brandon,  Ram's  Horn  gulches  and  Mill  creek ; 
11  contain  veins  that  prospect  well  in  gold  at  the  surface,  and  many  of  them  in 
ilver  and  copper.  When  opened  no  doubt  some  of  them  will  become  valuable 
lining  localities. 

Helena. — The  Helena  mines  were  discovered  in  September,  1864,  at  Dry 
Tilch.  Soon  after,  gold  was  found  in  Last  Chance  gulch,  and  as  the  latter 
-ulch  contained  water  and  prospected  richer,  it  became  the  centre  of  mining 
perations.  After  Alder  gulch,  this  is  the  richest  that  has  been  worked  in  this 
'erritory,  and  is  yielding  largely  this  season. 

The  depth  of  these  diggings  ranges  generally  from  10  to  20  feet.  In  some 
laims  it  is  over  40  i<eet  from  the  surface  to  the  bed-rock.  Work  has  been  almost 
xclusively  confined  to  the  bed  of  the  gulch.  On  the  western  side  of  the  Prickly 
^ear  valley,  at  and  below  the  mouth  of  Dry  creek,  and  on  both  sides  of  Last 
)hance  gulch,  there  are  hundreds  of  acres  of  shallow  placers  that  will  pay  when 
rater  is  mtroduced. 

OTi-ing  to  a  scarcity  of  water,  Dry  gulch  has  not  been  very  extensively  worked. 
L  supply  has  just  been  brought  in  by  means  of  ditches  from  Ten-mile  creek, 
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and  the  prospect  is  now  more  enoonraging.  Last  Chance  gulch  is  fonned  hy 
thejonction  of  Grizzly  and  Oro  Fino  golcnes,  abont  half  a  mile  above  the  town 
of  Helena.  Grizzly  comes  in  £rom  the  soath  and  Oro  Fino  from  the  north.  Both 
have  been  worked  extenavely  and  profitably. 

The  ooontry  rock  near  Helena  is  limestone  and  metamorphic  slate ;  farther  up 
iu  the  mountains  granite  prevails.  A  large  number  of  gold-bearing  quartz  veins 
ore  found  in  it,  fnmi  which  it  is  evident  the  gulches  beldw  received  their  gold. 

Nelson's  gulch,  which  heads  in  these  granite  mountains  and  runs  into  Ten- 
V^le  creek,  has  been  nearly  as  rich  as  Oro  Fino  or  Grizzly  gulches.  Booth  from 
these  heads  are  a  number  of  gulches  running  into  Prickly  Pear,  which  have  paid 
welL  The  grei^est  obstacle  that  the  miners  encounter  is  the  want  of  £dl  in  the 
beds  of  the  gulches.  They  are  too  flat ;  but  the  same  method  of  fluming  with 
steam  machinery  for  removing  the  tailings  from  the  flume,  recommended  for  Alder 
gulch,  will  be  equally  as  efficacious  here. 

The  mines  around  Helena  are  supplied  with  water  by  a  number  of  <Utd]e0^ 
the  actual  cost  of  none  exceeding  $100,000.  Small  ditches  usually  are  -pro&tr 
able ;  laige  ones  seldom  pay  the  cost  of  construction. 

Thb  rAXK  mining  district  is  about  five  miles  from  Helena,  at  the  head  of 
Grizzly,  Oro  Fino.  and  Nelson's  gulches.  It  is  atuated  in  a  range  of  low  roll- 
ing hills,  at  the  foot  of  a  high  range  of  mountains.  These  hills  are  eleviUed  to 
a  considerable  height  above  Helena,  and  are^  covered  with  pines  and  fir.  Water 
is  abundant  and  roiads  are  of  easy  construction. 

The  mineral  range  is  in  granfte,  and  about  three-fourths  of  a  mile  wide  and 
five  or  six  miles  long.  The  general  strike  of  the  veins  is  east-southeast  and 
west-northwest,  with  a  dip  to  the  northward.  The  average  thickness  of  the  prin- 
cipal veins  is  three  to  four  feet.  On  the  northeast  this  district  is  bounded  by  a 
range  of  limestone ;  the  greater  number  of  veins  is  found  in  the  granite  near  its 
junction  with  the  limestone. 

The  greatest  depth  yet  attained  is  250  feet,  following  the  dip  of  the  vein.  At 
that  depth  the  ores-are  still  oxidized.  Sulphiiret  ores  will  fiooiibe  reached.  In 
some  of  the  veins  snlphiirets  are  found  near  the  surface.     This  is  not  usual. 

A  number  of  mills  have  been  erected  iu  this  district.  Generally  they  have 
been  successful  in  saving  the  gold.  They  are  nearly  all  supplied  with  battery 
amalgamators,  copper  plates  and  arrastras. 

The  WniTLATcn  U inoN  Vein  has  been  more  fully  opened  than  any  other  in 
Montana.  Its  strike  is  cast-southeast  and  west-northwest ;  dip  40°  to  the  north- 
ward j  thickness  of  vein  from  a  seam  to  15  fcTt;  average  4  feet;  openiKl  to  the 
depth  of  250  feet,  and  in  a  number  of  points  inclines  have  been  sunk  to  depths 
from  100  to  200  feet.  It  has  been  traced  for  a  long  distance  on  the  surface,  and 
several  different  companies  are  at  work  on  it. 

The  ore  is  worked  with  the  greatest  facilitv.  Its  average  yield  has  been  abont 
S40  to  the  ton.  One  lot  of  1,000  tons  yielded  $60,000,  or '$60  per  ton.  The 
groiss  yield,  so  far,  has  been  $250,000,  as  near  as  is  known  by  the  working  of 
the  different  mills. 

On  Ten-mile  cieek  some  veins  have  been  located  in  limestone,  which  con- 
tain gold,  silver,  copper,  lead,  &c.,  but  they  have  not  been  sufficiently  developed 
to  ])i()vo  theh'  depth  or  promise. 

It  is  a  general  rule  in  Montana  that  where  placer  mines  are  foimd  gold-bear- 
ing quartz  veins  will  be  found  in  the  same  vicinity. 

Oil  some  of  the  bai*s  of  the  Missouri  river  preparations  are  being  made  i<x 
mining. 

At  El  Dorado  bar  a  ditch  is  nearly  completed  to  bring  the  water  fit>m  New 
York  gulch.  When  this  is  done  the  bar  can  be  worked  by  hydraulics,  and  i^iU 
probably  pay.  Hecently  it  was  supposed  that  diamonds  had  been  found  on  the 
bur,  but  ou  examination  the  supposed  diamonds  proved  to  be  sapphires.  Some 
of  them  were  fine,  Uiough  smalL 
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ot  side  of  the  Missouri  arc  a  niimher  of  gulches  that  have  paid  well. 
Clark,  Oregon,  and  Cave  have  been  profitably  worked  this  season. 

^Montana  Bar. — This  bar  is  just  V)elow  the  mouth  of  Montana  gulch,  and 
near  300  yards  above  Diamond  City.  It  is  about  one-fourth  of  a  mile  long 
and  300  yards  wide.  It  is  estimated  that  th?  best  claims,  of  200  feet  in  length, 
extending  across  this  bar,  paid  as  much  as  $180,000  to  the  claim.  The  earth 
was  shallow  and  the  bed-rock  shite.  Between  the  9tli  of  May  and  the  15tli  of 
August  the  whole  bar  Wiis  worked  out.  The  gold  was  rather  coarse  and  rough, 
showing  that  it  had  been  waslie<l  but  a  short  distance.  The  ground  was  slate, 
of  the  same  character  as  the  bed-rock. 

The  position  of  this  bar  is  considered  anomalous  by  the  miners ;  nearly  all 
say  that  it  is  a  '''slide,*'  a  term  generally  used  in  mining,  like  '* electricity"  in 
physics,  to  explain  by  words  what  is  not  conceivable  in  thought.  No  doubt  the 
bar  was  formed  by  the  action  of  water,  in  precisely  the  same  manner  as  other 
bars  are  formed  in  small  mountain  streams.  As  it  is  lower  than  several  other 
bars  in  this  stream  it  must  be  of  more  recent  formation.  Along  the  sides  of  the 
gulch  the  ascent  is  very  abrupt,  the  mountains  on  the  cast  side  being  from  1,000 
to  2,000  feet  above  the  bed  of  the  stream.  On  each  side  of  the  bar  is  a  bed  of 
ground  from  200  to  250  feet  above  this  bottom  level,  and  a  slide,  to  find  its  way 
to  the  centre  of  the  gulch,  must  have  passed  over  one  or  the  other  of  these 
l)ars — an  impossibility. 

The  giavel  in  the  other  bars  is  granite,  with  heavy  boulders,  evidently  from 
the  granite  mountains  on  the  east,  while  the  gravel  in  Montana  bar  is  slate. 
Very  little  quartz  is  found  in  this  gravel,  showing  that  the  veins  whence  the  gold 
came  were  soft  and  friable. 

Diamond  Bar. — DiamoTul  bar  contains  the  same  gravel  and  the  same  quality 
of  gold,  and  is  really  a  cr^ntiu'iation  of  Montana  bar;  above  and  below  on  this 
gulch  nothing  like  it  is  fouii<l.  The  combined  length  of  the  two  bars  is  not 
more  than  three-fourths  of  a  mile. 

At  the  head  of  Montana  bar  are  a  number  of  soft  decomposed  quartz  veins, 
which  probably  supplied  iX  with  gold.  If  the  veins  were  thoroughly  explored, 
they  would  be  very  likely  to  prove  rich  in  gold.  Montana  bar  was  entirely 
exhausted  last  year.  Diamond  bar  is  being  very  eiliciently  worked  by  hydrau- 
lics this  vear,  and  bv  the  end  of  this  season  will  iH'obablv  be  exhausted. 

Gold  Uill,  on  the  west  side,  will  be  supplied  with  water  by  a  costly  ditch 
and  sijdion,  sometime  during  the  autumn.  This  will  Ijemore  enduring  than  the 
bars  in  the  bottom  of  the  gulch.  The  bed  and  hill  diggings  to  the  southwest 
will  be  profitable  mines  for  years.  Some  gold-bearing  quartz  veins  have  been 
found  in  the  hills  (m  the  west  side,  but  they  have  not  been  opened  to  prove  their 
value,  to  any  great  extent. 

New  York  Gulch  has  been  worked  for  gold-bearing  quartz.  It  has  three 
mills,  one  of  which  is  running.  This  district  is  somewhat  out  of  repute  at  i>resent ; 
it  is  said  the  veins  do  not  4)ay  as  well  when  foUowed  down  as  at  the  surface. 
But  this  is  probably  the  elFects  of  overestimating  the  yield  at  the  suiface;  ami 
SIS  greater  d(?pth  is  attained,  finding  the  ore  more  refractory,  it  will  not  yield  its 
gold  to  the  simple  woriving  of  the  mills. 

Highland  Dlstrict,  about  60  miles  south  from  Ilelena,  is  i-emarkable  as  pro- 
ducing a  very  fine  gold.  It  contains  both  placer  and  quartz  mines,  but  is  not 
as  much  worked  as  formerly.  It  is  the  most  elevated  mining  district  in  ^lontana, 
and  probably  in  the  United  Stiites. 

The  Montana  Post  of  August  31,  1867,  says:  "In  Highland  district  the  larger 
proportion  of  the  lodes  are  gold-bearing,  but  specimens  from  some  oi  these  lately 
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difloovered  and  sabjeoted  to  the  action  of  fire  show  rich  in  silver.    The  ibllow- 
ing  are  the  names  of  leads  in  Highland  cUstriot : 


No. 


1 

S 

3 

4 

5 

6 

7 

8 

9 

10 

11 

» 

13 

14 

15 

16 

17 

18 

19 

SO 

91 

S9 

93 

94 

95 

96 

97 

98 


Nmum  of  leadi. 


Ballanii 

Forrest  Queen 

A.  P.  KoTlns 

Qold  Kzeel .*. 

Only  Chuiee 


Tmlcoe 

Byon 

Ewt  Wheel  RoM. 

OroPietra 

Wilbur 

Yoleny 

GMliu  Widow... 

Belhwt 

Sonth  Amerlea... 

Reward 

RonBoke 


C<H7doa. 
Hyuuid.. 


Hyi 

Ooleflun 

Camp 

LN.Heyen 

Bendlgo 

RedMoantaln  — 

Waierbnry 

ImnRod 

Highland  Sommlt. 

Goleonria 

Qeneml  Warren  . . 


Depth  of 
■haft. 


Width    of 


45 

15 

43 

16 

50 

90 

17 

13 

94 
Crevice  found. 

44 

19 

10 

16 

16 
Crerlee  fbnnd. 

10 
Crevice  found. 

do 

do 

93 

10 

10 

U 

Crevice  fhund. 
....do 

10 

11 
Crevice  found. 


65 

51 
6 
3 
3 

30 
4 
7 

15 
6 
7 
6 
4 

47 
6 

33 
6 
6 
7 
8 
5 
6 
7 
6 
3 
8 
5 
5 

19 


During  the  last  snmmcr  the  mining  carront  has  set  to  the  north,  along  the 
Big  Blackftyot.  A  number  of  gulches  have  been  extensively  worked,  and  have 
produced  largely,  as  Washington,  Jeffei'sou,  Lincoln,  California,  and  McClellan 
gulches. 

In  the  heads  of  these  gulches  gold-bearing  quartz  has  been  found.  The 
placers  only  have  been  worked,  and  they  have  jiaid  well.  The  hostility  of  the 
Indians  this  year  has  prevented  explorations  further  north.  It  is  probable  that 
when  explored,  gold  will  be  found  on  both  slopes  of  the  Rocky  mountains  north 
to  the  British  possessions. 

The  mines  on  the  Little  Blackfoot  have  paid  well  this  season,  particularly  at 
Caiyentier's  bar,  and  on  Ophir  gulch,  near  Blackfoot  City.  Many  other  gulches 
in  this  vicinity  have  also  been  productive,  and  the  yield  of  Deer  Lodge  county 
will  bo  greater  this  year  than  ever  before. 

At  Silver  bar  and  Butte  City  the  mines  have  done  well.  Placers  only  have 
been  w-orked;  but  in  every  gulch  where  good  placer  mines  are  found,  gold-bear- 
ing quartz  veins  are  found  also,  many  of  which  contain  silver,  copper,  antimony, 
arsenic,  and  manganese,  and  are  rich  but  veiy  refraetory. 

At  Butte  City  some  copper  mines  have  been  discovered,  and  a  furnace  erected 
for  smelting.  Owing  to  a  defect  in  the  bhvst  it  was  not  succ<?ssful.  The  ore, 
which  is  quite  abundant,  is  composed  of  oxides  and  carbonates  in  a  concentrate<l 
form.  It  contains  gold  and  silver,  and  with  a  well  regulated  furuiice  there 
would  bo  no  difficulty  in  smelting  it. 

These  veins  are  found  crossing  a  belt  about  one  mile  wide  and  four  or  ^ve 
long,  and  show  evidence  of  being  deep  and  permanent. 

Along  the  eastern  side  of  Deer  Lodgo  valley,  noith  from  Butte  City,  are  a 
number  of  gulches  which  have  been  prospected  lately,  and  promise  to  pav  well. 
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CoMSTOCfK. — ^At  Butte  Citv  resides  HetiiT  Comstock,  feunoiis  as  the  discoverer 
of  the  Comstock  lode,*  of  Nevada,  the  discoven*  of  which  inaugarated  the  era  of 
silver  mining  in  the  United  States.  Although  a  man  of  the  strictest  temperance, 
using  no  stimulant  stronger  than  tea  or  coffee,  and  not  even  tobacco,  years  and 
the  hardships  and  excitement  incident  to  a  frontier  life  are  telling  painfully  on 
his  faculties.  In  a  conversation  with  him  he  referred  to  his  past  career— espe- 
cially his  connection  with  the  lode  tliat  bears  his  name.  His  intellect  appears  to 
wander,  although  his  band  still  retains  its  cunning.  He  is  a  skilful  prospector, 
hut  his  fading  recollections  carry  cloudy  images  to  his  darkened  understanding. 
He  imagines  he  owns  the  whole  Comstock  l<Kle,  and  the  cities  of  Gold  Hill  and 
Virginia ;  but  as  he  has  no  immediate  use  for  them,  he  allows  others  to  live  in 
Lis  houses;  the  people  are  poor,  and  it  would  be  hard  to  turn  them  out,  especially 
in  the  winter.  This  feeling  of  l>enevolence  in  the  old  man  is  genuine,  and  ono 
that  he  haV»itually  practices.  He  has  a  small  claim  that  pays  little  more  than 
wages.  If  a  poor  miner  comes  along  without  means,  he  gives  him  an  opportu- 
niiv  to  work  in  the  claim  until  the  suiferino:  strauijer  has  the  means  to  so  on  his 
jonmey. 

Recently  an  emigrant  came  along  who  was  sick  and  coidd  work  but  little. 
Comstock  and  he  worked  together  in  the  claim;  the  old  man  doing  the  most 
lal>orious  part  until  the  emigrant  concludeil  to  leave.  Comstock  then  divided 
what  was  taken  out,  and  seeing  it  was  too  small  for  a  man  to  travel  on,  said: 
^*  Now,  we  will  divide  my  half  again;  you  will  need  it." 

He  says  that  at  times  he  thinks  if  the  government  of  the  United  States  knew 
bow  he  is  situated,  it  would  not  let  him  sufler. 

Flint  Creek. — On  Flint  creek  st»veral  silver-bearing  veins  have  been  found 
recently,  which  show  large  amounts  of  rich  ore  at  the  surface.  They  have  not 
been  opened  so  as  to  prove  their  depth  or  continuity.  The  country  rock  is  lime- 
stone. 

Hot  SpRrxGS. — At  the  head  of  Hot  Springs  creek,  a  mine  called  the  Atlantic 
Cable  has  recently  been  found  containing  an  oxide  of  inm,  rich  in  gold.  It  is 
said  to  be  a  slide.     The  ore  is  wonderfullv  rich  and  easilv  worked. 

The  Jeffeksox  Basix. — This  basin  is  drained  bvthe  JcfFerson  Fork  of  the 
!Missi>nri  river  and  its  tributaries,  to  wit :  the  Big  Hole,  Beaver  Head,  and  the 
Stinking:  Water.  It  is  alK)ut  150  miles  lonir,  and  100  wide.  In  this  basin  the 
first  extensive  mining  operations  were  conducted,  and  the  first  town  of  any 
iniportan<e  was  built.     It  still  contains  a  number  of  important  mining  localities. 

The  Bii'  Hole  is  so  called  froui  a  small  round  vallev  near  its  head,  suiT^unded 
by  a  range  of  high  mountains.  Here  the  snow  falls  to  a  gi*eat  depth  in  winter. 
As  it  melts  in  the  sjmng  and  summer,  it  swells  the  Big  Hole  to  a  large  and 
rapid  stream,  from  ;30  to  75  yards  wide  in  the  lowest  stages,  and  much  wider  in 
the  highest.  The  bars  and  bottoms  ah)ng  this  stream  are  subject  to  overflow, 
and  are  generally  rocky  and  banen.  Big  Hole  basin  affords  gcKxl  pasturage  in 
the  summer,  bur  it  is  too  cold^for  agiicultiu^l  puq>oses. 

In  1805  Lewis  and  Clark  attempted  to  lu^cendthis  river,  but  found  the  cunx*nt 
so  nij)id,  and  the  numlK.*r  of  islands  and  other  obstructions  so  great,  that  they 
turned  back  and  ascended  the  Beaver  Head  river. 

Gold  has  Ix-en  found  in  small  quantities  in  some  of  the  tributaries  of  this  river, 
but  not  in  suflieient  abundance  to  pay  for  washing.  Coal  is  said  to  have  been 
found  in  the  basin,  but  the  deposits  have  not  l>een  explored  sufficiently  to  deter- 
niine  their  value. 

•Th«  first  discovery  of  silver  was  made  in  Grold  canon,  near  Silver  City,  by  E.  A.  and  H. 
B.  (yroftch.  in  I'?;')?.  The  fir^t  quartz  claim  was  located  in  the  Ingrim  district,  in  February, 
I'^oS,  by  Janio.s  FiuDey.  In  June,  IdOl),  Peter  O'Reilly  and  Patrick  McLaughlin  made  the 
first  discovery  of  rich  silver  deposits  on  what  is  now  the  ^onnd  of  the  Ophir  Company. 
Comstock  is  not  jn.*tly  entitled  to  the  credit  generally  awarded  him  for  this  discovery.  (See 
preliminary  report  on  "Mineral  Resources  of  the  West,  printed  by  Congress,  January  S,  16t57, 
pp.  27  and  65.) 
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GamOy  sucli  as  buffalo,  mooso,  elk,  deer,  beaver,  and  moontain  sheep,  aze 
abundant.. 

The  Beaver  Head  is  longer  and  drains  a  larger  area  than  the  Big  Hole,  and 
may  fairly  claim  to  be  the  head  of  the  Missoun. 

Bannock  City. — ^Bannock  City  is  built  on  the  north  side  of  Grasshopper 
ci*eek,  on  a  small  flat  or  bar  of  just  sufficient  size  to  hold  the  town,  and  very  near 
the  entrance  of  Grasshopper  canon.  It  is  an  irregular  wooden  town  with  one 
principal  street  running  parallel  to  the  creek,  containing  but  a  few  hundred 
inhabitants  at  present.  In  1862-'63  it  was  a  good  mining  camp,  and  business 
was  brisk.  Its  m£un  dependence  for  the  future  is  the  geld-bearing  quartz  lodes 
in  the  canon  below. 

Bannock  was  the  first  mining  town  built  in  Montana,  and  the  first  district  in 
which  gold  mines  were  worked  extensively  and  profitably. 

The  winter  of  1862-63  was  remarkably  mild,  so  that  supplies  could  be  hauled 
fi*om  Bait  lake  during  the  coldest  months.  Had  that  season  been  as  severe  as 
the  winters  have  since  been,  the  whole  population  might  liave  perished  from 
starvation.  Coal  is  reported  to  have  been  found  in  the  valley  of  Grasshopper 
creek,  about  four  miles  above  Bannock,  but  its  value  has  not  been  ascertained. 

Stinking  Water. — The  next  stream  which  contributes  to  form  the  Jefferson  is- 
the  Stinking  Water.     Its  Indian  name  is  Passamarine,  one  of  the  most  musical 
in  the  Indian  language.     It  is  not  improved  by  its  rendition  into  English.    On 
this  stream  and  its  branches  many  rich  mines  are  found. 

In  the  ranges  of  mountains  betw^een  the  Stinking  Water  and  the  Madison 
fork  of  the  Missouri,  sent  down  into  the  former,  are  a  large  number  of  creeks  and 
gulches,  nearly  all  of  which  have  proved  to  be  rich  in  gold,  and  some  of  tliem 
in  silver.  The  principal  are  Wixansen,  Ram^s  Horn,  Bevins,  Harris,  California, 
and  Alder  gulches,  and  Mill  creek. 

Alder  Gulch. — Alder  gulch  rises  in  a  spur  of  the  Rocky  mountains,  and 
runs  north.  It  is  from  15  to  17  miles  in  length,  and  empties  into  the  Stinkinj: 
Water,  a  bran<-li  of  the  JeflVrson  fork  of  the  Mii>soiiri  river.  It  lias  many  Bide 
gulcliehi  or  tributaries,  but  none  of  tlicni  <»xcopt  Spring  and  Bowers  gulches,  whicli 
are  near  its  head,  have  any  gold,  or  at  least  not  siilliciont  to  pay.  The  hills  on 
each  side  are  rounded  off  and  covered  with  soil,  presenting  the  soft  outline  of  an 
agricultural  country.  The  denuding  eifects  of  time  have  doubtless  been  of  long 
continuance. 

A  careful  examination  of  the  gulch  will  convince  any  one  that  the  gold  in  it 
came  from  near  the  head,  at  its  junction  with  Bald  mountjiin.  The  gold  at  that 
point  is  coarse  and  rough,  with  portions  of  quartz  adhering  to  it ;  fuinher  down 
the  stream  it  becomes  finer  and  brighter,  showing  unmistakable  evidence  of 
haviuij  been  worn  bv  the  action  of  water.  Near  the  mouth  it  is  excessivelv 
iine,  and  cannot  be  collected  in  a  satisfactory  manner  except  by  the  use  of  quick- 
silver. 

The  gravel  is  verj^  coarse  and  heavy  high  up  the  gulch,  containing  many 
boulders  of  a  large  size ;  further  down  it  becomes  worn  away  to  small  particles, 
and  at  the  mouth  onlv  Siind  and  verv  fine  travel  are  found.  The  countrv  rock 
at  or  near  the  hefKl  is  gneiss,  and  the  Simie  rock  holds  for  a  considerable  dis- 
tance ;  below  it  is  replaced  by  micaceous  slate.  Near  the  head  the  ix>cks  rise  on 
each  side  in  a  veiy  ])recipitous  manner,  forcing  the  gulch  into  a  nanxiw  cut  or 
fissure,  but  below,  at  the  distance  of  three  or  four  miles,  it  widens  out.  The 
paying  portions  con'espond  in  width  to  the  bed  of  the  stream,  and  are  richest 
where  the  bed  is  nanowest. 

This  gulch  is  a  vast  natural  quartz  mill  and  mine.  Frost  and  atmospheric 
action  loosen  the  quartz  containing  the  gold,  and  throw  it  down,  when  the  attri- 
ti(m  caused  by  the  current  of  water  pulverizes  and  washes  away  the  gangue, 
leaving  the  gold  behind.  This  action,  though  very  slow,  extending  back  through 
countless  ages,  produces  stupendous  results. 
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The  number  of  quartz  veins  found  at  the  head  of  Alder  gulch,  known  to  con- 
tain gold  in  sufficient  amounts  to  add  materially  to  its  products,  is  not  more  than 
20,  of  which  the  average  width  is  about  two  feet,  and  the  average  assay  value 
about  SlO  per  ton,  estimating  all  the  vein  stuff  between  the  walls. 

Alder  gulch  has  produced  more  gold  than  all  the  others,  and  probably  more 
within  the  last  three  years  than  ever  was  taken  in  the  same  time  from  any  gulch 
of  the  same  extent.  It  is  the  opinion  of  those  best  qualified  to  judge  that  within 
three  years  from  the  commencement  of  mining  operations  on  this  gulch 
S30,00b,000  were  taken  from  it.  This  estimate  may  be  exaggerated,  but  the 
amount  taken  out  was  certainly  beyond  precedent  in  Montana. 

The  mines  were  discovered  in  the  spring  of  1863,  and  in  18  "months  a  popula- 
tiou  of  10,000  had  gathered  togetlier  on  the  banks  of  the  stream,  building  up 
four  i-onsidenible  cities,  to  wit :  Nevada,  Central,  Virginia,  and  Summit  City. 
Virginia  was  built  firet,  and,  occupying  a  central  position,  always  maintained 
its  su])reniacy.  It  is  pleasantly  located  on  the  east  bank  of  Alder  gulch,  and 
contains  a  number  of  fine  stone  buildings,  consisting  of  banks,  stores,  markets, 
dwellings,  &c.  It  supports  two  newspapers,  and  is  one  of  the  chief  mining  and 
commercial  centres  in  Montana.  Helena  is  its  only  rival.  Although  the  first 
excitement  incident  to  the  discovery  of  a  new  and  rich  mining  district  has  passed 
awav,  and  the  mines  most  easilv  worked  have  alreadv  been  worked  over  once, 
still  the  annual  production  is  large.  By  proper  working,  as  will  be  explained 
hereafter,  the  future  production  may  be  made  equal  to  the  past. 

It  is  the  opinion  of  the  best  judges,  as  alre^idy  stated,  that  $30,000,000  have 
b<'en  taken  out  of  this  gulch  by  the  miners.*     This  cannot  be  considered  more 

*  Snch  a  prodnct  from  ono  gnlch  is  beyond  all  precedent,  and  must  appear  a  ^eat  exag- 
geration. But  if  well-authenticated  facts  are  examined  the  amount  appears  more  reasona- 
ble. For  a  considerable  time  the  population  was  10,0<JO  or  upwards  ;  probably  3,500  work- 
men in  the  mines.  Ten  dollars  per  day  for  2*20  days  in  the  year  would  give  $26,950,000  for 
three  years  and  a  half.  Wages  wore  from  $10  to  ^14  per  day.  Nearly  all  of  the  mines  were 
worked  by  hired  labor  and  the  mines  almost  universally  paid  a  profit  above  wages.  The 
whole  number  of  claims  was  between  1,000  and  l,iO0;  at  1,000  each  claim  must  give  a 
gross  yield  of  $:]0,000. 

Montana  is  the  most  difficult  mining  region  in  the  United  States  in  which  to  estimate  the 
vifld  of  the  mines.  Occupation  has  a  great  eifect  in  the  formation  of  opinions  on  this  sub- 
ject. Bankers  and  expressmen  always  underestimate;  merchants  and  successful  miners 
Venerally  overestimate;  unsuccessful  miners  underestimate,  while  ranchmen  and  farmers 
have  no  opinions  based  upon  any  reliable  data  on  the  subject.  After  the  gold  is  taken  from 
the  mines  it  passes  through  a  number  of  different  channels,  some  of  which  enable  us  to  esti- 
mate the  amount  produced  with  tolerable  accuracy,  whilst  in  ot!»er  cases  no  accurate  con- 
clubion  can  bo  lormed.  A  portion  is  sent  by  express  to  the  mint  for  coinage.  Remittances 
by  merchants  are  generally  known  to  comprise  the  amount  that  miners  expend  for  current 
expenses;  also,  what  they  send  to. their  families  or  friends  in  other  places.  A  small  quan- 
tity is  used  for  a  circulating  medium ;  this  also  comes  from  the  miners  as  current  expenses. 
A  considerable  amount  is  buried  in  the  earth  by  the  miners,  but  no  accurate  estimate  can  be 
formed  on  this  point.  Of  the  amounts  carried  out  of  the  Tenitory  a  portion  is  taken  by  the 
miners  themselves ;  of  this  no  account  appears.  If  a  miner  goes  to  California  he  takes  his 
dust  with  him,  and  it  is  carried  to  the  credit  of  California  or  Oregon  or  Nevada,  as  the  case 
may  be.  Some  is  carried  to  foreign  countries,  as  the  British  possessions,  which  join  Montana 
on  the  north ;  lastly,  a  portion  is  Kept  in  the  form  of  specimens  or  for  jewellers*  uses.  Thus 
vre  see  it  is  difficult  to  arrive  at  more  than  an  approximation. 

An  account  of  the  amount  of  the  goods  brought  to  the  Territory  furnishes  a  criterion  for 
some  statisticians,  who,  assuming  that  the  goous  were  all  paid  for,  add  the  amount  to  what 
gold  is  supposed  to  bo  in  the  country  and  u'hat  was  sent  out  for  other  purposes,  and  make 
the  sura  total  the  gross  production  of  the  Territory.  This  is  a  very  loose  way  of  getting  at 
re.sult8.  Others  take  the  cost  of  board  per  week,  say  $4  to  $8  when  wages  are  from  $5  to  $11 
^r  day,  and  state  it  thus  :  as  G  to  42,  so  is  the  amount  expended  for  provisions  to  the  gross 
yield  of  the  mines.  Manifestly  incorrect,  as  many  are  non- producers.  Probably  the  best 
criterion  is  the  price  of  labor.  A  mine  owner  will  not  long  employ  men  unless  he  derives  a 
profit,  and  miners  will  not  work  for  the  same  amount  that  they  are  sure  of  making  by  them- 
selves, for  they  think  they  may  '*  strike  it  rich  "  on  their  own  account.  Alder  gulch  is  an 
exception,  for  here  is  a  limited  number  of  claims,  and  those  who  have  no  claim  cannot  make 
wages  by  prospecting. 
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than  one-fourth  of  the  amount  that  haa  come  fiom  the  TeiiiB  at  the  head  oF'fte 
guloh.  Ptobably  one-tenth  would  be  nearer  the  amount,  eepecially  when  we 
connder  the  extremely  divisible  nature  of  that  metal  and  the  fadlity  with  whidi 
minute  partieleB  are  transported  by  water,  a  large  portion  of  them  b^ng  so  small 
that  it  is  impossible  to  ooUect  them  by  any  gold-saving  process  yet  devised. 
Baling  die  amount  aheady  extracted  at  one-fourth,  this  would  give  $120,000,000 
as  the  actual  mineniL  value  of  the  ralch.  At  810  per  ton  tnis  would  require 
12,000,000  tons  of  quartz  to  be  reduced,  provided  all  the  gold  in  the  rock  is 
extracted.  At  13  feet  to  the  ton  a  result  of  156,000,000  cubic  feet  of  quarts 
must  be  reduced  to  produce  that  amount  of  gold ;  equal  to  the  product  of  20 
veins  two  feet  thick,  each  a  mile  long  and  nearly  1,000  feet  deep.* 

The  general  appearance  of  the  country  warrants  the  belief  that  the  denoda- 
tion  is  fully  equal  to  2,000  feet^  Bald  mountain,  which  stands  at  the  head  of 
the  gulch,  rises  to  the  height  of  between  2,000  and  3,000  feet  above  the  qoarti 
veins  at  the  head  of  mimng  operations.  A  great  length  of  time  must  have 
elapsed  since  this  denuding  operation  commenced,  and  it  is  still  in  action  and 
will  continue  until  either  man  forestalls  nature  in  extracting  the  gold  from  the 
vdns,  or  some  great  upheaval  changes  the  face  of  the  country  and  causes  the 
nmnation  of  a  new  set  of  watercourses. 

The  country  rock  contains  a  large  amount  of  mica.  After  a  gentle  shower 
the  whole  faee  of  the  earth  is  colored  a  fine  bronze. 

The  first  mining  district  found  on  the  gulch  was  Fairweather,  called  after  one 
of  the  discoverers.  Above  this  were  Highland,  Pine  Grove,  and  Summit,  and 
below,  Nevada  and  Junction,  their  locations  extending  from  Fairweather  district 
in  the  order  in  which  thev  are  named.  Each  had  a  code  of  laws  almost  identi- 
cal with  that  of  Fairweather.  These  laws  have  been  subject  to  trifling  chmigcs, 
and  generally  have  been  very  satisfeustoiy  in  their  operations. 

In  the  lower  districts  claims  only  come  to  tlie  centre  of  the  gulch,  thus  giving 
double  the  number  that  were  held  above ;  the  same  on  the  hanks.  Not  far  from 
1,000  claims  are  located  in  this  manner,  and  it  is  remarkable  that  nearly  every 
claim  paid  for  working  when  wages  were  from  SIC  to  814  per  day  in  gold.  From 
many  of  the  best  claims  $150,000,  and  from  some  as  much  as  $200,000,  have 
been  taken  out. 

The  usual  method  of  working  was  to  sink  a  shaft  14  or  15  feet  -to  the  bed 
rock  and  extract  the  rich  gravel,  which  was  from  one  to  three  feet  thick,  by 
drifting.  In  this  way  a  considerable  amount  of  ground  was  left  as  j)illars  to 
support  the  ground  above.  The  bed  n>ck  cannot  be  worked  with  the  care  neces- 
sary to  extract  all  the  gold.  When  gold  is  veiy  abundant  the  minere  become 
careless  and  do  not  work  closely.  This  gulch  was  worked  to  a  great  extent  by 
hired  men,  who  are  not  as  careful  as  the  o\niers  of  the  mine.  In  some  of  the 
deepest  claims  water  retarded  the  working  or  prevented  it  entirely.  Owing  to 
these  causes  it  is  probable  only  a])out  half  the  gold  has  been  taken  out  that  can 
be  obtained  by  careful  and  thorough  working.  The  object  of  each  miner  was 
to  get  as  nmch  gold  as  possible  in  the  shortest  time  and  depart  for  his  home, 
expending  only  sufficient  to  defray  current  expenses. 

The  water  in  the  gulch  nearly  sufliced  the  wants  of  the  early  miners.  Up  to 
this  time  only  two  small  and  inexpensive  ditches  have  been  constructed.  It  is 
proposed  to  bring  water  from  the  Jeflerson  or  the  Stinking  Water  rivers.  From 
the  Jefferson  a  large  amount  eouhl  be  brought  in  at  the  head  of  the  gulch,  but  the 
cost  would  be  great.  From  the  Stinking  Water  the  cost  would  be  less,  but  tl^e 
water  could  not  reach  the  head  of  the  gulch  by  two  or  three  miles,  and  the  sup- 
ply would  be  insufficient. 

Near  the  upjKjr  part  of  the  gulch  small  flumes  are  in  course  of  construction. 

*  This,  however,  is  a  veiy  unreliablo  mode  of  calculation. — J.  R.  B 
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They  are  disconnected  and  too  short  to  be  efficient.  To  work  in  the  most  eco- 
nomical and  thorough  manner  requires  a  large  iiume  from  the  mouth  of  the  gulch 
up  to  the  head,  with  a  large  amount  of  water. 

The  greatest  obstacle  to  placer  mining  in  Montana  is  the  want  of  fall  or 
descent,  and  this  is  particularly  the  case  in  Alder  gulch.  To  overcome  this  dif- 
ficulty and  keep  the  works  in  running  order  it  will  be  necessary  to  have  the  flume 
double  at  certain  points,  with  a  reservoir  in  each,  so  that  when  one  reservoir  is 
filled  with  sand  and  gravel,  the  water  can  be  turned  into  the  other  flume  while  the 
first  resei*voir  is  emptied.  This  can  be  done  by  a  steam  paddy  or  other  machin- 
ery'. By  having  places  for  the  sand  to  settle  and  be  removed  at  two  or  three 
points  along  the  flume,  it  can  be  kept  in  running  order. 

By  such  a  flume  system  and  the  use  of  hydraulics  the  gulch  can  be  thoroughly 
worked,  and  its  futme  production  made  at  least  equal  to  its  past.  This  method 
of  mining  requires  capital.  The  miners  generally  are  employed  by  an  individ- 
ual or  company  and  the  profits  divided  amongst  few.  The  last  working  usually 
occupies  about  twice  the  length  of  time  occupied  by  the  first. 

Summit  City. — Summit  City  is  substantially  built  of  logs,  but  in  building 
this  town  the  streets  appear  to  have  been  forgotten  at  first  and  put  in  afterwards. 
In  case  of  fire  the  whole  town  would  bum  with  as  much  facility  as  a  single 
house.  It  seems  strange,  after  so  many  mining  towns  have-been  utterly  destroyed 
by  fire,  that  in  laying  out  a  new  one,  where  the  ground  costs  nothing,  the  streets 
should  not  be  left  sufficiently  wide  to  form  a  barrier  to  the  progress  of  fire,  as 
well  as  a  means  of  communication.  With  a  sufficient  width,  a  fire  could  be  con- 
fined to  one  square. 

The  rich  and  extensive  quartz  veins  in  this  vicinity  will  probably  render  Sum- 
mit City  permanently  prosperous. 

Nevada. — After  Virginia,  Nevada  was  the  largest  town  on  Alder  gulch.  At 
present  it  shows  signs  of  decay.  In  the  winter  the  people  of  the  inhabited  parts 
of  the  town  make  use  of  the  uninhabited  houses  for  firewood.  If  a  bed-rock 
flume  is  put  in  the  gulch,  Nevada  will  probably  regain  in  somedegiee  its  former 
life  and  activity. 

JuN'CTiox  City  and  Central  City  were  also  at  one  time  lively  little  towns. 
Now  I  hey  are  more  remarkable  for  quietness  than  for  the  commotion  of  business. 

Most  of  the  other  gulches  in  this  vicinity  have  small  collections  of  houses, 
hardly  sufficient  to  justify  tlie  name  of  towns. 

The  range  of  mountains  called  Virginia  is  not  as  high  as  the  mountains  around 
the  head  of  Big  Hole;  still  they  are  sufficiently  high  to  retain  snow  the  greater 
part  of  the  year.  This  range  abounds  in  springs  and  streams  of  running  water, 
and  forests  of  pine  and  fir  in  the  ravines  and  canons. 

Valley  of  the  Stinking  Water. — The  valley  of  the  Stinking  Water  is 
lo  (»r  20  miles  long  and  5  or  6  broad,  with  some  good  farming  and  grazing  land, 
but  i^enenillv  it  is  not  verv  fertile.  At  the  confluence  of  the  Bin:  Hole  and  the 
Beaver  Ilea^l  is  a  lar^je  vallev  verv  similar  to  the  valley  of  the  Stinkini'  Water. 
By  a  ])roper  system  of  irrigation  both  of  these  valleys  could  be  rendered  avail- 
able for  agricultural  purposes.  Want  of  timber  is  one  of  the  most  serious  incon- 
venitfuces. 

Among  the  old  mountaineers  this  fork  of  the  Missouri  was  known  as  the  Beaver 
Head,  and  took  its  name  from  a  fK)int  of  rocks  on  its  north  bank,  al>out  15  miles 
above  the  mouth  of  the  Biir  Hole,  called  bv  the  Indians  Beavei*^s  Head,  which 
it  closely  resembles  when  viewed  from  a  point  near  the  mouth  of  the  Stinking 
Water. 

Gallatin  Valley. — The  section  of  country  drained  by  the  Madison,  Galla- 
tin, and  the  Missouri  down  to  its  junction  with  the  Dearborn  river,  is  about  175 
miles  long  and  80  miles  wide.  In  this  district  of  C(mntry  lies  the  valley  of  Three 
Forks  and  Gallatin,  about  40  miles  long  and  12  wide,  which  may  be  considered 
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the  guden  of  Montana.  The  aeason  is  from  fonr  to  dx iraekei eariier  ihask 
the  valley  of  the  Big  Hole,  and  the  climate  la  aa  ^ood  aa  thatof  Utah,  wlubm 
fertility  the  Boil  is  nnsuipassed.  Here  farming  is  on  a  large  scale,  and  in  the 
conise  of  a  year  or  two  the  valley  will  supply  the  Territray  with  wheat  and 
barley,  as  it  now  does  niHith  potatoes  and  vefi^bles. 

Othsb  Vallxts  and  Placxbs. — Norm  and  south,  Boulder  and  WaUaee 
creeks  empty  into  the  Missouri  from  the  west,  and  have  some  good  bnt  not  very 
rich  placer  mines ;  also  some  quartz  veins,  containing  gold,  silver,  lead,  and  cop- 
per; but  they  are  not  attracting  much  attention  at  present 

Further  down  comes  in  the  Prickly  Pear.  On  this  stream  and  its  branches  are 
some  excellent  mines.  The  towns  of  Montana,  Jefferson  and  Beaver  cities  an 
situated  on  this  stream.  Placer  and  quartz  mines  exist  here,  but  are  doing  but 
little  at  present. 

The  most  productive  gulch  in  this  part  of  Montana  is  Last  Chance,  which  u 
formed  by  the  junction  of  Oro  Fino,  Grizzly,  and  Diy  ^ches,  and  empties  into 
the  Prickly  Pear  not  far  above  its  mouth.  These  guldies  have  been  very  rich; 
also  Nelson's  gulch,  which  empties  into  Ten-mile  creek.  On  this  creek  ore 
numerous  quartz  veins,  containing  gold,  silver,  copper,  &c.,  not  now  much  worked. 

Helena. — ^Helena,  the  larg^  town  in  the  Teiritoiy,  is  situated  on  both  sides 
of  Last  Chance  gulch,  principally  on  the  south  side,  and  extends  over  an  elevated 
bar  to  Dry  gulch,  a  distance  of  three-quarters  of  a  mile.  It  is  well  and  r^- 
larly  laid  out  for  a  mining  town,  containing  a  number  of  fire-proof  stone  boud- 
ings.  Many  of  the  wooden  building  have  fire-proof  safes  attached  to  them,  w 
an  outside  cellar  with  fire-proof  walTs  and  door,  and  are  covered  with  heavy  dirt 
roofs.  Their  construction  is  not  costly,  and  in  combustible  mining  towns  they 
do  good  service  in  preserving  valuable  goods  from  fire. 

Helena  contains  an  active  population  of  miners,  merchants,  physicians,  law- 
yers, bankers,  and  that  miscellaneous  crowd  always  found  in  the  best  class  of 
mining  towns.  Residents  claim  that  its  population  numbers  from  7,000  to  8,000 ; 
this  is  probably  an  exaggeration.  As  a  commercial  centre  it  has  stage  lines 
connecting  it  with  Virginia,  Diamond  City,  New  York  Bar,  Fort  Benton,  aud 
Blackfoot  City.  Nearly  all  supplies  for  the  south  pass  through  it  on  their  way 
from  Fort  Benton. 

The  most  productive  gold-bearing  quartz  veins  in  Montana,  as  wpU  as  silver 
and  copper  mines,  (the  latter  unworke<l,)  are  iu  this  vicinity.  The  plaoi'rs  are 
extensive,  and  well  supplied  with  water  by  a  system  of  large  and  costly  ditches. 
On  the  heads  of  Grizzly  and  Oro  Fino  gulches  the  mountains  are  covered  with 
pines  and  fir,  and  along  the  Prickly  Pear  cottonwood  is  abundant. 

The  valley  of  the  Prickly  Pear  and  Ten-mile  creek  contains  a  considerable 
amount  of  good  farming  land  and  a  number  of  farms  under  cultivation,  and  tbe 
surrounding  hills  afford  good  pasturage.  This  valley  is  nearly  circular  in  form 
and  15  miles  in  diameter. 

Helena  is  located  on  the  western  side,  close  under  the  foot  of  the  mountains. 
A  more  picturesque  or  beautiful  situation  for  a  town  can  scarcely  be  imagined. 
A  broad  vista  stretches  away  to  the  east,  beyond  the  Missouri  river. 

Bab  Mining. — From  the  mouth  of  the  Stinking  Water  down  to  the  Great 
Palls  all  the  bars  on  the  Missouri  river  contain  gold.  These  bars  will  pi\)l>al»ly 
be  among  the  most  lasting  placers  in  the  Temtory.  Up  to  the  present  time 
they  have  remained  unworked,  except  El  Dorado  bar,  upon  which  operations 
have  already  been  commenced,  and  it  is  reported  with  favorable  results.  Along 
the  Missouri  there  is  some  good  farming  and  grazing  land,  and  generally  the 
hills  in  the  vicinity  contain  timber. 

Confederate,  New  York,  and  a  number  of  other  gold-producing  gulches  come 
in  from  the  east,  just  above  the  mouth  of  Prickly  Pear. 

GoNFEDEBATB  GuLCH. — Of  thcsc,  Confederate  is  the  richest;  after  Alder  and 
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Last  Cliance  it  is  probably  the  richest  in  Montana.  It  has  prodaced  largely  since 
1865,  though  its  product  has  not  been  so  great  this  year  as  formerly.  Diamond 
City  sprang  up  on  this  gulch,  but  has  been  nearly  abandoned  by  the  washings 
from  Ihe  hydraulics  in  the  rear  of  the  town. 

The  mountains  around  the  head  of  Confederate  gulch  are  high,  and  contain 
pine  and  fir  timber ;  also  numerous  streams.  Some  very  expensive  ditches  are 
in  coarse  of  construction  for  supplying  the  mines  with  water. . 

Estimated  yield  qf  Montana. 

186« $500,000 

1863 8,000,000 

1864 13,000.000 

1865 14.500,000 

1866 16,500,000 

1867 12,000,000 

64,500,000 
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IDAHO. 


SSCTIOV    I. 

▲BEA  AND  POPULATION— MOUNTAINS,  BIVERS,  LAKES,  WATERFAXUS, 
AND  BOILING  8PBIN0S— VEGETATION-GEOLOGICAL  FEATURES— TOWHS 
AND  MINING  CAMPS. 

Area  and  Population. — ^In  fonn,  this  Teiritoiy  is  almost  a  rigbt-aDgled 
triangle.  Its  base,  about  350  miles  long  on  tbe  sontb,  rests  on  Nevada  and 
Utah,  with  a  perpendicular  of  aboat  420  miles,  separating  it  froni  Oregon  and 
Washington  Territory  on  the  west.  Its  northern  point  teaches  thie  British  pos* 
sessions,  and  its  hypothennse  on  the  northeast  divides  it  from  the  Territories  d 
Hontana  and  Dakota.  Its  area  is  about  90,000  square  miles,*  but  inasmudi  is 
its  northeastern  boundaiy,  on  the  crests  of  the  Bitter  Root  and  Rocky  mountatiu^ 
has  never  been  meandered,  this  estimate  is  only  an  approximation.  Its  popula- 
tion is  about  20,000  at  this  time.  As  estimated  by  the  territorial  assessor  it  wss 
somewhat  larger  in  1866,  viz : 

• 

Table  showing  the  prindpal  cities  and  towns  qf  Idaho  Territory j  the  oonmhf  w 
which  each  is  located^  the  estimated  population  September^  1866,  and  the  distatia 
of  each  from  Boise  City,  the  territorial  capital. 


Ckmattof. 


Ada... 

Altnru 

Bobe.. 

Dc 


Do 
Do 

Idaho  . 


Nanw  of  town. 


Boise  City 

Bocky  Bar 

CentorviUe 

Idaho     City    and 
BaenaVlBtaBar. 

Pioneer  City 

PlacervUle 

Florence  

Do Miller's  Camp 

Do !  HlateCreek 

Do I  Warren's  Digi^ngs . 

Nes  Perce...  CieurwatorStation  . 


4^ 

i 

%r. 

K 

1  ^ 

15 

18 

D  (f 

■ 

«5 

s 

H 

S 

2,avo 

675 

100  N.  £. 

1. 100 

45  N.   i 

5,860 

36N.E. 

1,700 

55  N.  E. 

1,000 

40  N. 

600 

250  N.   1 

150 

2.10  N.   1 

75 

2tX)  X. 

1,100 

230  N.   ' 

290 

330  N. 

CotiDtiei. 


Nez  Perc6  - . 

Do 

Oneida 

Do 

Do 

Owyhee 

Do 

Do 

Shoshone... 

Do 


Name  of  towa. 


Elk  City 450 

Lftwiitoa av) 

Bear  Lake 300 

MaiadeCity 4;!5 

8<>da  Springs 75 

Boonville 4m) 

RubyCfcty 1,I4X) 

Silver  City 3,175 


II 
I 

91 


I 


Total. 


Oro  Flno 
Pierce  City 


3.V) 
300 


21.7si5 


350  K. 
350  K. 
430  E. 
348  E. 
4oOE 

7S9. 

70S. 

7oa 

450  N. 

450  S. 


Mountains. — The  principal  mountains  are  the  Rocky,  Bitter  Root,  and  Bear 
moantains  on  the  east.  Tlic  upheaval  of  these  ranges  has  tihed  the  whole  Terri- 
tory to  the  west  at  a  greater  angle  than  that  of  any  other  State  or  Temtory  of  the 
Pacific  slope.  In  the  south,  the  Owyhee  is  the  principal  range,  though  properly 
it  is  an  isolated  spur  rather  than  a  range.  '^I'his  region  of  country  contains  one 
of  the  principal  mining  districts  in  the  Territory.  The  Bear  and  Rocky  mono- 
tains  are  diiBTerent  branches  of  the  same  range,  and  have  the  same  general  char- 
acter. The  name  **  Rocky  mountains"  is  a  misnomer.  Instead  of  being  rough 
and  rocky,  they  appear  to  be  old,  with  their  highest  peaks  abraded,  worn  down, 
covered  with  soil,  supporting  timber  and  grass,  full  of  low  passes,  suitable  for 
wagon  or  railroads,  and  embracing  many  fine  agricultural  valleys.  The  Bitter 
Root  is  a  broad,  lofty  range,  coiuinuous  and  unbroken,  with  a  few  elevated 
passes,  which  are  dosed  in  winter.  It  abounds  in  rugged  spurs,  deep  gorges, 
and  tremendous  cafions,  where  the  Salmon  river  runs  in  a  continuous  torrent. 

^  The  Commissioner  of  the  Greneral  Land  Office  estimates  the  area  at  90,932  ;  number  of 
acres,  369,529,000. 


WEST  OF  THE  ROCKT  UOUVTAISB.  513. 

» 

The  Boicee  range  is  a  spur  or  lateral  ofihoot  of  the  Bitter  Root  They  are  well 
covered  with  pine  and  fir,  with  good  pastorage  in  the  foot-hills  and  farming  lands 
in  the  small  valleys.  The  height  of  this  range  is  8,000  or  10,000  feet,  with 
some  peaks  that  attain  an  oltitiKle  of  near  12,000  feet 

Rivers. — ^I'he  Snake  river  and  its  branches  drain  the  whole  Territory,  except 
a  portion  of  about  120  miles  long  and  45  wide  in  the  extreme  northern  part, 
which  is  drained  by  Clark's  fork  of  the  Colombia  and  its  branches,  and  an  irreg- 
nlarly-shaped  portion  in  the  sontheastem  comer,  which  is  drained  by  Green  and 
Bear  rivers.  Bear  river  falls  into  8alt  lake,  and  Green  river  empties  into  the 
Colorado.  This  portion  of  the  Territoiy  has  some  farming  and  a  large  amomnt 
of  good  grazing  lands,  and  is  very  scantily  supplied  with  wood.  No  mines  have 
l»een  discovered  in  it  The  Mormon  settlements  on  Bear  river  extend  for  a  short 
distance  into  Idaho  ftlong  the  sta^e  route,  but  otherwise  this  portion  of  the  Ter- 
ritory is  nninhabited.  The  principal  brandies  of  the  Snake  river  in  Idaho  are 
the  Clearwater,  Salmon,  Payette,  Boise,  and  many  small  rivers  and  creeks, 
which  uniting  form  a  laige  river,  with  many  falls  and  rapids  and  a  current  of 
great  swiftness,  which,  when  high,  carries  away  bridges  and  boats  and  renders 
crossing  it  dangerous.  It  is  .navigable  to  Lewiston.  A  steamer  has  been 
recently  built  near  Fort  Boise,  but  is  not  running  at  present,  the  swiftness  of  the 
current  rendering  navigation  always  difficult  and  sometimes  dangerous.  Among 
the  falls  on  this  river,  one  of  the  most  noted  is  the  American,  about  25  miles 
below  Fort  Hall,  which  has  a  perpendicular  descent  of  60  or  70  feet,  but  is  not 
remarkable  for  the  grandeur  of  the  surrounding  scenery. 

Shoshone  Falls. — The  Shoshone  falls  are  situated  about  seven  miles  from 
Desert  station,  on  the  stage  road  from  Salt  Lake  City  to  Boise  City.  The  river 
for  many  miles,  both  above  and  below,  passes  through  a  volcanic  valley.  It 
has  cut  a  perpendicular  cafion  through  the  layers  of  lava  to  the  depth  of  about 
1,000  feet  The  canon  is  generally  about  half  a  mile  wide.  At  the  point  where 
the  falls  are  locate<l  it  is  nearly  a  mile  wide.  Viewed  from  below  it  appears  cir^ 
cular,  like  a  vast  amphitheatre,  with  the  falls  in  the  centre.  The  diflferent  layers 
of  lava  resemble  seats  in  tiers  ranged  one  above  another  to  a  height  of  700  feet 
aVK>ve  the  head  of  the  falls.  In  the  narrowest  part  the  water  is  200  or  300  yards 
wide.  AlK)Ut  400  yards  above  the  main  falls  are  five  islands,  at  nearly  equal 
intervals  across  the  river,  dividing  the  stream  into  six  parts.  As  the  water  passes 
between  the  islands  it  is  precipitated  25  or  30  feet  The  fialls  differ  essentially 
from  each  other  in  form,  affording  great  variety.  Below  the  islands  the  water 
unites  and  passes  in  an  unbroken  sheet  over  the  great  fall ;  the  descent  is  about 
200  feet  The  semicircle  at  the  head  of  the  falls  is  apparently  perfect,  and  the 
leap  as  clear  as  that  of  Niagara.  Enormous  clouds  of  mist  and  spray  arise,  vari- 
egated with  rainbows.  At  the  foot  are  rushing  showers  of  spray,  from  under 
which  the  water,  beaten  into  foam,  dashes  furiously  away.  Occasionally  can  be 
seen  tlirotigh  the  fiying  mists  the  immense  sheet  of  water  standing  out  in  bold 
relief  from  the  rocks,  showing  that  with  proper  appliances  it  is  practicable  to  go 
behind,  as  at  Niagara.  A  few  hundred  yards  ftuther  down  the  water  swings 
slowly  around  in  a  huge  whirlpool  and  then  disappears  in  the  black  canon  below. 
The  delicate  prismatic  colors  of  the  rainbow  and  the  graceful  evanescent  forms 
of  the  mist  contrast  strangely  with  the  iron-black  sur&Mse,  hard  outlines,  and 
awful  forms  of  the  overhanging  basalt.  The  sound  of  the  rushing  waters  resem- 
bles that  of  an  orchestra,  the  small  falls  giving  the  high  notes  and  the  great  falls 
the  bass,  producing  a  combination  not  p<)ssible  to  obtain  from  a  single  undivided 
current  At  Rock  Creek  station,  20  miles  distant,  it  can  be  heard  distinctly — 
not  continuously,  but  at  intervals,  like  the  surf.  When  the  notes  strike  in  unison 
they  can  be  heard  at  a  greater  distance.  In  the  winter  this  mist  rises  like  the 
smoke  from  a  volcano.  A  few  diminutive  pines  grow  among  the  rocky  decli«ri* 
ties  of  the  canon.     The  plain  produces  only  sage  brush.     The  hostility  of  tba 
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ludianfi  renders  a  vhritto  this  int^rastiiiff  rerion  somewhat  hazaidooa^milaH  with 
a  party  of  uz  or  eight  men,  well  aimed  and  on  the  alert 

Salmon  Falls. — ^The  Salmon  fells,  about  45  miles  below  the  Shosbone,  aie 
some  20  feet  in  height,  and  are  remarkable  as  forming  an  impassable  bamer  to 
the  progress  of  the  salmon.    Here  is  a  fiunoos  Indian  fish^. 

Yallbt  of  the  Sxaxs. — ^I'he  valley  of  the  Snake  is  a  hnge  cresoent«haped 
basin,  abont  500  miles  long  and  250  at  its  greatest  breadth.  The  whole  interior 
is  a  bed  of  volcanic  rocks,  in  which  the  rivers  have  cat  deep  cafions.  The  sop 
V  rounding  foot-hills  are  generally  covered  With  bunch  ^lass,  affording  exceUent 
pasturage.  Along  the  streams  are  many  valleys,  containing  tracts  of  land  well 
a«lapted  to  agriculture.  Frequently  these  valleys  extend  uirou^h  the  badn  to 
the  Snake  river,  as  the  Boise,  whicn  is  well  cultivated,  and  contains  many  funis 
in  a  state  of  Improvement  that  would  do  credit  to  older  countries.  Bat  the  greater 
portion  of  the  basin  is  a  desert  waste  of  sand,  producing  nothing  but  sage  farash 
and  a  very  limited  amount  of  bunch  grass,  even  in  the  most  favored  localities. 
The  Indian  name  for  the  river  is  '^Fohogwa,"  or  "  Sage  Brush  river,"  the  moBt 
appropriate  that  could  be  imagined. 

Sage  Brush. — ^This  shrub  in  general  appearance  resembles  the  cultivated 
sage*  having  the  same  form  and  color,  flower,  leaf,  and  branch;  its  aroma  beiBg 
similar  but  stronger  and  not  so  agreeable.  Its  average  height  is  about  three 
feet;  sometimes  it  attains  the  height  of  five  feet,  with  a  diameter  of  four  or  five 
inches.  The  sa^  is  strictly  the  shrub  of  the  desert.  lYom  the  eastern  foot- 
hills of  the  Bocky  mountains  to  the  Pacific  ocean,  and  from  Mexico  to  the 
British  possessions,  it  occupies  nearly  all  lands  too  poor  and  dry  to  support  any 
other  vegetation.  It  bums  even  when  green,  with  a  quick  bright  flame,  and  in 
manv  extensive  districts  is  the  sole  fuel  of  emigrants,  miners  and  prospecton. 
In  tne  Slate  Bange  district,  in  the  southern  part  of  California,  it  was  used  soc- 
cessfully  as  fuel  in  generating  steam  for  a  qnartz-mill.  The  cost  of  gathering 
and  using  it  is  about  the  same  as  that  of  wood  in  a  moderately  wooded  district.' 
Wliere  Indian  labor  is  available  it  is  much  cheaper.  A  smaller  variety  callcil 
the  white  sage  is  valuable  for  grazing  iu  the  winter.  Cattle  thrive  on  it,  but  it 
imparts  a  peculiar  though  not  a  disagreeable  flavor  to  beef. 

Boise  Basin. — In  some  parts  of  the  Boise  basin  the  sand  is  Ioobc,  and  the  wind 
drifting  it  over  the  plains  obliterates  all  traces  of  \'egetation.  Whirlwinds  often 
raise  it  to  ^reat  height,  and  when  one  of  these  dust  storms  passes  a  train  of  men 
and  animals,  the  air  is  darkened,  and  breathing  is  rendered  difiicult  until  the 
storm  is  over.  In  the  nortLeostem  part  of  the  basin,  on  the  south  side  of  Clark^d 
Fork,  are  three  lone  mountains  called  the  Three  Tetons;  they  rise  ragged  and 
sliarp  in  their  outlines^  and  form  a  notable  landmark  for  travellers.  North  of  Fort 
Hall  are  three  similar  peaks  called  the  Three  Buttes,  visible  for  a  great  distance. 
The  highest,  called  Cedar  Butte,  is  near  where  Lewis's  Fork  empties  into  the 
Snake.  It  is  scantily  covere^l  with  scnib  cedars,  and,  like  the  others,  is  undonht- 
edly  of  vocanic  origin.  When  tbe  whole  country  is  densely  populated  the-  Snake 
river  will  be  turned  out  of  its  bed,  and  used  to  irri^te  this  l>asin.  In  that  way 
it  can  be  rendered  productive.  If  this  river  and  its  tnbutaricB  should  thus  he 
directed,  navigation  would  sustain  but  little  loss,  while  agriculture  would  be 
greatly  benefited.  All  the  streams  emptying  into  the  Snake  some  distance 
below  the  Shoshone  falls  sink  before  they  roach  the  river,  and  passing  under  the 
strata  of  lava,  come  out  on  the  sides  of  the  Snake  cafion.  Several  of  them  shoot 
out  at  such  a  height  as  to  form  beautiful  cascades ;  some  at  perpendicular  leapcs 
others  in  a  succession  of  small  falls;  some  combme  falls  and  rapids,  and  assume 
the  most  beautiful  forms  of  falling  water  imaginable.  The  white  spray  and 
foam  strikingly  contrast  with  the  black  precipitous  walls  down  which  the  rushing 
torrent  plunges  into  the  river  below.  In  one  case  a  river  ran  over  the  surfoce 
until  it  had  worn  into  the  rock  a  canon  about  a  half  mile  long.   A  beautiful  basin 
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or  small  lake  still  remains  wliere  the  water  formerly  passed  over.  In  process 
of  time  it  formed  an  underground  channel,  and  now  comes  out  at  the  foot  of  the 
rock  where  the  falls  once  existed.  It  is  perfectly  clear,  and  although  the  depth 
is  great,  the  trout  with  which  it  is  crowded  can  be  distinctly  seen  at  the  bottom. 
Along  the  stream  on  each  side  of  the  canon  is  a  narrow  belt  of  fine  grass  and 
willows,  entirely  hidden  from  view,  until  the  spectator  stands  on  it«  banks.  The 
contrast  between  the  beautiful  verdure  here  and  the  awful  desolation  of  the 
surrounding  plain  is  very  striking.  All  over  the  vast  volcanic  wastes  of  the 
plain  are  upheaved  masses  of  lava,  with  clefts  or  fissures  in  them,  caused  by  the 
cooling  of  the  liquid  roclk  These  elevations  are  generally  of  an  oval  shape, 
with  a  cleft  in  the  centre  extending  longitudinally  fix)m  the  summit  to  the  base. 
Others  have  two  lines  of  fractures  nearly  at  right  angles.  They  sometimes  form 
ridges  exceedingly  tortuous  in  their  course,  occasionally  twisted  into  a  circle. 
Their  usual  height  is  from  6  to  12  feet.  These  masses  of  rock  appear  almost 
to  defy  the  elements.  In  many  places  the  corrugations  formed  on  the  surface, 
when  the  lava  was  cooling,  appear  as  distinctly  as  if  they  were  formed  yesterday. 
Along  the  edges  of  the  deposit  the  lava  in  some  places  overlies  granite,  in  others 
slate  and  limestone.  The  action  of  the  elements  has  worn  those  strata  away, 
leaving  the  lava  apparently  undecomposed,  and  elevated  above  the  rocks  that 
once  held  it  in  bounds.  A  great  difierence  is  found  in  the  power  of  difierent 
rocks  to  resit  the  action  of  the  elements.  Thus,  slate  when  soft  and  splinty  is 
less  capable  of  resistance  than  lime&tone,  and  this  sock  is  less  enduring  than  the 
coarsest  foi-ms  of  granite.  The  hard  compact  granite  resists  much  longer  than 
the  softer  varieties ;  but  all  much  less  than  the  basaltic  lava  in  this  valley.  The 
same  is  observed  in  almost  all  canons  where  there  has  been  a  lava  fiow,  as  in 
Port  Noeaf  and  in  Moor's  creek.  These  facts  afford  material  for  a  time  ratio. 
If  the  resisting  power  of  basalt  is  represented  by  100,  and  hard  granite  90,  soft 
granite  75,  limestone  50,  soft  slate  40,  gravel  5,  and  ordinary  soil  1,  or  if  we  adopt 
anv  other  ratio  of  a  similar  kind  found  to  bo  in  accordance  with  obseiTation, 
we  have  a  basis  by  which  a  calculation  can  be  made  with  approximate  accuracy. 
Around  the  base  of  the  Boise  mountains  there  are  indications  of  upheaval  to 
a  certain  extent  since  the  bed  of  lava  was  formed.  The  strata  are  all  tilted  from 
the  mountains,  both  on  the  eastern  and  western  sides,  but  it  is  most  noticeable  on. 
the  eastern  side.  At  the  base  of  the  Owyhee  mountains  the  proofs  of  upheaval 
are  clear.  Since  the  lava  was  formed,  many  beds  of  regular  columnar  basalt 
are  displaced,  and  the  columns  stand  at  different  angles,  showing  unmistakably 
the  effects  of  more  recent  convulsion.  On  Clover  creek,  a  small  tributary  of 
Snake  river,  about  40  miles  below  the  mouth  of  the  Malade,  are  three  volcanic 
bridges  within  a  third  of  a  mile  of  each  other.  The  stage  road  passes  over  them 
in  the  wet  seasons.  One  of  these  natuml  bridges  is  over  a  dry  ravine,  whic.h 
nms  into  the  creek.  There  is  an  island  at  the  point  where  the  stream  is  bridged. 
The  first  bridge  is  from  the  shore  to  the  island,  the  next  from  the  island  to  the 
other  side,  and  the  third  over  the  drj^  ravine.  Their  height  varies  from  three  to 
seven  feet;  the  arches  span  from  10  to  50  feet,  with  lengths  from  100  to  200  feet. 
It  is  probable  the  craters  or  source  whence  this  vast  bed  of  lava  flowed  must  be 
near  the  upper  end  of  the  valley,  as  it  has  a  regular  descent  to  the  westward. 
But  this  is  not  certain,  for  the  inclination  may  be  the  efl'ect  of  the  upheaval  of 
the  Rocky  mountains,  which  may  still  be  going  on.  It  is  highly  probable  these 
mountains  had  nearly  their  present  altitude  before  this  vast  eruption  of  lava  took 
place ;  after  that  their  upward  movement  may  have  continued,  which  would  accoimt 
for  the  singularity  of  its  declination  to  the  west.  About  10  miles  west  from  the 
bridges  over  the  Malade  on  the  stage  route  from  Salt  lake  to  Boise  City,  there 
is  a  circular  depression  in  the  plain  about  tliree-fourths  of  a  mile  in  diameter. 
In  the  winter  this  is  filled  with  water,  forming  a  shallow  lake.  The  lava  around 
this  depression  is  remarkably  well  preserved,  and  all  the  wrinkles  or  corruga- 
tions caused  by  the  moving  and  cooling  of  the  sada/oe  are  as  distinct  as  though 
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th^  wen  very  raoentlj  fimned.  By  obflerving  these  foldings  the  direolSeB  b 
which  the  lava  flowed  oan  be  deteimined.  It  is  i^ipazent  in  this  case  that  the 
flow  was  in  eveiy  direotion  fiom  the  depressioDy  proTing  that  this  was  one  of  the 
cdraters  whvdi  onoe  pomned  its  fiery  flood  over  the  plain.  When  the  sapply  bom 
below  was  exhansted  the  month  of  the  crater  sank  back,  leaving  ^e  A&pnmitam 
now  nearly  filled  with  alluvial  deposits.  A  dose  examination  of  the  plain  wosid 
undoubtedly  lead  to  the  discovery  of  msny  similar  openings,  and  by  a  carefol  obser- 
vadon  of  the  relative  elevations  on  the  eastern  and  western  sides  of  theee  ciaten^ 
it  could  be  demonstrated  whether  the  level  of  the  country  has  been  affected  by 
upheavals  ranee  the  lava  bed  was  formed.  At  the  eratei  examined,  the  lava  on  the 
eastern  side  appeared  to  have  mn  up  hill,  while  on  the  west  the  declinatioii 
seemed  unchanged.  The  Snake  river  has  cut  a  vast  ca&on  through  this  plain, 
vaiying  in  depth  fitnn  100  to  1,000  feet  The  diflerent  strata  of  the  rock  cair 
be  distmctly  observed  in  this  cafion.  The  length  of  time  required  by  the  river 
to  wear  away  such  an  enormous  fissure  must  have  been  great,  altibough  the 
descent  of  tlra  water  is  rapid.  The  Shoshone  Falls  probabty  cut  out  the  ddkm 
.below  it  to  the  Salmon  Falls,  a  distance  of  over  40  miles.  No  observatioBi 
have  been  made  to  determine  the  rate  at  which  the  rock  is  worn  away ;  but  from 
its  indestructible  nature  it  must  be  slow.  The  Boise  basin  divides  the  mining 
portions  of  the  Territory  into  two  parts;  onesouthand  one  north.  The  soothem 
or  Owyhee  mines  are  in  the  Owyhee  mountains,  and  do  not  cover  near  the  extent 
of  the  northern  portion,  which  embraces  the  Boise,  Lemhi,  Salmon  river,  and 
Oro  Fino  mines. 

TowN8» — ^Boise  City  is  atuated  on  the  east  side  of  the  Boise  river,  at  the  head 
of  the  fertile  vaUey  of  the  same  name.  It  has  a  beautiful  location,  is  wcJl  laid 
out,  and  contains  many  fine  buildings.  Nearly  all  the  passengers  and  snpflks 
for  Boise  Basin  have  to  pass  through  it;  hence  it  is  a  great  staging  centre. 
Situated  between  the  Owynee  and  Boise  mines,  it  will  lone*  be  the  commeraal 
centre  of  the  southern  part  of  the  Territory.  The  climate  is  milder  than  in  the 
mines,  and  resembles  that  of  Utah.  Boise  Basin  is  about  30  miles  northeast 
from  Boise  City.  Its  length  is  from  15  to  18  miles,  and  breadth  from  6  to  8. 
It  contains  a  number  of  towns  and  many  mining  districts,  and  is  the  most  popu- 
lous part  of  the  Territory.  The  present  population  is  estimated  to  be  about 
10,000.  Idaho  City,  the  largest  town,  was  recently  burnt;  bat  has  been  pardallv 
rebuilt  It  contains  probably  4,000  inhabitants.  Central  City,  Flacerville,  and 
Pioneer  are  well-built  mining  towns,  containing  about  1,000  inhabitants  each. 
Salmon  river  has  been  the  scene  of  two  wild  mining  excitements.  One  in  1862, 
at  Florence,  on  Meadow  creek,  where  8,000  or  9,000  miners  collected — ^to  leave 
in  as  short  time  as  they  assembled.  The  town  contains  at  present  about  SCO 
persons.  The  other  excitement  was  at  Lemhi  this  summer,  where  7,000  to  8,000 
miners  collected — ^to  scatter  as  suddenly,  except  some  800  or  900  who  had  daims, 
or  who  could  not  get  away.  The  valley  of  the  Clearwater  is  a  hage  and  fertile 
agricultural  valley,  thQ  home  of  the  Nez  Percys  Indians.  Lewistown,  Oro 
iino,  and  Elk  City  were  once  flourishing  places;  but  now  contain  only  a  small 
population.  Lewiston,  from  its  situation  at  the  confluence  of  the  (jlearwater 
and  Snake  rivers,  the  head  of  navigation,  must  in  time  become  a  place  of  import- 
ance.   Warren's  Diggings  have  a  considerable  mining  popahition. 

The  portion  of  the  Territory  drained  by  Clark's  Fork  of  the  Columbia  has  i 
milder  climate  than  is  found  farther  south,  and  corresponds  to  the  Yocko  and 
Bitter  Root  vaUeys  in  Montana. 

There  are  three  lakes  of  considerable  size  in  Idaho,  the  Cosur  d'Aline,  about     \ 
24  miles  long,  and  2  or  3  wide,  very  irr^ular  in  form;  the  Pen  d'OreiUe,aciee- 
cent-shaped  mke,  about  30  miles  long,  and  5  broad ;  and  the  Boatman  about  the 
same  length,  and  6  miles  wide.    The  Pen  d'Oreille  and  Clark's  Fork  mn  practi- 
cable for  steamers  for  80  miles. 

The  diaooveiy  of  the  Owyhee  mines  led  to  the  building  of  BoonviUe^  Bahy> 
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and  SQver  citiee.  Boonville  was  bailt  fiist,  and  depended  on  placer  mines ;  it  is 
now  nearly  deserted.  Ruby  City  was  both  a  placer  and  vein  mining  town ;  at 
present  it  is  supported  by  a  few  placer  and  quarts  millS|  neither  increasing  nor 
diminishing  perceptibly  in  population.  Silver  City  is  the  largest  town  in  Owyhee. 
It  is  a  picturesque  \HlLEige,  neatly  packed  away  among  the  mountains,  in  Jordan's 
cafion,  with  mines,  quartz  mills,  hotels,  stores,  dwellings,  school-houses,  which 
serve  for  churches  on  Sundays,  and  an  active  mining  population,  and  will  long 
be  a  mining  town  of  importance. 


SECTION    II. 

MINES.— DISTRICTS  AND  SYSTEMS  OF  MINING. 

The  mines  uf  Idaho  occur  in  isolated  groups  separated  by  long  tracts  appar- 
ently barren  in  the  precious  metals.  They  may  be  divided  into  four  dfa- 
tricts.  On  the  north  Ore  Fino  and  Elk  Oity ;  then  east  and  west,  the  Salmon 
river,  the  Boise  basin,  and  Rocky  bar,  and  in  the  south  the  Owj'^hee  mines.  Gold 
was  discovered  in  this  Territory  on  the  banks  of  the  Pen  d'Oreillo  river,  in  185S, 
by  a  French  Canadian,  but  not  in  paying  quantities.  In  1860,  a  company  of 
prospectors  discovered  the  Oro  Fino  mines,  and  during  that  winter  25  men 
remained  there.  The  mines  at  Elk  City  were  soon  after  discovered.  In  the 
spring  of  1861  1,500  or  2,000  men  came  to  work  them.  Oro  Fino  creek  has 
paid  m  spots  for  a  distance  of  20  miles ;  Rhodes  creek  and  Canal  gulch  also 
proved  to  be  good  localities,  and  although  no  remarkably  rich  placers  were  found 
in  1861-62  the  mines  paid  very  fairly.  Since  then  the  discovery  of  Boise  basin, 
Owyhee,  and  Montana  have  cfrawn  the  miners  from  this  district.  Except  at 
Wassen's  diggings,  very  little  is  done  in  this  part  of  the  country  at  present. 
When  wages  become  cheaper,  miners  may  rework  these  mines  to  advantage.* 

'Governor  D.  W.  Ballard,  in  his  aanaal  message  to  the  territorial  legislature  of  J866-*67, 
sajs: 

*•  For  tbe  first  two  years  after  the  settlement  of  onr  Territory,  Idaho  was  looked  upon  only 
as  a  theatre  for  speculation  and  as  a  place  for  a  temporary  residence,  where,  hy  enduring  the 
necessary  toil  and  privations,  rapid  fortunes  might  be  acquired.  The  Territory  was  first 
peopled  by  those  whose  object  was  the  acquirement  of  a  speedy  fortune,  and  this  being  done, 
to  return  either  to  the  Pacific  or  Atlantic  States ;  but  this  fooling  is  rapidly  subsiding,  and  the 
abundant  success  attending  both  mining  and  agricultural  pursuits  during  the  past  year  is  fast 
removing  the  prejudices  that  have  formerly  existed  against  Idaho  as  a  location  for  permanent 
residence. 

**  The  most  reliable  information  on  the  subject  establishes  the  fact  that  the  yield  of  precious 
metals,  in  the  ag^egate,  for  the  past  year  exceeds  that  of  any  preceding  vear.  This,  in  con- 
nection with  the  fact  that  operations  in  gold  and  silver  quartz,  our  principal  source  of  mine- 
ral wealth,  are  as  yet  only  lu  embryo,  is  a  source  of  gratification  to  every  one  concerned  in 
the  future  prosperity  of  the  Territory.  The  ledges  already  opened  and  worked  unjibrmly 
present  indications  of  increasing  richness ;  in  not  a  single  instance  have  there  been  Indica- 
tions of  depreciation  in  the  deposits  of  mineral  wealth.  Only  a  small  proportion  of  the  ffold 
and  silver  bearing  quartz  ledges  already  discovered  and  known  to  be  nch,  tome  of  tnem 
almost  fabulously  so,  are  as  yet  being  worked.  From  observations  made  during  the  past 
summer  by  intelligent  and  scientific  gentlemen,  the  conclusion  is  drawn  that  these  ledges, 
which  have  yielded  so  abundantly  during  the  present  year,  willnext  vear  produce  still  greater 

Srofits,  while  many  more  will  be  successfully  opened,  and  their  yield  be  round  equally  abuu- 
ant. 
* 'Agricultural  pursuits,  for  two  years  almost  totally  neglected,  have  been  prosecuted  during 
the  past  year  wito  the  most  gratifying  results-  Many  hundreds  of  acres  in  the  ik>ise  valley 
and  other  localities  have  been  brought  under  cultivation,  and  it  is  cheering  to  learn  that  the 
yield  per  acre,  of  both  cereals  and  vegetables,  will  compare  favorably  with  the  yield  of  any 
other  locality  on  the  Pacific  coast.  The  day  is  not  far  distant  when  but  little,  if  any,  of  the 
productions  raised  on  the  Pacific  coast  will  be  brought  over  the  Blue  mountains  for  the  sup- 
port of  the  people  of  Idaho  Territory.  Arrangements  for  more  extended  operations  in  both 
mimne  and  agricultural  pursuits  are  already  in  jirogress  for  the  ensuing  year.  The  amontit 
of  land  cultivated  this  year  will  doubtless  be  mure  than  doubled  next,  and  it  is  safe  to  esti- 
mate that  equal  success  will  attend  the  mining  interests  of  the  country.    In  connection  with 
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•  Salkok  Rivbk. — ^In  the  fall  of  1861  some  proBpectors  discovered  the  nuMe 
at  Florence,  at  the  head  of  Meadow  creek,  a  small  northern  tributary  of  Salmon 
river.  The  situation  was  remarkable.  The  deposits  of  gold  were  in  a  ipanfa 
on  the  top  of  a  monntain,  in  the  centre  of  a  basin  called  Meadow  creek.  This 
sinffnlar  depression  is  nearly  circolar,  about  12  miles  in  diameter,  and  surroimded 
by  nigh  mountains,  except  an  opening  to  the  south.  The  mountain  on  whioh  tfic 
mines  are  situated  is  granite,  nearly  circular  at  its  base,  rising  from  500  to  1,000 
feet,  and  about  four  miles  across.  From  its  top  a  number  of  flat,  marshy  ravines 
ramify  in  every  direction.  They  are  from  20  to  150  yards  wide,  and  filled  with 
peat  and  muck  to  depths  of  2  to  20  feet.  Under  this  was  a  stratum  of  rough 
unwashed  gravel,  wliich  had  evidently  never  been  much  moved.  This  contained 
the  gold  and  was  very  rich,  the  best  parts  yielding  a  dollar  to  a  panful  of  gniveL 
Very  little  black  sand  was  visible.  A  careful  search  failed  to  result  in  the  dis- 
covery of  any  quartz  or  other  vein  at  the  head  of  the  richest  ravines.  About 
1^000  claims  were  located  on  this  mountain,  and  paid  largely  for  a  short  time. 
Suddenly,  however,  they  gave  out,  and  no  more  gold  was  found.  On  Meadow 
creek  the  placers  were  more  enduring.  On  some  of  the  bars  of  Salmon  river  £ur 
wages  were  made  by  the  miners,  at  the  lowest  stages  of  water  for  several  years, 
but,  unless  some  discoveries  should  be  made  hereafter,  mining  will  probably  never 
pay  permanently  in  this  pai-t  of  the  Territory. 

A  variety  of  pine  grows  in  this  region  from  six  to  eight  inches  in  diameter  at 
the  ground,  with  a  height  of  60  to  70  feet.  So  dense  is  the  growth  that  it  ii}  diffi- 
cult for  a  horse  to  pass  between  the  trees,  wliich  are  nearly  of  the  same  height,  and 
present  the  appeai*ance  of  a  iiold  of  grain.  They  are  remarkably  straight  and 
excellent  for  building  houses  or  timbering  mines.  The  winter  of  1861  was  veij 
severe  in  Florence.  For  several  months  all  supplies  were  brought  finom  the 
Mounts  House,  a  distance  of  11  miles,  on  the  backs  of  men  who  travelled  on 
snowshoes. 

Lemhi. — Last  fall  some  mines  were  found  on  branches  of  Salmon  river,  not  far 
from  Fort  Lemhi.  Exaggerated  reports  of  their  richness  caused  quite  an  excite- 
ment. The  probability  is  the  reports  were  circulated  for  the  puri>ose  of  selhiig 
claims.  It  is  said  one  claim  offered  for  sale  prospected  well  in  the  snow  above  the 
earth.  Accounti?  aro  conflicting  as  to  the  value  of  these  discoveries,  but  all  agree  thai 
there  are  some  half-dozen  claims  on  each  of  four  or  five  gulches  which  will  j>ay 
well.  Some  assert  that  these  are  allj  others  maintain  that  Lemhi  abounds  in 
extensive  placers  which  vnll  yield  $5  per  day  to  the  hand,  though  it  is  generally 
conceded  that  th<?y  will  not  justify  working  at  present,  except  in  a  few  of  tli 
gulches. 

Boise  Basin  is  a  very  rich  placer  district,  well  timbered  with  forests  of  pine, 
and  well  supplied  with  water.  Mining  is  in  a  prosperous  condition  here;  the 
Humes  are  substantially  built,  and  the  hychuulics  of  tlio  most  approved  construc- 
tion. , These  mines  were  discovered  in  August,  1862,  by  a  party  from  Walla- 
"Walla,  under  the  direction  of  a  man  named  Grimes,  on  a  branch  of  Moore's  creek, 

tbo  agricuhural  interests  of  the  Territory,  it  is  not  uninteresting  to  know  that  an  enterprising 
fftrmer  of  Boi^e  ralley,  daring  the  pust  summer,  cultivated  sorghum  with  the  most  sncces»- 
fnl  results. 

•*  While  the  two  principal  pursuits  of  our  Territory,  mining  and  agriculture,  have  thus  been 
prosecuted  with  efficient  energy  and  success,  all  other  industrial  pursuits  consequent  upnu 
them  have  been  correspondingly  remunerative,  and  it  is  believed  that  there  are  more  settled 
families,  more  competent  business  men,  more  active  and  worthy  working  men,  such  as  coo> 
stitute  the  bone  and  sinew  of  every  country,  now  in  our  midftt  who  look  upon  Idaho  as  tber 
future  home  than  there  ever  have  been  at  any  previous  period. 

"The  idea  of  extravagant  speculation  is  giving  way  to  patient  toil  and  well-regulated  econ- 
omy, and,  judging  the  future  by  the  past,  this  healthier  sentiment  on  the  part  of  the  people 
will  gradually  increase  until  Idaho  will  abound  in  all  the  fixtures  and  elements  ef  a  vrell- 
established  and  properly  organized  community.  As  the  resources  of  the  country  are  more 
and  more  developed,  o^her  branches  of  industry,  hitherto  dormant,  will  doubtless  be  tfaioini 
open  for  the  active  and  energetic  labor  of  the  country.  All  things  considered,  the  future  of 
Idaho  may  now  be  looked  upon  with  more  confidence  than  at  any  former  period  of  hor  histoiy*'* 
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not  far  from  Centreville.*  In  a  few  days  after  the  discovery  Grimes  was  killed 
by  the  Indians;  his  party  retreated  to  Walla- Walla,  where  they  procured  re-en- 
foroements,  and,  returning,  built  a  fort  about  four  miles  above  Centrevill^.  There 
they  remained  through  the  winter.  Soon  gold  was  discovered  on  Granite  creek, 
Elk  creek,  and  Moore's  creek,  the  outlet  to  the  water  of  the  basin.  The  mines 
proving  extensive  and  the  gold  evenly  distiibnted,  a  great  number  of  claims  were 
speedily  located,  and  they  paid  well.  For  the  first  year  or  two  the  miners  did  a 
good  business.  Timber  and  water  being  abundant,  they  were  enabled  te  work 
their  claims  to  the  greatest  advantage.  The  country  rock  is  granite,  an(l  tlie 
gravel  containing  the  gold  has  but  little  quartz,  sand  or  boulders  in  it.  Gen- 
erally the  quartz  veins  in  the  basin  are  soft ;  when  detached  and  washed  down 
a  short  distance  in  the  stream,  the  quartz  is  finely  pulverized  and  the  gold  liber- 
ated. In  mills  these  ores  are  cnished  with  groat  facility.  A  large  portion  of 
the  soil  is  stained  red  by  oxide  of  iron,  and  contains  a  small  amount  of  gold. 
The  beds  of  the  creeks  and  gulches  have  yielded  well,  and  have,  in  some  instances, 
been  worked  over  as  many  as  four  times.  Many  of  the  streams  have  ancient 
beds  of  gravel,  doubtless  rich,  below  the  present  beds.  On  the  sides  and  tops 
of  the  adjacent  hills  are  masses  of  clay  ami  gravel  that  yield  handsomely.  In 
some  instances,  as  at  Placerville,  the  miners  come  to  a  bed  of  clay,  which  has 

*The  following  particulars  relative  to  the  discovery  of  the  Boise  and  other  rich  mines  in 
Idaho  Territory  are  derived  from  ao  article  in  the  Idaho  Times : 

**  Bat  little  was  known  of  the  ezistiug  wealth  of  southern  Idaho  until  midsummer  of  1602. 
Even  Tim.  Goodell,  the  old  pioneer  trapper  of  Snake  river  and  its  tributaries,  who  has,  per- 
haps, travelled  every  trail  in  what  is  now  known  as  Boise,  Alturas,  and  Owyhee  counties,  was 
entirely  ifi^orant  of  the  existence  of  our  mineral  wealth  until  1862,  when  the  first  prospectiDi^ 
party  of  six  found  their  way  up  the  canons  of  Moore*8  and  Grimes's  creeks.  When  prosnecting 
at  a  point  about  six  miles  above  the  place  now  known  as  Pioneer  City,  they  were  attacked  by 
Indians,  and  one  of  their  number  (Grimes)  instantly  killed.  After  hastily  bnryinf^  his  remains 
they  lefl  the  country,  and  reached  Walla- Walla  in  (he  month  of  August.  No  time  was  lost  in 
forming  a  company  of  52  men  to  return  with  them  and  more  thoroughly  prospect  the  country. 
Many  of  those  early  pioneers  are  still  with  us ;  among  them  we  might  mention  the  names  of 
J.  M  Moore,  John  Christie,  George  J.  Gilbert,  Mr.  Fo^us,  James  Koache,  Green  and  Benja- 
min White,  R.  C.  Combs,  F.  Giberson,  William  Arts,  J.  B.  Pierce,  and  J.  P.  Guiseburry. 
The  party  arrived  at  the  forks  of  Grimes's  creek,  on  the  site  now  known  as  Pioneer  Citv, 
about  the  1 0th  of  October,  and  as  soon  as  a  substantial  fort  and  corral  for  their  horses  could 
be  built,  a  portion  of  the  company  returned  to  the  Columbia  river  for  winter's  supplies,^  and 
the  remainder  built  cabins  and  prospected  during  their  absence  unmolested  by  Indians. 
Another  company  arrived  on  this  creeK  about  the  15th  of  November,  and  located  mines  near 
the  site  of  Centreville.  Messrs.  Maford,  Standifer,  Callaway,  and  Thatcher  were  with  this 
party.  The  latter  two  gentlemen  still  reside  in  that  place.  A  great  deal  of  fault  was  found 
with  the  action  of  the  first  party  in  the  number  and  size  of  the  claims  located,  hence  the  origi- 
nation of  the  name  of  Hog  'em  for  that  camp.  One  very  bright  morning  about  the  last  of 
October  several  of  the  Hog  'em  boys  took  a  stroll  over  the  divide  between  Grimes's  and  Elk 
creeks,  and  found  good  prospects  on  the  bar  en  which  Idaho  City  now  stands.  Returning 
to  their  camps  in  great  haste,  and  not  wishing  to  divulge  the  secret,  they  reported  having 
beat  a  hasty  retreat  from  some  huge  bears.  On  the  next  day  they  returned,  with  several  others 
of  their  party  who  appreciated  the  bear  story,  and  insisted  on  the  naming  of  the  gulch  at 
the  upper  end  of  Main  street  Bear  run,  by  which  name  it  is  still  known.  The  mines  on  Granite 
creek  were  discovered  about  the  Ist  of  December  by  the  Centreville  party,  who  also  located 
the  f  ite  of  Placerville,  which  contained  about  six  cabins  partly  completed  on  the  Nth  day  of 
that  month. 

**  In  the  month  of  June,  186.3,  several  miners  found  their  way  unto  the  north  fork  of  Boise 
river,  now  known  as  Rocky  Bar,  in  Alturas  county.  The  first  ledges  discovered  in  this  camp 
were  the  Ada  Elmore,  Idaho,  and  New  York,  which  class  among  tne  best  ledges  in  that  camp. 

*'  Owyhee  was  discovered  in  the  following  fall.  But  little  could  be  said  to  the  public  respect- 
ing this  ramp,a8  its  history  is  spread  wide  and  far,  and  its  exports  of  bullion  amount  to  hundreds 
of  thousands  of  dollars  monthly.  The  mining  camps  of  Yuba  and  Banner  districts  contain  a 
great  number  of  good  ledges.  Capital  to  develop  the  mines  and  mills  to  crush  the  ore  is  all  that 
IS  required  to  cl^  them  among  the  first  of  our  numerotus  mining  camps. 


'*  The  mines  of  southern  Idaho  were  more  speedily  populated  and  developed  than  perhaps 

^  country  ever  discovered  on  tne  Pacihc  coast.    One  year  from  the  time  tlie 

first  party  arrived,  5^oOU  votes  were  polled  within  the  limits  of  Idaho.    Since  that  time  it 


has  increased  and  decreased  as  is  usually  the  case,  on  account  of  the  fluctuation  of  our  popo- 
Utkm." 
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been  irattaken  for  the  bed-iock.  On  Binking  a  sliBft  duoagh  it  a  rieh 
of  gravel  is  foond.  Ditch^  firom  a  mile  to  seven  miles  in  length  have  been  eoa- 
structcd  jn  the  basn ;  their  capacity  vaiyin^  from  300  to  3,000  inches^  oo/tiate 
from  110,000  to  $30,000.  like  the  small  itches  in  California,  they  luwe  fiA 
the  cost  of  their  oonstniction  and  a  profit  to  tiieir  owners.  Laige  ditcbeagsa- 
erally  entail  a  loss  to  their  projectors.  Where  a  huge  amount  of  water  ia  bnnght 
into  a  mining  distnot  the  mines,  unless  very  eztonsive,  are  soon  eThansteil. 
Bixtjrto  60  cents  an  inch  are  the  rates  charged  hereforthe  use  of  water  for  24  hoaa 
In  some  of  the  hydraolio  claims  woik  is  oontinned  day  and  night,  aa  few  or  no 
companies  have  reswvoirs.  Where  lumber  is  so  abundlant  the  creeka  and  golch« 
ought  generally  to  pay  to-flnme.  Want  of  fall  is  probably  the  reason  why  many 
of  them  have  not  been  flumed.  By  the  use  of  similar  machinery  to  that  reoon- 
mended  for  Alder  gulch,  in  Montana,  fluming  could  be  rendered  profitable  la 
some  cases  where  it  is  not  now  used.  Except  in  the  construction  of  flnmei^ 
placer  operations  in  Boise  Basin  are  conducted  with  considerable  sldlL  Quarts 
mining  has  been  conducted  with  different  degrees  of  skill,  and  with  varied  eaooesi. 
One  company  called  the  Elk  Horn  is  composed  of  four  miners,  who  all  wcik  in 
the  mill  and  mines,  giving  constant  personal  supervision  to  both,  and  althoogh 
their  ore  is  not  licber  than  that  of  other  mines,  and  their  mill  nowise  aupenor  to 
the  <ndinaiy  mills  of  the  country,  their  enterprise  has  been  utiiformly  sucoessfoL 
The  Elk  Horn  is  a  small  vein  a  foot  to  eighteen  inches  in  thickness;  the  null 
in  the  same  ratio,  having  only  t^  stamps.  This  correspondence  of  die  mill  to 
the  actual  resources  of  the  mines  is  doubtless  a  prominent  cause  of  success.  The 
best  yield  which  has  been  obtained  by  the  compimy  from  hw^  amounts  of  ore 
IS  t40  per  ton,  which,  with  theur  econ(»nical  management,  a^rds  a  good  profit 
On  Granite  creek  are  a  number  of  vdns  with  quartz  so  soft  that  two-ihirda  <tf 
the  vein  stuff  can  be  washed  in  a  common  rocker  without  any  previoua  cnishine 

The  Pioneer  mine,  on  this  creek;  is  a  large  vein  of  soft  quartz,  containin^^  siu- 
phnrets.  An  oxtonsive  mill  is  nearly  completed  to  work  them.  If  it  should 
prove  capable  of  extracting  the  gold  it  will  bo  a  very  important  success,  as  all 
gold-bearing  veins  in  the  Territory  will  ultimately  produce  this  ore.  The  Juniata, 
about  eight  miles  northeast  from  Idaho  City,  lias  been  opened  to  the  depth  of 
229  feet.     This  is  probably  the  deepest  opening  in  the  basin. 

About  25  miles  northeast  from  Idalio  City  is  a  district  which  contains  many  veins 
said  to  be  rich  in  silver.  Specimens  from  there  are  very  prolific  in  horn  and 
ruby  silver,  with  occasional  particles  of  native  silver.  There  are  also  specimens 
oont^ning  polybasito  and  aigentiferous  galena.  All  the  ores  contain  gold. 
These  veins  are  represented  as  being  large,  and  the  ores  well  difiused  througii 
them.  They  are  situated  in  a  dense  forest,  and  are  accessible  only  by  a  pack  train. 
When  wagon  roads  are  built  and  the  mines  proved,  it  will  probably  be  a  val- 
uable mining  ditoict. 

Rocky  Bar. — Rocky  Bar,  on  the  Boise  river,  abont  60  miles  from  Idaho  City, 
is  a  small,  compact  district,  with  many  veins  in  a  limited  compass.  It  has  been 
the  scone  of  several  enterprises  on  the  part  of  capitalists  from  the  eastern  States, 
who  purchased  mines  in  this  locality.  The  purchasers  assert  that  when  opened 
tlie  mines  did  not  prove  good ;  the  parties  who  sold  them  maintain  that  if  the 
affau*s  of  the  companies  had  been  well  managed  the  mines  would  have  been 
successful.  Neither  of  these  opinions  can  be  verified  by  practical  examples  tt 
present,  although  many  mills  have  been  built  and  lare^e  sums  of  money  expended. 
.  Atlanta  and  Yuba  District. — ^No  district  in  the  Tenitery  is  more  lavored 
in  respect  te  the  supply  of  wood  and  water  than  the  Middle  Boise,  or  as  it  is 
now  knOwn,  the  Atlanta  and  Ynba,  situated  in  Alturas  county,  16  miles  nortli' 
east  of  Rocky  Bar,  the  county  seat,  on  the  Middle  Boise  river,  at  the  junction  of 
tlie  Yuba.  This  district  embraces  the  country  lyin^  in  th^  forks  of  the  two 
streams  and  adjacent.  These  streams  afford  magnihcent  water  power  for  the 
propulsion  of  macliinery.    The  new  tewu  of  Atlanta  is  here  situated  on  a  gentle 
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slope  in  the  valley  near  \he  Middle  Boise  river.  Along  the  base  of  a  lofty  monn- 
tain  called  Moont  Forsyth,  burst  forth  innumerable  hot  and  boiling  springs, 
throwing  out  large  volumes  of  water,  which,  fodlinginto  the  river,  prevent  it  from 
freezing  or  closing  with  ice  during  the  most  rigorous  winter.  In  this  district  is 
the  Athnta  Ledge,  already  traced  for  miles  in  length,  and  from  15  to  25  feet  in 
width.  Selected  oFes  from  this  lode  assay  as- high  as  $11,000  per  ton  in  silvw. 
In  some  places  it  is  equally  rich  in  gold.  The  Greenback  Mining  Company's 
mill,  located  at  Atlanta,  is  run  by  water  power,  and  is  now  working  rock  from 
this  lode,  although  imperfectly,  from  want  of  proper  appliances  and  skilL  The 
result,  however,  is  very  satisfactory.  In  the  immediate  vicinity,  and  running 
parallel  with  the  Atlanta,  are  other  lodes  which  are  thought  by  some  to  be  quite 
equal,  both  in  extent  and  richness ;  such,  for  instance  as  the  John  Bascom  and 
Jessie  Benton,  the  Lusa,  the  Optimus,  the  Lenora  and  Silver  Moon,  the  Tahoma 
and  Greenback  on  the  Atlanta  or  northwest  side  of  the  mountain.  On  the  south 
or  Yuba  side  are  the  North  Star  and  Hard  Times,  continuations  of  the  Atlanta, 
and  the  Sophia  Tracy.  For  working  the  three  last  named  there  is  an  excellent 
20-stamp  mill,  with  modem  improvements,  now  being  put  up  on  the  ground  by 
J.  H.  (/Neal  and  associates.  Here  also  are  the  Minerva,  Olive  Branch  and 
Confidence  lodes,  all  of  which  give  promise  of  value.  In  some  of  them  gold 
predominates,  in  others  silver.  There  are  other  claims  which  may,  when  further 
developed,  prove  valuable;  but  as  little  work  has  yet  been  done  upon  them  n6 
reliable  opinion  of  them  can  be  given.  Mr.  Graham,  in  co-operation  with  an  Eng- 
lish company,  has  a  20-stamp  mill  on  the  way  up  from  San  Francisco,  intended 
to  operate  in  this  district.  The  field  for  working  in  quartz,  and  for  exploration 
and  development  is  extensive.  The  valley  through  which  runs  the  Middle  Boise 
river  is  four  miles  in  length  and  three  in  width,  and  surrounded  on  nearly  all 
sides  by  lofty,  rough  and  craggy  mountains,  some  of  which  are  covered  with 
))erpetual  snow.  With  the  exception  of  this  little  vaUey,  and  another  of  lesser 
size  on  the  Yuba  side  of  Quartz  mountain,  the  whole  face  of  the  surrounding 
country  is  rough  and  mountainous,  so  that  the  building  of  roads  is  a  serious  under- 
taking, and  the  want  of  them  a  great  drawback  to  the  development  of  the  dis- 
trict. It  is  only  within  the  past  year  that  a  wagon  road  has  been  opened.  Here- 
tofore, all  freight  had  to  be  transported  upon  pack  animals.  From  this  cause, 
less  has  been  done  in  this  camp,  and  it  has  attracted  less  attention  than  any 
other  of  equal  value  in  the  Territory.  But  now  that  it  has  become  partially 
accessible,  and  demonstrated  its  richness  by  the  working  of  its  ores,  it  must  soon 
become  an  important  district.  The  lower  hills  in  the  vicinity  and  surrounding 
country  afford  fine  grazing  for  cattle,  horses  and  sheep  until  the  snows  of  winter, 
which  generally  commence  in  December  and  last  till  April.  About  20  miles 
southea^it  runs  the  South  Boise  river,  bordering  on  which  are  large  bodies  of 
bottom  and  table  lands,  level  and  rich,  well  suited  for  purposes  of  agriculture. 
Oats,  wheat  and  barley  in  sufScient  abundance  for  the  consumption  of  a  consid- 
erable population  can  be  produced  in  this  region.  It  is  now  covered  with  a 
luxuriant  growth  of  grass,  from  which  thousands  of  tons  of  hay  may  be  cut.  The 
depredations  of  Indians  in  neighboring  districts,  the  mismanagement,  the  want 
of  skill  and  proper  knowledge  of  the  business,  and  the  incompetency  of  agents 
and  superintendents,  with  the  misapplication  of  capital,  have  done  much  to  retard 
the  development  of  the  Atlanta  mines.  The  regions  north  and  west  offer  induce- 
ments for  exploration.* 

"The  climate  is  uot  rigoronB  even  to  the  60th  parallel  of  north  latitude.  Lorin  Blodget  sajs : 
'*  To  the  region  bordering  on  the  northern  Pacific  the  finest  maritime  positions  belong  throagh- 
out  its  entire  extent,  and  no  part  of  the  west  of  Europe  exceeds  it  in  the  advantages  of 
eanablo  ^imate,  fertile  soil,  and  commercial  accessibility  of  the  coast.  The  western  slope  ^ 
ot  the  Rockj  Mountain  system  may  be  included  as  a  part  of  this  maritime  region,  embracing  ' 
an  immense  area  from  the  45th  to  the  60th  parallel,  and  five  degrees  of  longitude  in  width. 
The  cultivable  surface  of  this  district  cannot  be  much  less  than  300,000  square  miles.*' 
(Climatology  of  the  United  States,  p.  &32.) 
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OwTHXB. — Gold  was  dnoovered  in  1863  by  a  party  mideriha  kaderriiip  of  a 
man  named  Jordan.  They  first  fonnd  it  about  six  milefl  below  Ruby  City.  Ab 
the  minee  were  rich,  and  wood  and  water  abundant,  a  laige  nnmb^  of  nuncn 
soon  collected,  and  bnilt  Boonville,  Buby  and  Silver  cities.  The  placen  paid 
well  for  about  two  yean ;  after  that  they  were  almost  entirely  supeiwdea  by 
vein  mining.  Most  of  the  mines-  produce  both  silver  and  gold,  tiioiigfa  these 
metals  vary  greatly  in  their  relative  proportion  in  different  mines.  In  the  Oro 
Fino  sold  predominates :  in  the  Poonnan,  silver.  The  placer  gold  is  so  alloyel 
with  silver  as  to  be  worth  but  $10  per  ounce.  West  ana  northwest  from  Silver 
City  is  a  vein  of  porphyry,  which  forms  a  mountain  about  a  mile  and  a  half  lonf , 
half  a  mile  wide,  aiid  1,000  feet  high,  which  is  said  to  assay  S3  per  ton.  M 
the  gulches  that  head  in  this  mountain  have  been  rich  in  gold }  in  some^  ham- 
silver  has  been  found.  In  Owyhee  are  two  systems  of  veins.  One  has  a  stxike 
nearly  north  and  south,  with  a  dip  almost  vertical.  To  this  system  belong  the 
Poorman  and  Whiskey  veins,  with  silver  predominating.  They  are  proMblj 
older  than  the  veins  of  the  other  system,  but  it  has  not  been  oonclnmvely  proved. 
Tlie  gold-bearing  system  of  veins  has  a  strike  northwest  and  southeast,  and  i 
dip  to  the  northeast.  To  this  belongs  the  Oro  Fino,  and  many  others  in  which 
^Id  predominates. 

Org  Fnro. — ^The  Oro  Fino  is  one  of  the  most  productive  minee  in  Idaha 
The  vein  is  large  and  well  defined,  and  the  gold  generallv  Effused  throush  the 
vein-stone.  It  was  discovered  in  following  up  a  placer  depbmt  to  the  vem,  on 
each  side  of  the  ridges  in  which  it  is  situatM.  The  first  work  done  upon  itasi 
quartz  mine  was  by  Moore  and  Fo^us,  who  took  a  large  amount  of  ore  from  near 
the  surfiEU)e,  which  pud  handsomely.  Becoming  involved  in  other  enterprisee^ 
th^  failed,  under  a  heavy  indebtedness  to  their  workmen.  By  an  arrangement 
witn  other  creditors  the  workmen  took  the  mine,  agreeing  to  pay  a  certun  pro- 
portion of  the  proceeds.  Moore  &  Fogus  left  it  in  bad  condiuon  for  woikmgl 
and  the  men  who  undertook  to  work  it  had  but  limited  means.  By  perseverance^ 
however,  they  paid  off  the  debt ;  then  opened  tlie  mine  deeper  than  it  had  been 
opened  before,  and  found  a  great  increase  in  its  nchncss.  The  company  is  known 
as  the  "Oro  Fino  and  Motning  Star."  A  recent  cmshing  of  80  tons  yielded 
$160  to  the  ton;  and  it  is  pix>bably  now  paxnng  the  owners  a  good  pront.  At 
a  meeting  of  the  stocklioldei'S  held  on  the  17th  of  September  last,  an  elaborate 
report  of  the  mine  was  presented,  from  which  the  following  is  extmcteJ . 

Work  was  commenced  in  the  mine  April  28th ;  since  which  time  two  shafts  have  been 
sunk  of  9*i  and  67  feet  respectively ;  1,134  tons  of  ore  have  bt^n  taken  out,  and  up  to  the 
15th  instant  U.iibO  tons  had  been  crushed,  which  yielded  $ri4J93.  The  total  amount  of 
expenditures  in  working  the  mine,  including  repairs,  incidental  expenses,  &x^.,  amounted  to 
|4«'>,508,  besides  other  liabilities  amouuting  to  |12,476,  from  which  must  be  deducted  about 
^,000,  value  of  supplies  on  hand  necessarv  for  supplying  the  mill,  such  as  fuel,  qnickiil' 
Tcr,  oils,  acids,  drc,  including  7,000  pounds  of  shoes  and  dies.  1  he  company  by-laws  wero 
revised  and  amended ;  one  amendment  allows  the  trustees  to  expend,  for  the  benefit  of  the 
company,  any  sum  under  but  not  exceeding  $100,000,  instead  of  $15,000  as  heretofore. 
Altogether,  the  affairs  of  the  company  are  in  a  very  healthy  state.  Ihey  are  now  ready  to 
slope  out  and  work  a  new  level  of  70  feet,  and  consequently  they  will  take  out  much  larger 
quantities  of  ore  than  before.  A  elean-up  from  70  tons  of  ore  last  Saturday  yie1d(»d  $10,3^7, 
and  to-morrow  they  will  probably  clean  up  nearly  as  much,  which,  added  to  the  amocmt 
above  reported,  wiU  make  an  aggregate  ^ield  of  above  $75,000  since  the  28th  day  of  April, 
leaving  about  $25,000  in  the  treasury,  with  everything  in  good  condition  for  future  waking. 

.  It  is  singular  that  so  few  mines  are  owned  and  worked  by  oompanies  of 
operative  miners,  especially  when  we  see  how  successful  snch  oompanies  osnaUj 
are.  Nearly  all  placer  mines  are  worked  by  such  companies,  but  when  a  miDcr 
works  a  quartz  vein  he  considers  himself  relieved  from  manual  labor.  The  pc^Q- 
lar  belief  that  '^  a  mill  is  reqtjdred  to  work  i^  mine''  has  had  much  to  do  in  pr^ 
venting  companies  of  miners  from  working  quartz  mines.  In  all  extensive  mining 
districts  where  mills  are  numerous,  miners  can  sell  their  ore  for  all  it  is  worth. 
Men  who  make  millbg  their  btisiuess  can  manage  it  better  than  those  who 
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are  botli  miners  and  mill-men.     We  see  the  beginning  of  this  system  in  Cali- 
fornia, where  the  concentrated  snlpharets  are  sold. 

PooRMAN. — As  this  mine  is,  in  its  location,  adverse  titles,  legal  difficalties, 
and  local  characteristics,  peculiar,  it  will  be  described  somewhat  at  length.  The 
Poonnan,  or  Hays  &  Ray  mine,  was  discovered  in  the  summer  of  18G5,  at  or 
near  what  is  now  called  the  Discovery  shaft,  about  900  or  1,000  feet  south  from 
the  rich  chimney.  The  ore  at  this  point  was  good,  though  not  rich,  and  the  vein 
somewhat  small.  While  the  discoverers  were  developing  their  viens,  a  pros- 
pector named  Peck  found  some  very  rich  float-rock  about  1,000  feet  south  of 
their  shaft,  and  out  of  sight  from  its  entrance.  By  a  small  amount  of  digging  i 
he  reached  the  vein,  which  ho  carefully  covered  over  with  earth.  Gathering  up 
and  secreting  every  rich  piece  of  float  he  could  find,  he  went  where  the  discov- 
erers of  the  Hays  &  Ray  were  at  work,  and  after  '*  talking  round,"  asked  them 
where  their  claim  was  located,  and  how  far  it  extended  in  each  direction.  They 
showed  him  their  boundarfes,  and  walked  directly  over  the  sj)Ot  where  Peck  had 
buried*  the  vein,  and  such  a  distance  beyond  that  he  was  convinced  their  claim 
Bmbraced  the  rich  ground.  Peck  continued  to  prospect  in  that  vicinity,  and 
cautiously  commenced  negotiations  for  the  purchase  of  the  mine.  Not  being  sat- 
isfied with  their  figures,  and  there  being  few  or  no  prospectors  in  the  neighbor- 
hood, he  left  for  a  few  days,  thinking  his  absence  would  cause  the  owners  to 
3ome  down  in  their  price.  Before  he  returned,  another  company  of  prospectors 
found  the  same  spot  discovered  by  Peck,  called  it  the  Poonnan,  and  took  out  silver 
3re  of  great  richness.  Hays  &  Ray  claimed  the  ground,  but  as  their  vein  was 
Qot  uncovered  or  traced  to  the  new  opening,  the  Poonnan  company  refused  to 
leave,  and  as  the  Hays  &  Ray  party  had  no  money  to  pay  for  provisions  or  tools 
while  they  were  tracing  the  vein,  they  gave  Peck  a  share  in  it  for  tracing  it  from 
their  opening  into  the  Poorraan.  The  Poorman  party,  seeing  that  they  would 
become  involved  in  litigation,  associated  their  company  with  some  capitalists  oou- 
aected  with  the  Oregon  Steam  Navigation  Company,  and  about  the  same  time 
OT  shortly  before  erected  a  fort  at  their  mine,  called  "  Fort  Baker,"  built  of  logs, 
with  portholes  and  other  means  of  defence  usual  in  such  cases.  The  Hays  & 
Ray  party  had  their  work  so  nearly  completed  that  they  could  commence  suit, 
but  could  not  give  the  necessary  bonds.  .  Acting  by  the  advice  of  Peck,  they 
^ve  a  portion  of  their  interest  to  the  New  York  and  Owyhee  Company,  the  lat- 
ter guaranteeing  to  cany  the  suit  to  a  decision.  Before  trial  a  compromise  was 
Bffected,  the  Now  York  and  Owyhee  party  getting  the  larger  share.  The  Poor- 
man,  at  the  start,  had  the  great  advantage  of  possession  of  the  paying  part  of 
the  mine.  The  strike  of  the  vein  is  nearly  due  north  and  south ;  the  dip  at  the 
surface  was  to  the  west,  but  at  the  depth  of  about  150  feet  it  changed  to  the  east, 
which  is  probably  the  permanent  dip.  The  Silver  Cord  which  is  supposed  jto  be 
3n  the  same  vein,  at  a  depth  of  near  1,000  feet  below  the  Poorman,  has  also  the 
lame  dip.  A  change  takes  place  in  the  character  of  the  ore,  as  is  usual  when 
the  dip  changes.  A  large  amount  of  unnecessary  work  has  been  done  on  this 
□nine ;  one  shaft  sunk  near  the  oflice  would  have  been  all  that  was  necessary ; 
but  when  claims  are  in  litigation  much  useless  work  must  be  done  to  prove  iden- 
dty  of  vein.  The  vein-staff  is  soft ;  a  gi'eat  portion  being  a  silicious  clay  that 
will  dissolve  in  water.  Ordinarily  a  mill  will  crush  two  tons  to  the  stamp  in  24 
hours.  It  shows  considerable  free  gold.  The  sulphuret  ores  are  decomposed 
sxcept  where  found  in  large  masses.  At  the  depth  of  near  250  feet  the  greater 
part  of  the  silver  is  in  the  form  of  a  chloride.  About  100  feet  from  the  surface 
I  body  of  ore  showing  partially  the  planes  and  angles  of  a  crystal  of  ruby  silver 
was  found,  which  weighed  over  500  pounds.  Upon  being  fractured  it  showed 
through  the  mass  a  uniform  crystalline  stratum.  There  is  probably  no  second 
example  of  a  sunilar  mass  of  crystalline  light-red  ruby  silver  ore  being  taken 
from  any  mine.  A  piece  of  thib  boulder  was  sent  to  the  Paris  Exposition  this  year 
and  received  a  premium  of  a  gold  medal.     Chloride  of  silver,  or  hom-sUver^  \& 
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of  this  ore  were  found  more  ihan  a  foot  sqnue  and  the  OTteiwth  of  an  inekii 
tliidaieMy  some  wdglui^  many  poondfl.  Black  aolpharats  of  nlveir^  or  Anr 
glance,  b  common  in  the  mine ;  aiBopalybafflte.  The  above  emmiflrateattieerai 
of  the  mine,  bnt  it  contains  also  smaJl  amounts  of  the  Tariooa  8ilveor4KMri^ 
minerals  nsnally  found  in  rich  silver  mines.  These  aze  generally  more  intend- 
ing to  the  mineralogist  than  useful  to  the  metailuigisty  by  leason  of  their  sndl 
quantities. 

It  is  imposdble  to  estimate  with  accuracy  the  amount  of  bulfion  obtsiBei 
from  the  earliest  workings  of  the  mine.  For  a  period  of  three  months,  tnm 
July  23,  1866,  to  October  23,  we  have  a  full  account  of  its  operationB.  Ths 
previous  work  on  the  mines,  pending  the  litigation,  had  exposed  lai^  bodies  ef 
ore,  but  the  working  parties  were  enjoined  from  removing  them.  The  followii^ 
statement  from  the  oflSdal  reimt  of  Mr.  W.  D.  Walbri«^  the  special  agentof 
the  company,  gives  a  clear  idea  of  the  operations  of  flic  company  and  the  nauhi 
oibtainea: 

Our  first  amiDgeinent  of  working  the  ore  produeed  was  witb  Uio  New  York  and  (ho  Ffa* 
niU  and  our  own  mill,  at  tlie  igreed  prSpe  of  $40  per  ton  for  each  milL  fiobaequiot^  w% 
foond  that  we  were  prodncing  from  onr  north  shaft  considerable  ore  of  a  poorer  mdiljf i 
which  we  did  not  require  at  the  two  mills  above  named,  aa  they  were  folly  employed  npoa 
the  richer  silver  ore.  We  therefore  made  an  arr^gement  with  the  Jackson  mill  to  work 
what  we  miffht  reqaire  of  that  third-class  ore  for  |30  per  ton.  8abeeqnflnt|y  to  this,  hafiaf 
more  secono-dass  ore  than  the  first-named  two  ndlls  conld  work,  and  to  secure  the  oae  of  s 
iK^sting  engine  to  work  our  north  shaft,  we  made  an  arrangement  with  the  Ainswoith  lliO 
Company  to  use  their  engine,  hy  agreeingto  give  their  mill  all  our  surplus  ore  to  work  upoa 
the  same  terms  as  was  paid  the  others,  we  were  enabled  to  produce  ore  enough  to  supple 
all  the  mills  named,  and,  bj  the  several  arrangements  made,  were  enabled  to  prodnes  s 
much  larger  amount  of  bullion  than  we  could  nave  otherwise  done,  the  great  mi^jority  of 
our  ores  being  too  rich  for  any  of  the  mills  to  work  properly,  and  keep  nearly  up  totMir 
mspective  stamping  capacity. 

We  continuea  to  work  the  mine  unUl  October  83,  being  a  period  of  three  months  from  ths 
time  it  was  opened.  During  this  time  we  mined  about  15  tons  of  first-class  selected  ore, 
which  we  determined  to  box  up  and  ship  to  New  York,  with  the  view  of  its  being  reduced 
by  the  smelting  process  to  increase  its  yield,  we  calculating  that  the  cost  of  transporting  the 
ore  would  not  be  any  more,  if  as  much,  as  it  was  costing  us  to  realize  upon  our  bullion  pro- 
duced in  Owyhee.  The  result  has  proved  that  we  have  lost  nothing  ou  the  transportatjon, 
and  have  clearly  gained,  by  (^tting  a  much  larger  product  in  Newark  by  the  smelting  pro- 
cess than  we  could  have  g^t  m  our  mills ;  the  cost  of  smelting  at  Newark,  by  Messrs.  Bal- 
bach,  Diefieubach  &  Company,  beinfi"  $100  per  ton  iu  gold ;  and,  as  near  ss  we  can  estimate, 
the  product  in  bullion  will  oe  about  $4,000  per  ton  in  gold ;  this  is  upon  the  ground  and  dxied 
ore.  Aside  from  that,  and  from  which  the  foregoinj^  15  tons  of  nch  ore  was  selected,  ws 
mined  2,38*<^f  tons  second  and  third-class  ore,  which  was  crushed  and  worked  at  the  IcHir 
mills  named — 

Producing,  in  refined  bullion $546,691  59 

I>educt  total  cost  of  mining,  hauling,  milling,  melting,  assaying,  and  refining, 
with  revenue  tax,  as  per  statement  markea  A,  annexed  hereto 15G,  440  39 

Making  net  proceeds 390,S51  Si 

To  which  will  be  added  avails  of  rich  ore  now  being  reduced  at  Newark. 
This  amount  has  been  appropriated  ss  follows : 

Beimbursed  our  company  for  expenditure  on  Hays  and  Ray  ledge $30,000  00 

RaimbuTsed  our  company  for  cost  of  interest  in  Hays  and  Kay  ledge 3! ,  000  00 

Pidd  onr  company  from  second  proceeds  of  mine 100,000  00 

Paid  P. F. Bradford,  per  agreement 130,000  00 

Total  payments  on  account  of  compromise 291,000  00 

Leaving  for  distribution,  pro  rata,  $99,251  20. 

The  late  date  at  which  the  settlement  with  Mr.  Bradford  was  effected,  with  the  seeminf 
necessity  of  working  the  mine  sharplv  and  vigorouslv  to  secure  as  large  a  result  as  possible 
before  the  time  agreed  upon  to  close  the  mine,  November  1,  placed  us  at  much  disndvanttgs 
as  regardd  cosls  of  working  and  expenses,  so  that  the  expenses  last  fall  should  not  be  eee* 
aldered  as  any  criterion  for  the  future. 

At  the  ooiupauj*s  mill  we  crushed  880  tons  of  Poorman  ore  in  a  period  of  78  week  d»jh 


WEST  OF  THE  BOOKY  MOUNTAINS.  625" 

veraging  ab<mt  1 1^  tons  for  each  working  day.  This  was  all  we  could  amalgamate  in  onr 
ans,  due  partly  to  a  want  of  qnicksilver,  and  partly  to  the  very  long  time  required  to  work 
ach  yery  rich  silver  ore.  The  want  of  quicksilver  can  be  easily  and  cheaply  remedied 
nother  year;  hot  even  then  our  pans  can  hardly  more  than  amalgamate  in  S4  hours  what  10 
f  our  stamps  can  crush  in  12  to  14  hours,  which  is  barely  more  than  one-fourth  onr  stamji^ 
Qg  capacity.  Therefore  the  mill  needs  more  amalgamating  pans,  by  which  much  more  rock 
an  be  worked,  and  more  of  the  stamping  force  kept  employed.  We  received  for  crushing 
be  880  tons  of  ore,  as  per  statement  A,  |35,200,  which  somewhat  more  than  paid  the  cost ; 
lut  if  we  had  had  ten  more  pans  we  could  have  worked  nearly  or  quite  three  times  the 
[uantity  at  very  little  more  aggregate  expense.  In  other  words,  while  it  cost  us  nearly  (35 
»er  ton  to  crush,  in  the  given  time,  680  tons  of  ore,  with  snfBcient  amalgamating  capacity 
.nd  quicksilver,  our  mill  could  work  2,200  to  2,400  tons  of  ore,  at  a  cost  of  $18  to  (20  per 
on,  and  perhaps  less.  I  would,  therefore,  recommend  you  to  provide  the  mill  anotner 
eason  with  plenty  of  quicksilver,  and  about  10  more  approved  pans,  with  the  necessair 
eparators,  to  properly  and  cheaply  work  the  I'oorman  ore.  Quicksilver  is  always  wanteo, 
»ecause  it  is  always  wasting  by  use.  The  pans,  with  necessary  machinery  put  up,  will  cost 
,bout  $20, 000  in  gold. 

Foreseeing,  in  July  last,  the  necessity  and  importance  of  saving  the  tailings  from  almost 
ny  gold  ana  silver  ore,  and  especially  from  the  Poorman  ore,  I  ordered  a  substantial  stone 
vail  Duilt  around  our  tailing  yard,  sufficient  to  hold  securely  against  flood  about  1,500  tons. 
?he  cost  was  about  $4,000,  and  it  now  contains  the  tailings  from  the  880  tons  of  ore  worked 
n  our  mill,  which  assay  about  (50  per  ton.  The  tailings  produced  at  the  Ainsworth  and 
)ro  Fino  mills  belonging  to  us  are  safely  cared  foi^and  assay  about  the  same.  Those  from 
he  Jackson  mill  were  lost,  being  of  but  little  value. 

Believing  additional  settlers  in  our  mill  would  enable  us  to  save  more  sulphurets,  and 
atch  some  quicksilver  and  amalgam,  and,  as  our  amalgamating  floor  was  very  small,  I 
ietemiined  to  build  on  the  north  side  of  the  mill  a  one-story  addition,  to  give  us  more  floor 
oom,  room  for  three  settlers  and  one  Knozpan  for  cleaning  amalgam,  a  store-room  for 
hemicals,  and  a  small  room  for  assaying.  Tnis  cost  about  ^,000,  answers  every  purpose 
t  was  built  for  very  well,  and,  I  believe,  will  pay  its  cost  in  saving,  besides  being  a  very 
;reat  convenience. 

As  I  looked  upon  the  question  of  fuel  as  one  which  would  in  the  future  enter  largely  into 
be  cost  of  working  ores,  I  aimed  to  buy  all  I  could  durine  the  fall,  at  low  prices,  and  left 
Tders  with  Mr.  Peck  to  contract  for  cutting  upon  our  land,  and  land  near  the  mill,  at  low 
ates.  We  bad,  therefore,  on  hand,  at  and  near  the  mill,  on  January  31,  1,118  cords  of 
v-ood,  which  had  cost  (7,360  62.  About  600  cords  of  this  is  piled  up  near  the  mill,  con- 
venient for  use ;  the  balance  is  at  different  points  within  one  mile ;  all  of  it  is  so  scattered 
s  to  be  in  little  danger  from  fire.    To  be  forehanded  in  our  supply  will,  I  believe,  enable  us 

0  avail  ourselves  of  opportunities  to  get  all  we  may  need  cheaply  for  some  years. 

Not  knowing  that  working  Poorman  ore  would  require  so  lar^e  an  amount  of  quicksilver 
s  was  proved  to  be  the  case,  we  found  ourselves  with  a  very  short  supply,  though  for  ordi- 
lary  use  we  had  sufficient.  I  was  therefore  compelled  to  send  to  Portland,  Oreeon,  and  San 
'"rancisco  for  over  100  flasks  to  come  up  by  stages,  at  a  cost  of  (1  15  per  pound  delivered  ai 
ur  mill.  I  also  purchased  wherever  I  could  in  town,  some  of  which  cost  us  (1  40  per 
ound ;  but  with  all  I  could  get  we  had  barely  enough  for  effective  use  on  the  ore  we 
forked.  The  need  of  a  full  supply  was  partly  the  cause  of  the  small  <][uantity  of  rock 
aanipulatcd  in  our  own  mill.  We  now  have  on  hand  137^  flasks  of  quicksilver,  say  10,986 
»ounds.  valued  at  80  cents  per  pound,  or  (8,788  80.  I  would  recommend  the  purchase  this 
pring  of  as  much  more,  to  go  out  by  slow  freight,  which  will  cost  from  72  to  75  cents, 
leliverod  at  our  mill. 

We  had  but  one  retort,  which  unfortunately  gave  way  within  two  weeks  after  we  c«m- 
nenced  working  Poorman  ore,  so  we  had  to  rent  and  use  those  of  our  neighbors,  requiring 
18  to  carry  our  amalgam  a  distance  averaging  nearly  one  mile,  and  our  bullion  the  same, 
nd  to  keep  a  double  force  to  retort  the  amalgam,  working  night  and  daj,  being  the  only 
ray  we  could  keep  our  small  supply  of  quicksilver  at  all  in  hand.  I  at  once  ordered  two 
lew  retorts  from  San  Francisco,  but  they  were  so  large  and  unwieldy  that  they  had  to  come 
»y  slow  freight  via  Portland,  Oregon,  and  did  not  reach  us  until  too  late  to  be  of  service.  I 
alculate  the  loss  to  the  company  from  the  breaking  of  that  retort,  and  having  to  replace  it, 

1  fully  (4,000.  The  cost  of  new  ones  delivered  at  our  mill  would  not  exceed  (350  each  f  I 
rould  therefore  recommend  that  you  provide  against  the  recurrence  of  such  a  loss. 

Prior  to  the  adjustment  of  the  Poorman  controversy,.!  secured  1,000  feet  by  location,  and 
i66  feet  by  purchase,  of  a  newly -discovered  ledge  lying  up^n  Florida  mountain,  opposite 
•ur  mill,  at  a  cost  of  (2, 103  50.  The  1,000  feet  is  so  much  undivided  in  a  claim  of  (1,400, 
be  balauce  is  undivided  in  the  adjoiniuff  claim. 

In  addition  to  the  property  enumerated  in  statement  marked  B  is  the  company *s  mill  prop- 
tiy,  which  consists  of  one  2C-8tamp  mill,  with  10  Wheeler's  patent  pans ;  five  separators ; 
bree  settlers;  one  Knox  pan;  one  office;  one  boarding-house;  one  oarn;  one  blacksmith 
hop;  one  retort  house;  one  temporary  carpenter's  shop,  all  very  good  for  the  several  pur- 
MMMs  uaedf  the  office  affording  sleeping  room  for  two,  and  an  addition  to  the  baru  affording 
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storage  room  for  iron  and  tools.  The  boarding-honse  haying  heretofore  been  the  only 
medation  of  that  Itind,  as  well  for  officers  and  Diillmen,  and  snch  guests  as  we  foond  it  to 
the  company^s  interest  to  lodge,  (which,  for  several  reasons,  is  In  my  opinion  inoonvwuiiit,) 
I  would  recommend  the  building  of  a  moderate  house  of  sufficient  c&pa/^iy  to  aooonmiedoto 
%few  persons,  independent  of  the  general  boarding-house. 

Tbe  Poorman  mine  forms  at  present  the  chief  value  of  the  company's  investment.    Tlie 
New  York  and  Owyhee  Compauy  now  owns  1,142^  feet  undivided  in  1,600  of  this  mine. 

Summary  qf  accotmts  from  mine  books j  February  1,  1867,  ("in  gold. J 

EXPENDITURES. 

Construction  account— cost  of  mill t]47,621  63 

Legal  expenses 44,575  06 

Mining  cost 39,045  31 

Expense  account 22,116  00 

Labor  account 7,324  41 

Interest  account * 6,347  10 

$867,029  51 

Woodlands  and  ledges. 

Noonday  ledge 5,897  61 

Eurekaledge 2,974  59 

Stamper  ledge -•. 2,103  50 

Woodland  and  mill  site 1,625  00 

12,600  70 

Houses  and  lets 2,441  75 

Supplies  account 16,308  21 

Wood  account 7,360  62 

26, 110  58 

Bullion  account— amount  sent  to  New  York 133, 942  28 

Drafts  on  Cosmos  and  Oro  Fino  Companies 5,704  69 

139,646  97 

Due  the  company. 

Cash  in  agent's  hands 2,318  06 

Bills  and  debts  receivable '. 7,496  06 

9,814  12 

455,-201  ^ 
RECEIPTS. 

Drafls  on  treasurer $278,760  85 

Poormanmine- 166,888  33 

Due  by  the  company. 
Bills  and  debts  payable 9,552  70 

455,201  K^ 

Trial  balance  qf  the  booJcs  qf  iJie  New  York  and  Owyhee  Gold  and  Silver  Mlmng 

Company,  March,  1867. 

EXPKXDITURES. 

Real  estate— cost  of  mine $1,050,000  00 

Mining  account $^8, 760  85 

Exchange  account J27, 223  61 

Expense  account 26,063  45 

Interest  account 20, 832  62 

Insurance  on  mill 1,425  00 

454,305  53 

Hays  and  Ray  ledge  account 87, 362"  56 

Due  the  company. 

Cash  in  treasurer's  hands 7,236  61 

Debts  receivable 20,053  33 

.•       27,289  94 

1,618,958  03 
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Cmpital  Stock,  amount  paid  in $1,249,500  00 

StodL  aceoont,  proceeds  of  sale  of  S,500  shares 100,000  00 

BnUioa  aecoont,  realiaed  in  gold $133,942  28 

Pieminm  on  ditto 64,703  19 

198,645  47 

W.  D.  Walbridge,  agent,  realised  in  gold  from  ore  in  part 4, 992  62 

Premiom  in  gold  from  ore  in  part....        1,888  10 

6,880  72 

Due  bff  the  compaujf. 

Bonds 50,000  00 

Debts  payable 13,781  84 

Outstanding  draft 150  00 

63,931  84 

1,618,958  03 


A. — Bestdt  of  Poorman  mine  from  July  19  to  November  1,  1866. 


Nameof  milL 


T«ms 
crmbed. 


JaekaoBMni 

AinKworthMfll 

N.  Y.  A  Oro  Fioo  Mill 
N.Y.AOwjheeMUl.. 


Total  Tala« 


77li 
8d0 


Grade  bnl- 
1km. 


Ouneea. 

7.860  20 

34,592  53 

129, 542  51 

156.394  25 


Refinod  bul- 
lion. 


Ounua. 
7.323  29 

33.178  52 
116.753  91 
147, 96U  17 


¥alne  of 
ballkm. 


$25,900  48 

62,220  81 

203,586  71 

855.683  59 


546,691  59 


ATBrafO 

of  bnllioD 

per  ton. 


$68  S5 
171  88 
264  05 
30191 


Rftmartn. 


Mostly  3d  eUNirold  rook. 
871  t'n»  3d  cl'«,  274i  i*nBSd. 
40  a  50  3d  d*s,  baL  9d  d'a 
All  9dclaM  rock. 


WhoU  amommt  of  rock  produced  and  sent  to  mUU, 

New  York  and  Oro  Fino  Gold  and  Silver  Mining  Company — accounted  for 750| 

New  York  and  Oro  Fino  Gold  and  Silver  Mining  Company — not  accounted  for 20^ 

Ainsworth  Milling  Company,  as  above :i62i 

Jackson  Mill  Company,  as  above 369^ 

New  York  and  Owyhee  Gold  and  Silver  Mining  Company,  as  above 880 

Total  tons 2,382f 

Cost  of  hauling  1,1XH  tons  to  Sinker  creek,  at  J8 $9,068  00 

Costof  hauling  l,241>i  tons  to  Jordan  creek,  at  |6  ^ 8,120  12 

Total  cost  of  hauling 17,188  12 

Cost  of  milling  362i  tons  at  Ainsworth  mill $13, 170  47 

Cost  of  milling  750f  tons  at  New  York  and  Oro  Fino  mill 30,030  00 

Cost  of  milling  369i  tons  at  Jackson  mill 11,082  07 

Cost  of  milling  880  tons  at  New  York  and  Owyhee  Gold  and  Silver  Milling  Co.  35,200  00 

Cost  of  milling  20^  tons  at  Now  York  and  Oro  Fino  mill  (balance) 820  00 

•  Total  cost  of  milling 90,302  54 

Total  expenses  at  mine  for  labor,  supplies,  lumber,  timber,  &c.,  less  profit  on 

money,  $3,286  99 $38,707  74 

Cost  of  refining  and  assaying  bullion 7,250  01 

Internal  revenue  tax,  in  gold 2,991  78 

Net  proceeds  of  2,382f  tons  of  rock  crushed $390,251  20 

Value  of  bullion  per  ounce,  refined — Jackson  mill $3  44.11 

Value  of  bullion  per  ounce,  refined — Ainsworth  mill I  87.53 

Value  of  bullion  per  ounce,  refined — New  York  and  Oro  Fino  mill 1  74.38 

Value  of  bullion  per  ounce,  refined — ^New  York  and  Owyhee  mill 1  72.81 

Average  yield  of  all  rock  crushed 229  41 

Ket  yield  of  all  rock  crushed  per  ton 163  34 

All  charges  for  mining,  milling,  &c,,  per  ton 66  07 
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The  net  yieM  of  the  ores  firom  tUs  mine  is  wonderfbl,  and  ie  due  nudnly  la 
their  richness.  A  burffe  amount  is  left  in  the  tailings.  The  managen  ace  ftt' 
feody  aware  of  tfah,  for  at  the  company's  mill;  by  a  well  arranged  ^yatem.cf 
reservoirs,  all  the  tailings  are  saved^  so  Aat  when  the  water  leaves  the  last  leser 
voir  it  is  clear  and  can  be  used  over  again.  This  mill  is  well  oonstmcted  sod 
conveniently  arranged.  The  ore  is  crashed  wet  and  is  amalgamated  in  pans. 
This  collects  the  free  gold,  the  olver  from  the  chloride  of  mlver.  and  a  pcniion 
from  Uie  silver  glance^  but  the  gold  from  the  Bulphnrets,  and  nearlv  all  the  silvei 
in  combination  with  salphor,  remain  in  the  tailings.  It  would  probably  he 
unwise  to  remove  the  present  mill,  but  in  case  of  building  a  new  one  it  woidd 
be  advisable  to  have  it  as  near  the  mine  as  practicable.-  Last  year  the  cost 
of  hauling  from  the  mine  to  the  mill  was  $6  50  per  ton,  a  very  heavy  and 
unnecessary  expense.  The  Poorman  vein  shows  but  few  marks  of  movement  on 
its  wall&  as  might  be  inferred  from  its  nearly  vertical  portion.  It  is  probable 
that  no  &alts  of  great  extent  will  be  met  in  working  it  The  vein  in  the  widest 
parts  is  three  feet  or  more,  but  its  average  thickness,  from  the  shaft  of  Hays  and 
ttay,  (as  shown  in  the  lower  tunnel,)  for  a  distance  of  1,100  feet  north,  is  not 
over  a  foot.  Near  the  southern  end  of  this  tunnel  is  evidence  of  another  diim- 
ney,  not  so  rich,  however,  as  that  in  the  Poorman  shaft.  Doubtless  many  mora 
may  be  found.  These,  however,  are  the  only  chimneys  yet  developed.  The 
grrat  richness  of  this  vein  has  cimsed  its  examination  by  many  speculative  men 
who  never  saw  a  mine  before,  and  who  considered  that  each  vein  exhibited 
something  miraculous.  But  nature  operates  by  unchanging  laws,  and  if  these 
gentlemen  had  examined  other  mines  thev  would  have  found  the  same  forces 
produdng  the  same  effects,  and  have  savea  themselves  the  trouble  of  inventing 
useless  and  ridiculous  theories. 

Flint  District. — ^Flint  district  is  situated  about  nine  miles  south  from  SOver 
City.  It  has  a  number  of  very  promising  silver-bearing  veins,  all  containing 
nearly  the  same  varieties  of  ore.  Polybasite,  antimonial  silver,  and  xanthacone 
are  the  principal  varieties.  All  these  require  roasting  before  they  can  be  rcdnwNi 
by  amalgamation.  A  mill  with  two  small  furnaces  has  been  recently  erected. 
1  jie  yield  of  the  ore  has  been  very  satisfactory.  The  Rising  Star  has  been  well 
developed.  It  is  a  regular  vein  about  10  feet  thick,  and  contains  a  large  amount 
of  antimonial  silver  and  some  gold.  This  is  a  very  busy  mining  camp,  thickly 
peopled  with  miners  and  all  at  work.  The  Iowa  and  Idaho  mill,  with  a  capa- 
city of  15  tons  per  di(^,  is  nearly  completed.  This  mill  is  intended  to  work  by 
roasting  and  amalgamation.  In  theory  the  plan  is  correct.  The  mechanical 
arrangements,  either  as  they  are  or  with  some  modifications,  will  probably  be 
successful.  The  altitude  of  Flint  district  is  1,000  or  1,500  feet  less  than  that  of 
Silver  City,  and  the  climate  is  milder.  OwA'hee,  being  the  most  sonthem  mining 
region  in  Idaho,  will  receive  more  directly  the  benefits  arising  from  the  con- 
struction of  the  Central  Pacific  lailroad,  which,  it  is  claimed,  will  be  only  90 
miles  in  a  direct  line  from  Silver  City.  Placer  and  vein  tinstone  have  been  found 
near  Silver  City.  The  placer  tin  was  in  small  quantities.  Only  three  veins 
containing  this  metal  have  been  found.  Whether  the  mines  when  opened'will 
prove  valuable  is  uncertain,  but  their  appearance  encourages  a  trial. 

Climate. — The  climate  of  Idaho  is  greatly  diversified  by  the  altitude.  In 
the  mines,  which  are  generally  high  up  in  the  mountains,  the  temperature  is  of 
course  much  colder  than  in  the  valleys.  The  following  memoranda  by  M.  M. 
Chipman,  of  Idaho,  were  kindly  furnished  by  the  observer.  Full  thermometn- 
cal  tables  by  the  same  observer  were  destroyed  by  fire : 

Capjf  of  weather  memoranda,  • 

iDAno  Cmr,  Jalg.  1867. 

On  the  morning  of  the  13th  Detember,  1865,  the  mercoiy  of  Fahrenheit's  theiinomtitr 
stood  aft  5"  below  lero.    December  19th,  at  half  post  1  o'clock  a.  m.,  at  18^  below  Mfo; 
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!inperatDre  gttv  milder  iaunedistely  sfterwarda,  and  the  mercmr  stood  at  6°  below' 

.ry  14,  16^. — The  meicnr;  stood  at  C°  below  leio  ti  7  o'clvk  a.  m.,  and  st  3^ 

10  p.  m. 

.ry  15,  1867.-5'^  below  lero  at  7  o'clock  a.  m. 

,ry  16,  1B67.— 3°  below  tero  «t  7  o'clock  a.  m. 

e^ing  memorandam  show)  tbe  coldest  periods  of  the  winters  of  ]B65-'66  at  this 

>u[iDg  tba  month  of  Joanary  I  do  not  think  the  mercury  fell  below  lero.     'The 

lepth  of  snow  dnring  thst  winter  occnrred  abont  tbe  1st  of  JBoaarr,  at  which  time 

'ee  feet  deep  around  this  city,  bat  much  deeper  on  the  SDrroundiDgiuiights. 

0,  1867. — I  have  had  a  Gre  in  my  room  this  sprine  throughont  every  day  to  tbis 

h  the  eiceplion  of  one  which  was  so  warm  as  to  render  it  nimeceMary. 

inter  of   J@6G-'G7  was  mtlder  than  any  experienced  since  the  Mtuement  of  tbis 

asin  Dniil  Msrch.  which  was  a  colder  month  than  either  of  tbe  three  preceding,  and 

in  any  precedini;  March  known  by  the  present  popnlation. 

I'i,  i>iS7, — The  mercury  stood  at  lU^  below  lero  at  7  o'clock  a.iil. 

13,  1667.— I?"  below  zero  at  7  o'clock  a.  m. 

ys  meotioDed  were  by  several  degrees  the  coldest  during  the  winter,  althoneh  there 

V  other  days  at  abont  Ibe  lame  time  during  which,  in  the  latter  part  of  the  night  and 

part  of  tbe  morning,  the  mercnrj  ranged  st  from  1°  to  6"  below  lero.     Dnrins  tba 

ler  months  proper  the  mercury  rarely  fell  u  low  as  sero.        M.  H.  CHIFMAJf. 

tTZ  Mills. — The  following  table  of  quartz  milla  and  water  ditchea  in 
■mitting  names  of  owners  on  account  of  the  frequent  obanges  of  owner- 
3fom  Langley'a  Pacific  Coast  Directory.  The  iacreosein  number  during 
year  (1867)  has  been  comparatively  small.  Notices  of  the  new  mills, 
ted  or  in  progress,  and  of  tne  ditches,  are  given  in  the  descriptions  of 
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Water  ditches,  with  the  location,  source  of  water,  length,  Sfc,,  of  each. 


Name  of  ditch. 


Aldenon •.... 

Bannack 

Big  Ditch. 

Baena  Viiita 

Centerville 

Chrlsta 

Deer  Oreek  Ditch  Company*! 

Ooldfitnip  Si,  Company's 

Grimes  Creek 

More  ^Wilson's 

Pine  Creek 

Plaoerrille 

Upper  Creek 

Wright's 


BoUe  county. 


Sonree  of  water. 


Alderson  Creek. 
Bannack  Bar... 


Bnena  Vista  Bar. 


Deer  Creek. 


Orimet *  Creek 
Mora's  Creek . 
PiBoCrsek... 


MBaii 


3 

U 

< 

3 


9 

13 

I* 
I 

5 


Pbospecting  for  Mines. — ^All  miners  are  prospectors  to  a  certlun  extent,  but 
in  all  mining  communities  on  the  Pacific  slope  there  is  a  class  whose  sole  bnsi- 
Bess  is  to  prospect  for  new  mines.  By  long  experience  these  men  acquire  a 
degree  of  skill  that  appears  like  instinct.  As  far  as  they  can  see  a  mountain  they 
can  determine  with  great  accuracy  the  probabilities  of  its  containing  metals  of 
value.  If  the  hills  are  smooth  and  the  points  are  rounded  off,  placer  gold  may 
be  found,  but  not  where  the  hills  are  bare  rock  with  sharp  angular  projeetion& 
If  there  is  granite,  slate,  porphyry,  or  limestone,  metalliferous  vems  mav  befonn^, 
but  if  the  rocks  are  volcanic  it  is  useless  to  look  for  anything  valuable  where  it 
prevails  exclusively.  The  color  of  the  earth  is  also  an  important  consideration ; 
over  a  metalliferous  vein  there  is  usually  a  strip  of  the  earth,  about  the  ^idtL 
of  the  vein,  different  in  color  from  the  surrounding  earth. 

The  outfit  for  either  quartz  or  placer  prospecting  is  the  same,  except  a  differ- 
ence iu  tools.  Sometimes  a  single  man  goes,  but  usually  from  2  to  12  men  go 
in  a  company ;  the  latter  number  only  in  a  hostile  Indian  country. 

Each  man  has  a  saddlehorse,  and  every  two  or  three  men  a  packhorse  for  the 
purpose  of  carrying  theiif  provisions,  cooking  utensils,  mining  tools,  and  blankets. 
In  very  stormy  weather  a  tent  is  sometimes  added  to  the  outfit. 

Cooking  utensils  consist  of  a  camp  kettle,  coflee  pot,  frying  pan,  tin  cups,  and 
knives.  The  food  is  bacon,  beans,  self-rising  Hour,  sugar,  and  coflee.  ThetJe. 
with  a  Colt's  revolver,  Uenry  riHe,  or  a  double-banelled  shot-gun,  constitute  the 
armament. 

A  properly  organized  party  will  subsist  for  months  at  a  time,  and  traverse  s 
country  hundreds  of  miles  in  extent  without  fresh  supplies. 

For  placer  prospecting  the  tools  arc  a  pick,  pan,  shovel,  and  axe.  For  qiiarti 
or  vein  prospecting,  a  palepick,  (a  pick  at  one  end  and  a  hammer  at  the  other.) 
shovel,  horn  spoon,  iron  moitar,  magnet  and  eyeglass,  a  few  vials  of  aci<l^, 
ammonia  and  solution  of  salt,  and  some  mattrasses  and  test  tubes.  When  the 
prospector  can  use  the  blowpipe  he  always  carries  it,  with  a  few  reagenti;.  The 
use  of  the  pick  and  shovel  is  too  well  known  to  require  description.  The  mor- 
tal* is  used  to  reduce  the  rock  or  ore  to  a  fine  powder,  which  is  worked  in  the 
horn  spoon  to  test  it  for  gold.  Very  minute  particles  of  gold  can  be  detectal  in 
this  manner,  especially  where  a  magnifying  glass  is  used.  The  eyeglass  is  ak> 
useful  to  examine  pieces  of  rock. 

If  the  rock  is  suspected  to  contain  silver,  it  is  heated  in  a  fire  to  as  hiffh  a 
degree  as  the  means  in  a  %\'ild  country  will  admit,  and  if  very  rich  the  silver 
melts  and  forms  globules,  which  adhere  to  the  rock  when  cold.  This  test  i? 
not  very  certain,  as  lead  and  antimony  behave  in  the  same  manner  and  are  gen- 
erally associated  with  silver,  so  that  the  presence  of  one  is  a  strong  indicatiini 
of  the  others.     Another  method  is  to  pulverize  a  portion  of  the  rock,  boil  it  J» 
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a  mattrass  with  nitric  acid,  and  allow  it  to  settle.  To  a  portion  of  the  clear 
liqaor  io  a  test  tube  an  eqnal  portion  of  a  strong  solution  of  common  salt  is 
added.  If  the  rock  contains  silver  not  in  the  form  of  a  chloride,  a  white  prccipi- 
tate  is  thrown  down,  which  an  exposure  to  the  light  for  a  few  hours  changes  to  a 
purple,  and  in  process  of  time  turns  black.  Other  metals,  as  lead,  antimony, 
and  zinc,  form  a  white  precipitate,  but  it  does  not  change  its  color  by  exposure 
to  light.  If  the  rock  contains  copper,  a  portion  of  the  solution  with  twice  the 
amount  of  ammonia  added  turns  a  deep  blue.  By  these  means  the  presence  of 
gold,  silver,  copper,  and  lead  can  be  determined,  which,  with  tin  and  quicksil*  - 
ver,  constitute  the  list  of  valuable  metals  on  the  PaciHc  slope.  The  blowpipe, 
with  a  delicate  pair  of  scales  and  the  requisite  reagent,  will  determine  any  known 
mineral,  so  that  with  some  little  experience  any  compound  of  the  valuable  metals 
can  be  easily  identified. 

After  a  party  in  search  of  placer  mines  arrives  in  a  district  reported  to  be  rich 
and  where  the  appearances  are  favorable,  they  select  a  camping  ground  near  some 
spring  or  stream  of  water  where  their  horses  can  ^et  grass,  and  proceed  to  explore 
the  country.  Smooth,  well-rounded  hills  and  beds  of  gravel,  either  near  a  stream 
or  on  the  side  or  top  of  a  hill,  are  good  indications ;  also  quartz  veins  and  bonl- 
ders.  The  dirt  from  the  top  of  the  earth  is  tried  by  washing  in  a  pan.  If  it 
prospects  well  the  discovery  is  made,  but  if  it  shows  nothing,  or  too  small  an 
amount  to  pay,  a  pit  is  sunk  down  until  a  change  is  observed  in  the  color  or 
consistency  of  the  gravel,  or  until  the  bed  rock  is  reached.  On  the  bars  of 
streams  the  sand  and  gravel  near  the  surface  are  finer  and  lighter  than  further  down, 
the  gold  corresponding ;  the  greatest  deposit  being  on  and  in  the  bed  rock  near 
its  surface.  In  hill  diggings  sometimes  for  the  depth  of  70  feet  the  gold  is  found 
about  equally  distributed  the  whole  distance.  If  gold  is  found  in  sufiicient 
quantities  a  district  is  organized  and  a  town  springs  up.  But  if  after  the  sink- 
ing  of  pits  no  satisfactory  prospect  .is  found,  the  party  move  on. 

Prospectors  often  move  too  soon.  When  gold  is  found  even  in  small  amounts, 
the  pits  ought  to  be  sunk  to  the  bed  rock  before  it  is  abandoned.  Frequently 
a  body  of  liard  clay  or  cement  is  tdken  for  the  bed  rock,  not  only  in  prospecting 
but  in  working,  as  at  Carpentier^s  bar  in  Montana.  Some  skill  is  required  to 
select  the  best  place  to  sink  a  pit.  In  most  gulches  a  skilful  prospector  can 
select  points  in  which  if  no  gold  is  found  it  is  almost  certain  that  there  is  none 
in  iL  The  best  points  are  where  a  ridge  of  rock  extends  across  the  channel  of 
the  stream  and  where  the  gravel  is  shallow.  If  a  place  can  be  found  where  the 
gravel  and  soil  are  not  more  than  two  feet  deep  and  the  bed  rock  is  rough,  and 
on  a  thorough  prospect  entirely  across  the  channel  no  gold  is  discovered,  it  is 
exceedingly  probable  that  none  exists  in  that  gulch,  or  at  least  near  that  portion 
of  it.  In  prospecting  for  bar  claims  the  most  favorable  points  are  where  the 
stream  now  makes  a  bend  where  it  formerly  ran  across.  What  are  called  "hill 
diggings  ^'  are  l>cds  of  gravel  dej)osited  by  ancient  streams  when  the  general 
level  of  the  country  was  higher  than  at  present.  They  are  often  found  under 
solidified  streams  of  lava,  as  under  Table  mountain  in  California. 

Perseverance  is  a  cardinal  virtue  in  a  prospector.  Many  mines  are  said  to  be 
discovered  by  accident,  as  in  Alder  creek,  where  the  prospectors  sank  a  pit,  but 
the  prospects  appearing  too  small  the  party  concluded  to  abandon  it  except  one, 
who  said  he  would  try  **  one  panful  of  dirt  more."  The  result  was  the  discov- 
er}' of  the  richest  mines  in  Montana.  At  Florence,  in  Idaho,  a  man  left  in 
camp  while  the  rest  of  the  party  were  away  prospecting,  saw  some  gravel  on 
the  root  of  a  tree  in  a  swamp.  Trying  a  panful  he  discovered  what  is  kiioim 
as  the  Salmon  River  mines. 

Skill  and  experience  are  absolutely  essential  in  this  branch  of  mining.  Any 
mountain  not  Volcanic  is  liable  to  contain  valuable  metalliferous  veins.  They 
are  found  in  rough  and  high  mountain  cliffs,  but  apparently  not  as  abundantly 
as  in  those  with  smooth  outlines.     Quartz  prospectors  follow  the  foot  of  a  moun- 
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tain  range  and  examine  the  sand  and  gravel  in  the  beds  of  streams.  Theee 
beds  ai'e  generally  dry  in  summer,  wbicL  renders  examination  comparatively 
easy.  If  tbe  gravel  consists  of  granite,  or  slate  with  quartz  pebbles,  they  fol- 
low np  the  stream,  breaking  open  every  piece  of  quartz  to  see  if  it  contains  any- 
thing valuable.  As  they  ascend  the  quartz  is  more  abundant  and  the  pieces 
become  larger  until  reaching  a  certain  point,  where  no  more  is  found  in  the  bed 
of  the  stream.  This  shows  that  the  vein  is  not  above  but  in  the  Bides;  of  tbe 
stream,  which  are  now  carefully  exammed. 

The  vein  generally  crops  to  the  surface  and  is  easily  found.  But  when  it  is 
covered  with  soil,  trenches  are  run  through  it  down  to  the  bed  rock,  at  right 
angles  to  the  supposed  course  of  the  vein.  This  is  not  done  unless  the  qnaitx 
irt^ments,  called  ^'  float  quartz,"  are  rich  in  sonde  valuable  metal. 

Often,  though  many  veins  are  found  in  one  locality,  each  sending  down  large 
quantities  of  float  quartz,  perhaps  only  one  of  them  ias  rich  float.  Here  ju^- 
ment  i«  required  to  distinguish  between  the  different  varieties  of  float  qoartz  and 
veins  with  quartz  almost  exactly  alike.  The  skill  of  some  prospectors  is  won- 
derful in  determining  the  existence  and  locality  of  small  veins  covered  deep 
under  the  soil,  whose  float  quartz  is  nearly  identical  with  that  from  a  larger  vein 
close  above  it. 

In  California  nearly  all  the  gold-bearing  veins  are  quartz,  and  tbe  proBpecton 
hardly  ever  prospect  for  anytliing  else ;  but  gold  is  found  in  paying  quantities  in 
slate,  as  at  the  Harpending  mines,  near  Fulsom,  and  the  Oro  mine,  in  Bear  val- 
ley. In  Colorado  it  is  found  in  feldspar,  as  at  the  Gregory,  Bates,  and  Bobtail; 
and  in  Idaho  in  porphyry,  as  in  the  mountains  west  from  Silver  City. 

General  Remarks  on  Proving  and  Working  Mines. — Vein  mining  far 
the  precious  metals  will  be  the  principal  source  from  which  they  will  be  obtained 
in  the  future.  The  product  of  placer  mines  will  grow  less  and  finally  cease, 
but  the  product  from  vein  mining  will  increase  for  an  indefinite  period.  If  tbe 
miners  on  the  Pacific  slope  could  have  the  benefit  of  each  other's  experience, 
how  many  millions  it  would  save  annually !  TJiis  not  being  possible  without 
the  aid  of  a  national  school  of  mines,  as  recommended  elsewhere  in  this  report 
a  few  suggestions  derived  from  experience  concerning  the  opening  and  working 
of  mines  may  not  bo  inappropriate  in  view  of  the  undeveloped  wealth  of  Idabo 
and  Montana.  Rules  of  extensive  applicatioil  must  be  very  general  in  tbeir 
character,  and  as  the  conditions  under  which  each  mine  is  worked  necessarily 
vary,  no  general  nile  will  exactly  apply  to  every  particular  case.  General  mles 
guard  against  loss  in  mining,  while  particular  rules  increase  the  profits.*  Tbe 
first  quartz  raining  in  California  was  by  Mexicans  in  1849-50.  They  intro- 
duced the  anastra,  and  by  carefully  assorting  the  ores  containing  fine  gold  from 
the  surface,  obtained  by  this  slow  method  very  satisfactory  results.  The  Amer- 
icans, seeing  these  results,  put  up  large  mills  capable  of  crushing  vast  quanti- 
ties, expecting  to  get  profits  in  the  ratio  of  the  amount  cmshed.  Not  being 
properly  assorted,  nmch  of  the  rock  which  they  cmshed  was  nearly  barren,  and 
their  machinery,  though  very  costly,  failed  to  extract  the  gold  which  the  ore 
contained.  Nearly  all  these  enterprises  resulted  in  a  loss  to  the  projectors,  and 
for  a  number  of  years  quartz  mining  was  in  great  disfavor  in  California.  A  few 
miners  continued  to  work  and  experiment  until  they  were  successful,  and  quarQ 
mining  gradually  increased  in  productiveness  until  it  has  become  one  of  the 
most  im|K)rtant  interests  in  the  State. 

*  An  acqaaintance  with  the  general  results  collected  and  classified  by  geologfy  must  be  00 
first  guide  in  the  investij^ation  of  mines.  This  entiblcs  tbe  observer  to  judge  MrbetberMj 
particular  district  should,  from  the  nature  and  arrangement  of  its  rocks,  be  susceptible « 
including  within  its  bosom  beds  of  workable  ores.  It  indicates,  also,  to  a  certain  defree, 
-what  substances  may  probably  be  met  within  a  given  series  of  rocks,  and  what  locality  Siest 
substances  will  preferably  affect.  For  want  of  a  knowledge  of  these  facts  many  peiseai 
have  gone  blindly  into  researches  equally  absurd  and  ruinous.    (Ure*s  Dictionary.) 
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The  same  changes  were  observed  in  the  silver-bearing  veins  in  Nevada.  First, 
i  season  of  discovery  and  excitement,  followed  by  wild  speculation  and  extrav- 
igant  expenditure ;  next  a  time  of  disappointment  and  distrust,  and  this  by  a 
general  season  of  prosperity  and  profit  to  all  well-conducted  enterprises.  The 
lame  changes  are  taking  place  in  Colorado,  Montana,  and  Idaho,  with  scarcely 
my  variations,  except  such  as  are  induced  by  local  causes.  It  is  desirable  to 
mow  the  causes  that  act  injuriously  in  one  locality,  so  that  they  can  be  avoided 
n  another.  The  conditions  under  which  mines  are  worked  are  nearly  similar 
m  the  whole  Pacific  slope,  and  a  mode  of  working  that  is  very  defective  in  one 
ocality  must  be  objectionable  in  all  others  which  it  closely  resembles,  and  a 
node  of  working  that  experience  has  proved  to  bo  best  in  a  given  district,  with 
light  modifications,  will  be  adapted  to  other  districts  containing  similar  condi- 
ions.  These  principles  underlie  all  business  transactions,  and  cannot  be  violated 
vith  impunity.  One  of  the  fundamental  errors  in  mining  is  to  make  a  false  esti- 
nate  of  the  value  of  the  mine,  the  amount  and  richnesd  of  the  ores,  and  the  cost 
>f  extracting  them.  The  richest  mining  districts  contain  many  veins  that  will 
lot  pay  to  work,  and  great  care  is  required  to  know  whether  a  vein  will  pay  for 
vorking  or  not.  Locality  is  very  important:  if  a  vein  be  situated  in  a  large 
oining  community  where  labor  and  materials  are  cheap  and  abunc^nt,  the  cost 
)f  working  will  be  greatly  less  than  in  new  and  unsettled  districts,  where  the 
>ioneer8  must  take  all  supplies  with  them,  or  where  freights  are  high  or  wood 
ind  water  very  scarce  as  in  a  sterile  region.  In  old  and  extensive  mining  districts 
he  cost  of  opening  a  mine,  extracting  the  ore  and  reducing  it,  can  be  quite  accu- 
ately  determined,  and  its  yalue  known  by  such  extensive  workings  as  admit  of 
lo  serious  mistake,  especially  when  it  is  known  what  varieties  of  ore  can  be  profit- 
tbly  reduced  by  the  methods  of  reduction  practised  in  the  district.  In  new 
listricts,  unless  freights  are  very  low,  mines  of  gold  and  silver  only  will  pay  to 
vork,  and  they  must  be  so  rich  and  large  that  there  is  no  question  of  the  quantitj' 
ind  quality  of  their  ores.  If  a  vein  produces  rich  ore,  the  next  point  to  ascertain  is 
ts  size,  and  what  quantity  of  ore  it  will  yield.  First,  thickness;  if  a  vein  is  not 
bur  inches  or  more  in  thickness  its  value  is  very  doubtful,  unless  remarkably 
ich.  Very  rarely  a  vein  is  discovered  like  the  Oro,  in  Bear  valley,  Mariposa 
»unty,  California,  which  was  not  more  than  two  inches  thick,  but  paid  wondor- 
uUy  for  a  short  time,  and  then  gave  out.  No  confidence  can  be  placed  in  the 
yxtent  of  such  small  veins,  for  the  extent  of  a  vein  is  usually  in  the  ratio  of  its 
hickness.  In  working  a  vein  the  miner  must  make  an  opening  three  feet  wide 
X)  allow  room  for  working,  and  this  space  must  be  excavated  whether  it  contains 
)re  or  not.  Veins  are  nearly  always  softer  than  their  walla,  and  can  be  exca- 
irated  for  much  less  cost  than  the  same  amount  of  wall  rock.  In  the  three-feet 
^ein  nothing  but  ore  is  taken  out,  but  in  a  four-inch  vein  only  one-ninth  is  ore, 
ind  in  the  most  favorable  circumstances  the  ore  from  the  small  veins  costs  nine 
imes  as  much  for  mining  as  the  larger,  and  owing  to  the  hardness  of  the  wall 
•ock,  it  may  be  20  times  more.  A  two-feet  vein  sometimes  requires  heavy  tim- 
)ering,  but  may  bo  worked  nearly  as  cheap  as  a  three-feet  one,  for  the  worthless 
ock  that  must  be  broken  can  be  used  to  secure  the  mine  instead  of  timber.  This 
3  done  in  larger  veins,  as  all  contain  barren  portions  which  are  used  to  support 
he  mine,  and  nothing  requires  more  skill  in  mining  than  to  leave  the  barren  por- 
ion,  and  excxivate  that  which  will  pay.  The  shafts  and  drifts  in  a  small  vein  must 
•e  the  same  as  in  a  large  one,  and  the  pumps  and  hoisting  machine  nearly  or  quite 
s  costly.  It  is  a  general  rule  that  the  larger  the  vein,  other  things  being  equal, 
be  less  the  cost  per  ton  for  extracting  the  ore.  For  instance,  Quail  Hill,  No.  1 
line,  in  Calaveras  county,  California.  Here  the  workmen  offei-ed,  after  the  mine 
ras  o|)ened,  to  deliver  the  oro  at  the  mouth  of  the  vein  for  50  cents  per  ton. 
^h'lB  vein  is  from  70  to  80  feet  thick,  and  well  opened.  The  thickness  of  a  vein 
annot  be  known  until  it  has  been  opened  to  a  considerable  depth,  and  traced 
n  the  surface  (or  the  length  of  the  claim,  or  as  far  as  it  can  bo  followed. 
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Tracing  on  the  surface  is  more  cheaply  done  than  sinking,  and  more  likely  to 
intersect  any  "chimneys"  of  ore  that  may  exist  in  the  veins.  Extent  at  the 
surface  is  commonly  in  ratio  of  depth.  Where  veins  come  to  an  end  they  usually 
split  into  a  number  of  small  seams,  which  disappear  as  they  are  followed,  but 
when  only  one  seam  is  found  the  vein  generally  continues.  It  is  important  to 
know  the  character  of  the  vein,  whether  it  is  regular  or  irregular  in  size  and 
richness,  whether  it  is  full  of  "horns"  or  afflicted  with  "faults."  Generally  the 
greater  portion  of  the  ore  is  found  in  what  are  called  ''chimneys"  or  "chutes," 
as  in  the  Comstock,  which  is  rich  for  some  hundreds  of  feet  in  length,  and  then 
for  as  great  or  greater  distance  is  barren.  Chimneys  seldom  descend  at  right 
angles  to  the  strike  of  the  vein,  but  dip  lengthwise  in  it,  and  sometimes  leave 
one  claim  and  extend  into  another.  In  estimating  the  amount  of  vein  stuff  in  a 
vein,  it  is  safe  to  allow  14  cubic  feet  to  the  ton,  as  it  is  found  in  the  vein;  this 
is  more  than  the  formula  in  the  books  allows,  but  it  works  well  in  practice.  Thus, 
if  a  vein  is  traced  for  1,000  feet,  and  shows  an  average  thickness  of  one  foot, 
1,000  feet  deep  will  give  70,000  tons  of  vein  stuff.  Few  veins  of  this  size  pay 
to  follow  so  deep,  and  one-half  of  this  amount  of  vein-stuff  or  35,000  tons  is  all 
that  can  be  relied  on.  These  calculations  in  veins  that  are  opened  are  of  great 
value  in  estimating  the  available  ore  on  hand,  but  in  unopened  mines  they  only 
give  a  vague  idea  of  what  might  be  in  them  under  the  most  favorable  circum- 
stances. In  former  times,  2,000  feet  was  about  the  working  depth  of  the  best 
mines ;  but  in  the  future,  owing  to  improved  methods  of  working,  the  same  class 
of  mines  will  be  worked  to  a  greater  depth.  Some  veins  get  thicker  as  they 
are  followed  down ;  others  get  thinner  and  finally  disappear.  Generally  they 
are  more  liable  to  decrease  than  to  increase  in  value.  The  improvements  of  the 
present  time  in  mining  machinery  render  the  working  of  a  mine  much  more  rapid 
than  formerly,  and  as  much  ore  can  be  taken  from  a  mine  in  20  years  as  in  300 
when  the  ore  was  carried  on  the  backs  of  men  up  rude  ladders  out  of  the  mine. 
By  this  rapid  method  mines  can  be  worked  at  much  less  cost  than  when  the 
work  is  done  very  slowly;  thus  a  mine  that  contains  400,000  tons  of  ore,  at  100 
tons  per  day,  will  be  exhausted  in  about  15  years,  but  at  8  or  10  tons  per  day  it 
will  require  150  years,  and  the  cost  of  keeping  the  water  out  and  repairing  the 
timbering  in  the  shafts  and  drifts  would  give  a  good  profit  on  any  moderate  sized 
mining  enterprise.  Neither  could  the  ancient  miners  extract  such  vast  masses  of 
ore  as  are  taken  out  of  the  Comstock,  without  leaving  a  large  portion  in  the  fonn 
of  pillars  to  support  the  walls.  Prol)ably  no  mine  was  ever  worked  under  the 
same  difficulties  as  rapidly  and  efficiently  as  the  Comstock.  The  great  loss  has 
been  in  the  treatment  of  the  ores.  If  a  vein  is  in  a  favorable  locality  for  work- 
ing, has  ore  of  sufficient  richness  to  pay  when  worked  in  quantity,  has  the  proper 
thickness,  and  is  traced  on  the  sm-face  the  requisite  distance,  is  opened  in  depth 
so  as  to  show  a  body  of  ore,  and  has  the  same  strike,  dip,  and  general  appear- 
ance of  other  good  veins  in  that  immediate  vicinity,  and  is  in  range  of  a  good 
mine,  there  can  be  little  doubt  of  its  value. 

Product  of  Idaho. — One  of  the  difficulties  attending  the  collection  of  relia- 
ble statistics  on  subjects  connected  with  the  value  and  yield  of  mines,  is  the 
proneness  of  interested  parties  to  furnish  exaggerated  data  for  speculative  pur- 
poses. With  the  most  earnest  desire  to  do  justice  to  individuals  and  companies 
whose  labor  and  capital  are  invested  in  mining  enterprises,  it  is  extremely  diffi- 
cult to  avoid  doing  injustice  to  the  public.  No  government  agent  c^iu  determine 
with  certainty  how  far  the  figures  furnished  by  the  superintendents  and  subordi- 
nate officers  are  to  be  relied  upon;  and  it  is  impossible  to  verify  statements 
involving  detailed  operations  and  results  which  have  taken  place  beyond  the 
limits  of  personal  knowledge.  Thus,  the  report  of  the  New  York  antl  Owyhee 
Company  for  March,  1867,  shows  a  very  favorable  condition  of  things  at  the 
Poonftan.  A  letter  from  New  York,  dated  in  October  and  published  in  a  late 
number  of  the  Oregonian,  says ;    "  New  York  and  Owyhee  Companies^  stock, 
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soon  afterthe  purchase  from  Bradford  last  spring  of  the  conflioting  fiiteiv 
the  Poonnan  mine,  was  currently  rated  at  80  to  90  cents  on  the  dollar, 
the  past  three  weeks  been  goin^  down.  It  was  sold  last  week  at  25 
ind  tcMlay  we  have  heard  it  onered  at  10  cents.  How  long  can  this  com- 
Sbrd  to  pay  $35,000  per  annum  in  salaries  to  a  few  officers  and  employes 
•ate  f  Or  are  some  few  of  the  large  stockholders  and  knowing  ones  trying  a 
^-out  process  f  These  are  samples  of  the  general  condition  of  Idaho  jnat- 
tbis  city.    Ex  uno  disce  omnesP    The  correspondent  of  the  Oregonian 

0  a  similar  state  of  things  in  reference  to  the  Yuba  and  Atlanta  district, 
lite  possible  there  is  either  prejudice  or  personal  interest  in  this  statement. 
3  causes  already  referred  to  have  retarded  the  development  of  the  Yuba 
ianta  mines ;  and  no  greater  credit  should  be  attached  to  the  asseitions 
inonymous  letter-writer  than  to  the  reports  of  parties  known  to  be  mter- 

The  richness  of  the  Poorman  mine  has  been  well  established :  whether 
>een  or  now  is  remunerative  or  judiciously  managed,  the  stockholders  must 
ine  for  themselves.  These  conflicting  statements  are  referred  to  for  the 
3  of  showing  how  difficult  it  is  to  avoid  error.     Probably  the  best  orite* 

the  yield  of  the  Idaho  mines  in  the  aggregate  is  to  be  found  in  the  state- 
riirnished  by  the  agent  of  Wells,  Fargo  &  Co.  at  Portland,  and  the  office 
Francisco.     From  this  source  it  appears  that  the  shipments  to  San  Fran- 

1  gold  and  silver  bullion  received  from  Idaho,  and  inclusive  of  the  receipts 
le  John  Day,  Powder  river,  and  Washington  Territory  placers  bordering 
Columbia,  were  as  follows  during  the  past  four  years,  viz : 


1864. 

1865. 

186(L 

1867. 

B 

$6,223,000 
1,244.600 

$5,814,000 
1,162,800 

$5^443,000 
1,086  600 

$4,842,036 
068,406 

^r  cent.,  the  amount  estimated  to  be  shipped  by 
artle*,  and  10  per  cent,  the  probable  amonnt 
by  nrivflte  hands 

)r  Oreiron  and  Washincton,  one*fifth  .......... 

7,467,600 
1,493,520 

6,976,8Q0 
1,395,360 

6,529.600 
1,305,920 

5,610,442 
1, 162, 088 

monnts  probably  taken  out  of  Idaho  by  express 
1  Nevada  and  hv  nrivAtA  h nnilfi .    . 

5,974,060 
500,000 

5,581,440 
1,000,000 

5,223,680 
2,800,000 

4,648,354 
1,352,000 

:al 

6,474,080 

6, 581, 440 

8,023,680 

6,000,354 

not  pretended  that  these  statements  and  estimates  are  entirely  reliable, 
y  are  certainly  worthy  of  greater  credence  than  unsupported  individual 
>ns.  The  allowances  made  for  shipments  by  way  of  the  Hill  Beachy 
lirough  Nevada  are  deemed  amply  sufficient,  taking  into  view  that  very 
leasure  was  shipped  out  of  Idaho,  except  by  the  way  of  Portland,  until 
t  year,  owing  to  Indian  depredations.  Many  believe  that  the  miners  carry 
the  Territory  more  of  the  precious  metals  than  is  taken  by  the  express 
lies.  If  this  be  the  case  what  becomes  of  the  treasure  ?  The  same  belief 
•tained  in  reference  to  the  product  of  Montana.  Where  does  the  alleged 
3,000  produced  by  Idaho  and  Montana  go  to  !  The  i-eport  of  the  Director 
Mint  shows  that  the  total  deposits  of  gold  and  silver  of  domestic  produc- 
•m  all  sources  during  the  fiscal  year  ending  June  30,  1867,  were  as  fol- 
rold,  §30,805,748  54  j  silver,  81,056,680  39 ;  total,  $31,862,429  93.  The 
i  of  bullion  exported  from  San  Francisco  to  foreign  ports  during  the  year 
December  31, 1867,  was  818,320,818  71 ;  to  New  York,  $23,355,903  45; 
and  domestic,  $41,676,722  16  j  add  estunated  home  shipments  by  United 
assistant  treasurer,  $6,000,000 ;  total,  $47,676,722  16.  The  total  amount 
ion  upon  which  the  internal  revenue  tax  was  collected,  as  stated  by  the 
ssioner  of  Internal  Revenue,  during  the  calendar  year  ending  December. 
57,  was  $58,175,047. 
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If  we  allow  tlie  product  of  I^abo  and  Montana  to  he,  as  claimed  by  many, 
820,000,000  eftcli,  wLat  l>ecomcs  of  the  825,000,000  of  gold  produced  by  C»ii- 
I'oniitt  and  tlie  $20,000,000  of  gold  and  silver  product-il  by  Nevada,  for  nearly 
all  of  which  we  hove  the  dii-ect  retumH  of  the  CKpresa  companies  T 

I  am  inclined  to  the  opinion  that  the  product  of  Idaho  for  1867  ia  hot  little 
if  at  all  over  the  amount  stated  in  the  table  above  given ;  but  to  guard  aguiniit 
injustice  a  small  percentage  is  added,  making  the  totul  product  £6,500,000.  The 
j-ield  of  Montana  for  1S67  ts  estimated  to  be  $12,000,000,  and  it  U  vonfidently 
helieved  thie  is  not  holow  the  actual  amount  produced.  If  we  once  ojicn  the 
way  to  conjecture  by  accepting  the  statement  that  the  minors  cany  away  more 
treasure  in  their  pockete  tliau  the  eicpre«B  companies  carry  in  their  boxos,  by 
what  means  are  we  to  arrive  at  the  amount,  or  at  what  point  is  the  limit  t«  he 
iised  t  In  the  absence  of  proof  to  the  contrary  it  in  reasonable  to  suppose  that 
the  danger  of  robbery  is  too  great  to  justify  the  practice  among  miners,  as  a 
general  rule,  of  incurring  such  exf  raorditiary  risks  to  evade  the  paj'iuent  of  ordi- 
nary express  chargcu  which  secure  their  cuniings  &um  the  chances  of  loss.  Small 
smoimts  doubtless  are  carried  out  in  the  pockets  of  inditidual  miners ;  hut  none 
of  the  leading  companies  working  on  any  con^derable  scale  are  apt  to  incur  such 
risks.  It  is  more  than  probable  that  the  amount  supposed  to  swell  the  aggrr- 
^to  production  in  this  way  is  greatly  exaggerated.  On  the  other  hand  it  is  the 
interest  of  the  express  agents  to  magnify  the  dangers  of  robbciy,  and  encourage 
the  belief  that  prudential  considerations  are  in  their  favor,  and  all  l^timMe 
bnsinese  is  carried  through  their  hands.  Between  the  efforts  of  the  company  ta 
raouopoliKe  the  carrying  busness,  and  the  indisposition  of  the  miners  to  incur 
espenae  when  it  can  be  avoided,  it  is  difficult  to  arrivo  at  an  equitable  concln- 
Non.  The  estimates,  therefore,  may  lie  far  from  the  tmth,  but  we  must  roly 
upon  the  only  available  data  in  preference  to  mere  conjecture.  When  it  comes 
to  a  test  of  the  proportion  derivetl  from  each  mine,  the  Btatistieian  is  utferl_v 
without  data,  except  such  as  bo  con  obtain  from  the  officers  of  the  company. 
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WASHINGTON  TERRITORY. 

SECTION   I. 

GEOGRAPHICAL  MEMOIB. 

tlie  recent  valaable  and  important  acqniBition  of  Russian  America^  Wash- 
rerritory  was  the  extreme  northwestern  division  of  the  United  States, 
umbia  river,  to  its  intersection  by  the  46th  parallel  north,  and  that  paral- 
nued  eastward  to  its  intersection  of  the  Snake  river,  mark  the  southern 
y  and  separate  it  trom  the  State  of  Oregon.  The  Snake  river  to  its 
ce  with  the  Clearwater,  (Kooskooskie,)  and  a  line  due  north  firom  the 
f  the  latter  river  to  the  49th  parallel,  bound  it  on  the  east  and  sepa- 
cm  Idaho.  The  north  and  northwest  boundaries  are  defined  bv  the 
)f  Limits  between  the  United  States  and  Great  Britain,  (June  15, 1846,) 
^  westward  along  the  said  49th  parallel  of  north  latitude  to  the  middle 
lannel  ♦  which  separates  the  continent  firom  Vancouver  Island,  and  thence 
i  through  the  middle  of  the  said  channel  and  of  Fuca's  straits  to  the 
^cean."  On  its  west  is  the  Pacific.  Its  area  closely  approximates  to 
quare  miles. 

pecial  natural  features  of  the  Territory,  conmion  to  it  as  a  whole,  are  the 
range  of  mountains,  and  the  great  river  of  the  West,  the  Columbia, 
rst  traversing  its  whole  breadth  and  setting  off  nearly  a  third  of  its  area, 
southern  boundary  and  drains  the  remaining  two-thirds  of  the  Territory. 
l^ASCADB  MoUNTArNS. — ^The  continuous  range  of  mountains  known  as 
ra  Nevada  in  California,  bears  the  name  of  Cascade  range  through 
Washington,  and  British  Columbia.  The  name  originates  fi'om  the 
s  beautiful  cascades  which  pour  from  every  crevice,  at  every  height,  and 
Q8  even  from  the  top  of  the  steep  bluff  sides  of  the  gorge  in  these  moun- 
ough  which  the  mighty  Columbia  forces  its  way  to  pour  its  volume  of 
ito  the  Pacific  ocean.  With  the  exception  of  the  lofty  snow-peaks, 
St.  Helenas,  Baker,  and  Adams,  but  few  points  in  this  Territory  attain 
lion  above  the  snow-line,  about  5,000  feet.  Estimates  have  been  made 
iltitude  of  several  of  these  peaks,  but  they  have  either  diminished  in 
r  else  were  over  measured.  The  humiliation  of  the  lofty  Mount  Hood 
iietric  measurement  to  two-thirds  of  its  former  accredited  proud  altitude, 
ges  the  assertion  of  claim  for  the  majestic  Ilanier,  and  estimated  alti- 
e  omitted. 

range  as  it  passes  through  this  Territory  bears  slightly  northwest  and 
;t.  Several  rivers  passing  through  or  taking  their  rise  in  these  moun- 
ord  eligible  passes  for  the  construction  of  roads.  Among  these  may  be 
he  Skagit  River  pass,  Cady's  pass,  or  that  following  the  Skywamish,  the 
I  confluent  of  the  Snohomish  river ;  the  Snoqualmie  pass,  or  that  foUow- 
river  of  that  name ;  Cedar  River,  or  Yakima  pass,  long  improperly  called 
mie  pass ;  the  Nachess  pass,  the  Nisqually,  and  the  Cowlitz  passes.  The 
ion  of  several  of  these  passes  is  now  in  progress,  (fall,  1867,)  under  the 

channels,  the  Caual  de  Haro  aud  Rosario  straits,  between  which  are  the  islands  of 
I  and  the  Archipelap^o  de  llaro,  separate  the  continent  from  Vancoaver  island.  The 
the  boldest  and  most  direct,  and  secures  what  the  treaty  evidently  intended :  instead 
ig  the  41Hh  parallel  west  to  the  ocean,  which  would  have  given  the  south  end  of 
er  island  to  the  United  States,  the  latter  vielded  the  whole  island  to  Great  Britain, 
free  navicratiun  of  the  straits  and  channel.  The  sovereignty  of  San  Juan  and  the 
r  the  Archipelago  are  in  dispute ;  the  boundary  and  area  of  Washington  Territory 
abt.  San  Juan  island  is  garrisoned  by  troops  of  both  nations,  their  police  jorisd le- 
ading midway  between  the  two  camps.  The  laws  of  the  Territory  for  the  time  being 
ndediu  the  islands  west  of  Hosario  straits. 
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anspices  of  the  Northern  Pacific  Railroad  Company.  The  work  has  been 
intrusted  to  the  effident  numagement  of  General  James  Tilton,  civil  en^neer, 
formerly  surveyor  general  of  the  Territory,  and  a  report  of  the  results  vniH  be 
submitted  to  Congress  at  its  coming  session,  (winter,  1867-8.)  As  accurate  instmt 
mental  measurement  is  the  only  satis&ctoiy  demonstration  of  the  eligibility  of 
these  passes  as  lines  of  communicatioUi  it  is  useless  to  anticipate  authentic repoitg 
by  approximate  estimates.  It  is  proper,  however,  to  add  that  in  1854  a  con- 
gressional appropriation  of  $20^000  was  expended  on  a  road  from  Wallula  to 
Fort  Steilacoom  via  the  Nachess  pass,  and  that  quite  an  emigration  came  over  it 
that  fall,  with  wagons.  The  Indian  war  commencing  the  ffdi  of  the  subsequent 
vear,  the  road  was  but  Mttle  used.  Much  fidlen  timber  is  now  an  obstruction  to 
its  travel,  and  the  freshets  of  some  of  the  mountain  streams  have  seriously  dam- 
aged the  river  crossings  and  the  portions  of  road  on  the  banks  of  such  riveis. 
Quite  an  appropriation  would  be  required  to  make  this  a  feasible  road.  The  alti- 
tude of  the  Snoqualmie  pass  is  3,130  feet.  The  ascent  upon  the  westtnn  slope 
is  gradual  to  within  three  miles  of  the  summit,  when  the  rise  is  sudden  and  abrupt, 
it  being  nearly  900  feet  in  the  last  three  miles.  It  is  pronounced  an  admirable 
MISS  for  a  wagon  road,  but  for  railroad  purposes  tunnelling  would  be  neoessaiy. 
The  citizens  of  King  county,  with  commendable  enterprise,  have  opened  a  wagon 
road  from  Seattle  to  the  Yakima  valley.  A  small  appropriation  by  Congress, 
judiciously  expended,  would  make  this  road  a  great  and  practicable  thorougnfiue 
connecting  Puget  sound  with  the  upper  Columbia  basin,  Idaho  and  Montana 
Territories.  Parties  who  have  explored  Cady's  pass  and  the  Cowlitz  pass*  pro- 
nounce them  entirely  free  &om  any  great  difficulty,  and  requiring  but  little 
expense  and  labor,  comparatively,  to  secure  good  mountain  roads.  In  all  of  these 
passes  the  approaches  are  reported  as  of  gradual  ascent,  and  the  altitudes  of  the 
summits  much  lower  than  the  surrounding  hUls. 

The  Columbia  biteb,  which  forms  so  large  a  portion  of  the  south  boundaxy 
of  the  Torritorj',  and  then  traverses  its  whole  breadth  from  south  to  north,  forms 
a  main  artery  for  travel  and  transportation  from  the  coast  to  the  great  interior, 
and  in  the  present  undevelope<l  state  of  roa<ls  via  the  Cascade  nioniitaius,  affunls 
the  cliatmel  of  communication  between  the  inhabitants  separated  by  that  monn- 
tain  chain.  It  rises  in  the  Rocky  mountains,  in  latitude  50°  20'  north,  Hows 
northerly  as  high  as  52°  10',  receiving  Canoe  river,  which  has  its  source  just 
under  the  53d  degree.  The  Columbia  then  deflects  sharply  to  the  southward, 
expanding  in  51°  north  into  a  chain  of  small  lakes,  receiving  the  \vatcrs  of  the 
Kootenai  in  49*  30'.  Just  under  the  49th  parallel  the  Pen  d^Oreille,  the  great 
north  fork,  (Clarke's,)  pours  its  waters  intuit ;  then  flowing  southwanl,  the  Spokane 
river  empties  into  it,  and  it  turns  almost  due  west,  the  Okinakane  flowing  into  it 
from  the  noith.  Still  bending  slightly  south  of  west,  several  tributaries  from 
the  Cascade  mountains,  the  principal  of  which  are  the  Methow,  Chelan,  Enteatbwa, 
and  Wcnachee,  contribute  their  waters,  when  it  turns  soutlieastwanlly,  receives 
the  Yakima,  and  then  joins  with  its  great  southern  TLewis)  fork,  now  called 
Snake  river.  Flowing  then  almost  due  south  a  short  distance  to  the  mouth  of 
the  Walla- Walla  river,  it  tmiis  abniptly  to  the  west,  and  with  a  generally  west- 
erly com*se  flows  into  Pacific  ocean,  its  volume  still  increasing  from  several  rivora 
from  the  south,  and  some  on  the  Washington  side.  The  southernmost  tributarr 
of  its  most  important  confluent,  the  Snake  river,  has  its  rise  as  low  as  latitude 

"*  Since  the  preparation  of  the  above,  the  party  engaged  in  the  exploration  of  the  Cowlitz, 
or  Nisqually  pass,  have  returned.  This  pass  lies  between  and  connects  the  headwaters  of 
the  Nisqually  and  Nachess  rivers,  which  flow  in  opposite  directions  from  the  iiumediAte 
south  base  ot  Mount  Ranier.  The  altitude  of  the  summit  will  slightly  exceed  :<,0U0  feet. 
By  a  line  of  levels  run  by  said  party  this  pass  can  be  surmounted  bv  a  gmde  of  65  feet  per 
mile,  ascending  from  the  west,  and  a  descending  grade  of  45  feet  on  the  eastern  slope.  From 
the  character  of  the  country,  the  western  ascent  can  be  so  distributed  that  in  56  miles  of  road 
a  grade  not  to  exceed  50  feet  per  mile  can  be  secured.  The  direct  line  to  the  summit,  after 
leaving  the  headwaters  of  the  Cowlitz  river,  is  but  16  or  18  miles. 
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41^  nortb.  Tlie  easteramoet  sources  of  the  two  main  forks  are  in  close  proximity 
to  tlie  headwaters  of  the  Missouri,  as  far  east  as  longitude  111®  west  of  Green- 
wich. Its  mouth  is  in  124°  west  longitude.  Thus  it  will  be  seen  that  this  vast 
river  and  its  tributaries  water  and  permeate  a  region  embracing  12  degrees  of 
latitude  by  13  degrees  of  longitude.  Its  great  importance  must  be  conceded, 
\vhcn  the  statement  is  made  that  a  land  portage  of  only  450  miles  is  required  to 
coiniect  the  navigable  waters  of  the  Missouri  and  Columbia  rivers. 

Navigability  of  the  Columbia. — From  the  mouth  of  the  river  to  the  lower 
Cascades,  160  miles,  no  obstructions  occur  to  navigation.  Sea  steamers  of  heavy 
draught  constantly  go  to  Vancouver,  1 15  miles  from  the  mouth.  By  a  portage  at 
the  Cascades  (the  railroad  is  six  miles  in  length)  navigation  is  open  to  the  Dalles, 
(205  miles  from  ocean.)  Several  miles  of  portage  are  here  required  to  avoid 
rapids  and  falls,*  when  good  navigation  is  again  secured  to  Priest's  rapids,  (385 
miles  from  ocean.)  Three  miles  of  portage  avoids  the  difficulties  at  Priest's 
rapids,  when  a  stretch  of  good  navigable  water  is  secured  to  Buckland's  rapids^ 
(451  miles  from  ocean.)  At  the  mouth  of  Methow  another  interruption  occurs, 
after  which  the  navigation  is  practicable  to  Kettle  falls,  a  distance  from  the 
mouth  of  725  miles.  At  high  stages  of  water,  say  between  May  10  and  July 
15,  steamboats  can  ascend  from  the  portage  above  the  Dalles  to  Kettle  falls. 
The  big  bend  in  the  Columbia,  however,  extends  the  distance  so  greatly,  that 
White  Bluffs,  or  a  point  even  east  of  that,  must  be  practically  regarded  as  the 
bead  of  navigation.  A  road  from  such  point  nearly  due  north  would  again  strike 
the  river  near  the  49th  parallel,  and  the  river  again  could  be  navigated  for  a 
distance  of  over  150  miles,  into  the  very  heart  of  the  richest  mining  regions  of 
British  Columbia.  Again,  connecting  by  road  the  mouth  of  the  Walla-Walla 
river  with  the  mouth  of  the  Powder  river,  (a  tributary  of  the  Snake,)  a  reach  of 
over  100  miles  in  Snake  river  is  navigable  for  steamers. 

Natural  Divisions  of  Washixgiox  Teriiitoiiy. — The  Cascade  moun- 
tains, varying  but  little  from  a  north  and  south  course,  traverse  the  Territory  at 
an  average  distance  from  the  Pacific  coast  of  little  over  two  degrees  of  longi- 
tude, separating  the  Puget  Sound  basin  and  the  region  watered  by  the  lower 
Columbia  and  its  northern  tributaries  from  the  basin  of  the  Coli^mbia  river.  The 
j)ortion  east  of  the  Cascades  is  not  very  unequally  divided  by  the  Columbia  river. 
Three  natural  divisions  are  thus  constituted.  Western  Washington  finds  its 
synonym  in  the  Puget  sound  country.  Central  Washington  has  attained  the 
name  of  the  Yakima  Valley.  Eastern  Washington  is  variously  termed  the  Upper 
Country,  sometimes  the  Walla- Walla  Valley,  and  Spokane  Plains  ;  frequently 
"Colville"  is  made  to  embrace  a  large  section  of  country .t 

Western  Washington  includes  the  Puget  Sound  basin,  the  valley  of  the 
Chehalis,  the  basin  of  Shoalwater  bay,  and  the  country  drained  by  the  lower 
Columbia  and  its  northern  tributaries,  the  principal  of  which  is  the  Cowlitz. 
Ridges,  spurs  of  the  Cascade  ancl  Coast  ranges  of  mountains,  clearly  demarcate 
these  several  sub-divisions,  and  a  diversity  of  soil,  products,  and  geological  con- 
formation ascribe  distinctive  features  to  each. 

And  first  of  the  great  inland  sea,  Puget  sound,  which,  though  properly  the 
smallest  sub-division  of  these  waters,  has  become  the  general  cognomen  of  that 
vast  ramification  of  waters  Ut  which  have  been  given,  by  illustrious  navigators, 
the  names  of  Strait  of  Juan  de  Fuca,  Admiralty  inlet,  Hood's  canal,  and  Puget 
soaud,  together  with  the  almost  innumerable  bays,  harbors,  and  inlets,  each 
©iijoying  a  separate  name,  and  many  of  which  would  afford  commodious  and 
adequate  harbor  for  the  combined  navies  of  the  world.     Admiral  Charles  Wilkes, 

*  The  Oregon  Steam  Navigation  Company  have  in  successful  operation  a  railroad  from 
X)al1es  to  Celilo,  If)  miles  in  length,  avoiaing  the  rapids  and  falls,  though  a  much  less  portage, 
if  broken,  was  requisite. 

t  See  Navigable  Rivers  of  Oregon. 
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(tben  lientenant  United  States  navj^)  in  1641,  in  tbe  valuable  nairative  of  tbe 
United  States  Exploring  Expedition,  of  wbieb  be  was  commanderi  after  o  minute 
description  of  tbese  waters,  tbns  sums  np: 

Nothing  can  exceed  tbe  beantj  of  these  waters  and  their  safe^.  Not  a  sboal  exists  within 
the  Straits  of  Jnan  de  Fuca,  Admirals  inlet,  or  Hood's  canal,  tnat  can  in  any  way  internipt 
their  naTig^tion  by  a  74-gnn  ship.  I  yenture  nothing  in  saying  there  is  no  country  in  the 
world  that  possesses  waters  equal  to  these.  They  cover  an  area  of  ah'>ut2.000  square  miiesL 
The  shores  of  all  these  inlets  and  bays  are  remarkably  bold ;  so  much  so  that  in  many  plAces 
a  ship's  side  would  strike  the  shore  before  tbe  keel  would  touch  the  ground.  Tbe  country 
by  which  these  waters  are  surrounded  is  remarkably  salubrious,  and  offers  every  advantage 
for  the  accommodation  of  a  vast  commercial  and  military  marine,  with  convenience  for  docu, 
and  a  great  many  sites  for  towns  and  cities ;  at  all  times  well  supplied  \»4th  water,  and 
capable  of  being  provided  with  everything  by  the  surrounding  country,  which  is  well  adapted 
for  agriculture. 

The  Straits  of  Juan  de  Fuca  are  95  miles  in  length,  and  have  an  average  width  of  II 
miles.  At  the  entrance  (eight  miles  in  width)  no  danger  exists,  and  it  may  m  safely  navi* 
gated  throughout.  No  part  of  the  world  affords  finer  inland  sounds,  or  a  greater  number  of 
harbors,  than  are  found  within  the  Straits  of  Juan  de  Fuca,  capable  of  receiving  the  largest 
class  of  vessels,  and  without  a  danger  in  them  which  is  not  visible.  From  tbe  rise  and  fall 
of  the  tides  (18  feet)  every  facility  is  offiered  for  the  erection  of  works  for  a  great  maritime 
nation.    The  oountiy  also  affords  as  many  sites  for  water-power  as  any  other. 

To  fomisb  a  better  idea  of  tbese  waters,  and  tbeir  extent,  we  append  a  tabular 
statement  of  the  shore  line,  prepared  by  James  S.  Lawson,  esq.,  tbe  efficient 
assistant  of  tbe  United  States  Coast  Survey,  now  employed  in  jnaking  a  survey 
thereof: 

Shore4ine  of  the  Straits  of  Juan  de  Fuca,  Admiralty  inlet,  Puget  sounds  Hood^i 

canal,  l^c,  ic:,  Watkington  Territory. 

UL  ADMIRALTY  INLET. 

(Commencing  at  line  Pt  Partridge,  Pt.  Wil- 
son to  Puget  soucd.) 

MUei. 

67.5 

34.5 

Blake  island 4  0 


1.  bfRAITS  OF  JUAN  D£  FUCA« 


HUM. 


From  Cape  h  lattery  to  Pt  Partridge, 
Pt.  Wibon 161 


n.  ROSARIO    STRAITS,     CANAL    DK    HARO, 
GULF  OF  GEORGIA,  ETC. 


Kast  side  of  Wbidby*s  island 79. 0 

West  side  of  Whidby  *8  island,  Pt.  Par- 
tridge to  Deception  Pass 14. 0 

McDonough's  island 41.0 

Main  shore,  Pt.  Gardner  to  49tb  parallel  128. 5 

Ifidalgo  island. 56.0 

Allan  8  and  Barrow*s  islands "^  5 

Gucme*8  island lb.  5 

Cypress,  Sinclair,  Vendovia  &,  Jack*s 

islands 26.0 

Lummi  and  Eliza  islands 25. 0 

Lopez  island 34.5 

Decatur  island 11.0 

James*  island 4.5 

Blalccly  island 9.5 

Frost  island 1.5 

San  Juan  island 40.0 

Shaw*s  island 13.0 

Obstruction  island .-.  2.7 

Orcas  island 57.0 

Jou(*V  island 3.8 

Henry  island 5. 8 

Speoden  island 5.7 

Jobn*s  island 4.0 

Stuart's  island 6.0 

Wuldron  island 8. 5 

Vaiious  small  islands 26.0 


Pt.  Defiance  to  Possession  sound 

Possession  sound  to  Pt.  Partridge. 


Gi^  Harbor  to  Foiilweather  Bluflf 102. 0 

Bainbridge  island 31.0 

Port  Ludlow  to  Pt  Wilson 41 0 

Yasbou  island : 47.0 

334.0 


627.0 


IV.  PUGET  SOUND. 

(CommenclDg  at  line  joining  Pt.  Defiance  and 

Gig  Harbor— embracing  all  soutb.) 
Main  sbore,  east  side,  Pt.  Defiance  to 

Olympia 49.0 

Main  sbore,  west  side.  Gig  Harbor  to 

Olympia 168.0 

Day's  island 1.3 

Hope  island 1.3 

10.5 

Herron  island 3.0 

Stretch 4.0 

Anderson 15. 5 

McNeil 10.4 

Kiteon 3.0 

Fox  island 11.5 

Allsbouse  island 3.5 

280.0 


V.  HOOD*S  CANAL 192.0 
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RECAPITULATION. 

I.  Straits  of  JaaadeFaca 161.0 

II.  Rosario  straits,  Canal  de  Hsro,  Gnlf  of  Georgia,  &c • 937,0 

III.  Admiralty  inlet 334.0 

IV.  Pugetsound S80.0 

V.  Hood'scanal ^ 198.0 

Total  shore  line 1, 594. 0 


Bays  and  Habbobs. — ^Neah  bay  is  jost  inside  of  Gape  Flattery,  a  harbor 
affording  partial  shelter  for  vessels.  The  anchorage  is  good,  bat  there  is  no  pro- 
tection fi'om  northwest  winds.  It  is  a  mere  indentation  of  the  coast,  and  was 
called  by  the  early  fur  traders  Poverty  Cove.  It  is  now  umversally  called  by 
its  original  Indian  name.  About  25  miles  east  of  Cape  Flatteiy  is  Clallam  bay, 
where  a  California  company  is  now  engaged  in  taking  out  coal.  Port  Angeles, 
farther  east,  was  the  site  for  a  while  of  the  custom-house  of  this  district ;  an  admi- 
rable harbor  after  a  vessel  got  into  it,  and  difficult  to  leave  without  wind,  tide, 
and  other  £Eivorable  circumstances.  It  lies  immediately  opposite  to  Victoria,  and 
not  very  distant  from  the  entrance  of  the  strait — two  circumstances  supposed  to 
control  the  location  of  custom-houses,  regardless  entirely  of  the  interests  of  ship- 
ping. A  small  town  grew  up  there,  but  it  has  not  improved  much  since  the  cus- 
tom-house was  retransferred  to  its  former  location  at  Port  Townsend. 

Port  Discovery,  Port  Townsend,  Port  Ludlow,  Port  Madison,  Port  Gkunbloi 
Port  Blakely,  Dwamish  or  Elliott's  bay,  Bellingham  bay,  and  many  others, 
each  worthy  of  distinct  notice,  having  become  the  sites  of  flourishing  towns,  exten* 
sive  milling  or  mining  operations,  and  as  such,  so  many  centres  of  population, 
must  be  referred  to  hereafter  in  the  recital  of  the  material  resources  of  the  Ter- 
ritory, and  the  chronicle  of  the  progress  of  settlement — a  progress  enhanced  in 
many  instances  by  natural  advantages. 

The  Straits  of  Juan  de  Fuca  terminate  at  Point  Wilson  and  Point  Partridge. 
Admiralty  inlet  lies  between  the  strait  and  Puget  sound,  and  is  separated  from 
tho  latter  by  the  narrows,  a  mile  in  width  and  about  four  and  a  half  miles  long, 
on  both  sides  of  which  arc  high  perpendicular  bluffs,  the  northeast  terminus  ot 
which  is  called  Point  Defiance,  which  has  been  reserved  for  fortifications.  In 
the  narrows  the  tide  runs  with  great  velocity,  and  a  reference  to  the  map  exhib- 
iting this  narrow  channel  or  dmes  through  which  this  vast  body  of  water  flows 
and  reflows  twice  every  24  hours,  will  readily  account  for  that  fact. 

RrvERs  Emptying  into  Puget  Sound. — Adopting  the  vernacular  of  the 
country,  and  ascribing  the  name  Puget  sound  to  this  Mediterranean  of  the  north 
Pacific,  wo  will  commence  on  the  east  shore,  at  the  northern  boundary,  and  follow 
round. 

The  Lummi  river  rises  in  the  Cascade  range,  northeast  of  Mount  Baker,  and 
flowing  in  a  southwest  direction  receives  the  Kook-sack  from  the  southeast,  and 
empties  into  Bellingham  bay.  It  is  a  large,  deep  and  rapid  river.  Much  excel- 
lent agricultural  and  grazing  lands  border  both  of  these  streams,  and  settlements 
to  a  very  limited  extent  have  been  commenced.  On  these  streams  the  color  con 
be  obtained  anywhere,  but  at  the  head  waters  of  the  Nook-sack  coarse  gold  has 
been  found,  some  specimens  being  nearly  as  large  as  a  pea.  The  dense  under- 
^owth  in  the  river  bottoms,  but  more  probably  tne  disgust  following  the  Frazer 
river  excitement,  has  created  that  apathy  among  the  citizens  of  Whatcom  which 
lias  heretofore  prevented  a  thorough  prospect  from  being  made. 

The  small  river  or  creek,  Whatcom,  gives  name  to  the  town  through  which  it 
passes.  It  affords  excellent  water  power,  and  at  its  mouth  is  located  tne  saw-mill 
of  Mr.  Henry  Reeder,  now  a  member  of  the  l^slative  assembly  from  that  county. 

Next  south  is  the  Swinamish,  rising  in  the  (jascades  and  emptying  into  Belling- 
Iiam  bay.  The  Swinamish  is  more  properly  a  pass  connecting  two  parts  of  the 
channel.    Next  south  is  the  Skagit  river,  rising  in  the  Cascade  range^  nottibL^l 
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the  49th  parallel,  and  emptying  into  Port  Snsan  hy  several  months.     For  sonie 
six  miles  its  navigation  is  obstructed  by  large  drifts  of  logs,  the  colleolion  of 

CIS,  above  which  it  can  be  navigated  some  50  miles.  The  valley  of  the  Skagit 
(dready  become  noted  for  its  extensive  and  rich  agricultural  lands.  A  few 
settlers  have  already  taken  claims.  The  timber  consists  of  cedar,  spraoe,  fir, 
&c.,  upon  the  uplands,  and  alder,  maple,  and  Cottonwood  in  the  bottoms.  With 
.ittle  expense  the  drifts  at  its  mouth  could  be  removed,  and  a  fine  valley  extend- 
ing some  60  miles  into  the  interior,  afii>rding  excellent  farms  for  many,  would 
be  opened  to  settlement. 

The  Stit-a-qnamish  also  empties  into  Port  Susan.  The  timber  which  skirts 
is  banks  is  very  valuable.  Traces  indicate  the  presence  of  extensive  coal  beds 
about  20  miles  from  its  mouth.  No  attempt,  however,  has  vet  been  made 
to  develop  them.  The  mouth  of  this  river  is  obstructed  with  timber  drifts, 
which  removed,  navigation  for  scows,  rafts,  or  boats  of  light  draught  oonld  be 
secured  for  25  miles.  One  or  two  inconsiderable  stieams  now  southeast  into  the 
sound,  when  we  come  to  the  Snohomish,  which  empties  abreast  the  sonth  end 
of  Whidby's  island.  About  18  miles  from  its  mouth  it  divides  into  two  oonflaent 
streams,  the  north  being  called  the  Sk^^-wamish,  and  the  south  fork  the  Sno- 
qnalmie.  At  the  mouth  of  the  Snohomish  are  extensive  cranberry  marshes. 
Like  most  of  the  rivers  emptying  into  the  sound,  tide  flats  stretch  for  considerable 
distance  across  the  mouth  of  the  stream,  permeated  by  numerous  channels.  At 
high  water  there  is  no  difficulty  of  entrance,  but  when  the  tide  is  out  the  chanDcl 
must  be  strictly  followed.  After  entering  the  river  the  banks  become  higher. 
During  the  annual  freshet  its  highest  banks  are  subject  to  overflow.  The  aver- 
age width  of  this  stream  is  about  90  yards,  with  tolerable  deep  water.  On  this 
river  and  both  of  its  confluents  there  is  a  large  quantity  of  first-rate  agricultaml 
land.    An  intelligent  visitor  writes : 

Therel  are  in  some  places  large  tracts  of  land,  with  scarcely  a  stick  of  timber  standing, 
possessing  a  soil  as  rich  as  any  farmer  could  desire,  while  the  rich  hottom  lands,  coveanl 
with  a  light  growth  of  vine  maple  and  Hlder,  appear  to  say,  '*come  and  till  me,  and  yoa 
shall  be  well  rewarded."  In  fact,  I  have  no  hesitation  in  8ayin<3^  that  the  country  wnterexl 
by  the  Snohomish  and  Snoqualmie  will  at  no  di;itant  day  bo  thickly  settled  by  those  who 
will  reap  a  rich  reward  for  their  labor. 

The  Snohomish  and  Snoqualmie  are  navigable  for  steamers  of  light  dronirht 
at  all  stages  of  water  to  within  a  few  miles  of  the  falls  on  the  lattjjr  river.  Tbe 
falls  of  Snoqualmie  are  about  35  miles  from  the  confluence  of  that  river  ^ith 
the  Snohomish.  At  the  lowest  stafi^e  of  water  tbe  width  of  the  falls  will  hardlv 
exceed  10  yards,  but  when  the  river  is  full  it  amplilles  to  about  75  yards.  By 
recent  measurement  of  General  Tilton,  chief  engineer  Pacific  division  Northern 
Pacific  milroad,  the  perpendicular  descent  is  270  feet.  Beyond  the  falls  are 
several  rich  prairies  of  conwderable  extent.  Fullowinof  the  headwaters  of  this 
interesting  river,  we  approach  the  Snoqualmie  pass.  Following  the  north  con- 
fluent of  the  Snohomish,  (the  Skywamisb,)  we  find  Cady's  pass,  pronounced  by 
several  explorers  equal  in  all  respects  to  its  neighbor,  the  Snoqualmie  pass. 

The  next  river  of  note  is  the  Dwamish,  euteriug  the  bay  of  that  name, 
(sometimes  called  Elliott's  bay,)  on  which  the  flourishing  town  of  Seattle  is 
located.  The  Dwamish  has  two  principal  confluents.  White  and  Green  rivers, 
both  of  which  have  historic  importance  from  being  the  headquartei*s  of  the  hos- 
tile bands  of  Indians  in  the  war  of  1855-'56.  The  flourishing  settlement  upon 
the  former  was  for  a  time  wiped  out  after  the  homble  massacre  of  October  2S, 
1855,  in  which  11  unoffending  white  settlers,  men,  women,  and  children,  were 
surprised  at  early  dawn,  murdered,  and  their  Iwdies  shockingly  mutilated.  The 
savages  carried  off  such  property  as  was  valuable,  and  then  wantonly  banic<i 
the  remainder,  toother  with  the  dwellings.  Some  of  the  bodies  were  burned, 
and  others  were  thrown  into  the  wells. 

Lake  Dwamish^  or  Lake  Washington,  lies  back  of  the  town  of  Seattle.    ItB 


WEST  OF  THB  BOCKT  M0UNT1IK8.  543 

outlet,  alxmt  four  and  *  half  mfles  long,  called  Black  river,  emptiee  into  the 
Dwaiuish  river.  Black  river,  aboot  half  a  mile  from  the  lake,  receives  tho 
waters  of  Cedar  river,  which  takes  its  rise  in  the  Cascade  monntains,  a  short 
distance  south  of  the  headwaters  of  the  Snoqnalmie.  The  Cedar  River  pass,  now 
called  the  Yakima  pass,  was  long  confonnded  with  the  Snoqnalmie  pass,  (firoiu 
which  it  .is  between  five  and  seven  miles  distant,)  from  the  fact  that  it  was  tra- 
versed by  Snoqnalmie  Indians.  Following  the  north  tributaries  of  the  While 
river  to  their  source,  a  short  distance  brings  us  to  the  headwaters  of  the  Na- 
chess,  a  tributary  of  the  Yakima.  The  valleys  of  these  two  streams  are  the 
depression  to  which  the  name  of  Nachess  pass  has  been  given,  over  which  tho 
military  road  was  constructed  by  Lieutenant  Richard  Arnold,  United  States 
army,  from  Fort  Walla- Walla  to  Fort  Steilacoom.  An  extensive  and  rich  am- 
cultural  region  is  found  in  the  valleys  of  all  these  rivers,  and  is  fast  filling  with 
settlers.  Inlxmd  navigation  to  the  extent  of  30  miles  is  afforded  bv  tho  Dwam- 
ish  and  White  rivers,  the  tide  extending  up  the  former  some  14  miles.  On  tho 
Black  river  a  vein  of  coal  was  opened  and  worked  by  the  late  Dr.  BigeloW|  and 
a  cargo  shipped  to  San  Francisco  as  early  as  1854. 

The  Puyallup  river  rises  north  of  Mount  Ranier,  runs  northeasterly,  and 
empties  into  Commencement  bay.  It  is  a  fine  stream,  and  by  tho  removal  of 
two  or  three  drifts  would  be  rendered  navigable  for  vessels  of  light  draught  to  tho 
mouth  of  the  Stuck,  which  empties  into  it.  At  its  mouth  (Commencement  bay) 
there  is  an  excellent  harbor,  where  shipping  can  load  with  hay,  produce,  or  lum- 
ber. The  valleys  of  the  Puyallup  and  Stuck  afford  a  largo  quantity  of  goo<l 
agricultural  land.  The  soil  in  the  river  bottoms  is  generally  very  good,  much 
of  it  first  rate.  There^is  considerable  prairie  in  the  vicinity,  but  mostly  occnpicil 
by  settlers.  The  bottoms^  are  thinly  timbered  with  maple,  ash,  balm,  willow, 
&c.,  and  easily  cleared.  These  lands  yield  heavy  crops  of  wheat,  barley,  oats, 
and  even  com  has  succeeded  well.  Vegetables  attain  au  enormous  sia^.  Tho 
highlands  are  generally  rolling  and  well  adapted  to  cultivation.  The  several 
tributaries  of  the  Puyallup  supply  a  considerable  amount  of  excellent  water- 
power.  Although  this  valley  is  covered  by  the  claim  of  tho  Piiget  Sound  Agri- 
cultural Company,  that  circumstance  has  not  doterrod  American  settlers  from 
occupying  and  improving  it. 

The  Nisqually  river  rises  south  of  Mount  Ranier,  and  at  its  mouth  is  the  sito 
of  Fort  Nisqually,  a  post  of  the  Hudson  Bay  Company.  That  company,  under 
the  treaty-recognized  alias  of  Puget  Sound  Agricultural  Company,  claim  along 
the  shores  of  Puget  sound  from  Nisqually  river  to  Puyallup  river,  back  to  tho 
Cascade  mountains,  amounting  to  261  square  miles,  or  167,040  acres.  Tho 
prairies  in  the  vicinity  are  called  the  Nisqually  plains,  supposed  by  many  to  be 
valuable  for  pasturage.  Tbo  best  portions  have  been  taken  as  claims  by  Amer- 
ican settlers,  who  have  no  very  high  opinion  of  a  corporation  without  a  charter, 
or  a  claim  to  land  based  upon  neither  occupancy,  purchase,  nor  Possession,  except 
in  the  few  spots  dotted  hero  and  there  formerly  occupied  by  their  herdsmen  or 
farmers,  where  but  little  improvement  or  cultivation  has  been  attempted.  In 
fact,  but  a  trifling  portion  was  ever  used,  even  as  a  range  for  cattle,  horscH,  and 
sheep.  It  is  well  worthy  of  remark  that  just  before  the  treaty  of  June  1/5,  1846, 
Oregon  then  being  jointly  occupied,  under  the  treaty  of  1827,  by  Americuin  set- 
tlers and  the  numerous  establishments  of  the  Hudson's  Bay  Company,  the  offi- 
cers of  the  latter  consented  to  co-operate  with  the  former  in  tho  sup|H)rt  of  tho 
provisional  government  of  Oregon,  provided  the  company  could  bo  setMirod  in 
their  occupancy  of  lands  at  their  several  posts.  To  effect  this,  a  section  cal1e<l 
the  '^partnership  section"  was  incorporated  into  tho  land  law  and  mmle  a  part 
of  the  compact  or  constitution.  This  compact  was  ratified  by  tho  residontri  of 
Oregon  (British  and  American)  July  6, 1845.  Under  its  provisions  the  r>ompany 
recordeil  their  claim  at  Nisqually  as  containing  17  sections,  or  10,^80  acres. 
And  yet  under  the  treaty,  ratified  withm  a  few  months  of  the  time  at  which  they 
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themselves  designated  the  extent  of  tbat  tract,  they  now  assert  a  daim  to  baraf 
occupied  167,040  acres. 

Next  is  the  Des  Chutes  river,  which  empties  into  Budd's  inlet,  the  extrems 
head  of  Puget  sound,  about  two  miles  from  Olympia,  the  capital  of  the  Teni- 
tory.  Its  month,  named  Tumwater,  is  not  only  notable  for  its  extensive  and 
valuable  water-power,  but  also  from  the  fact  that  here  Colonel  M.  T.  Simroong, 
the  pioneer  American  settler  north  of  the  Columbia  river,  located  his  claim  in  the 
£aU  of  1845. 

Several  small  streams  empty  into  the  west  side  of  the  sound,  but  the  first 
river  to  be  mentioned  is  the  Skokoroish,  which  empties  into  the  elbow  of  Hood's 
canal,  28  miles  northwept  of  Olympia.  Tliis  river  is  formed  by  two  confiaents' 
called  the  North  and  South  forks,  taking  their  rise  in  the  Coast  range  of  moon* 
tains  and  coming  together  about  10  mues  &om  the  mouth  of  the  main  river. 
Upon  removing  the  customary  obstruction  of  collected  driftwood,  the  main  fitieam 
is  navigable  its  entire  length.  The  Skokomish  valley  varies  from  one  to  three 
miles  in  width,  with  a  soil  equal  to  the  best  bottom  land  in  the  western  States. 
The  growth  in  the  bottoms  condsts  of  alder  and  vine  maple.  Union  City  has  been 
started  near  the  mouth,  and  several  claims  have  been  taken.  A  great  quantity 
of  very  desirable  land  is  still  vacant.  Information  derived  from  surveying  par- 
ties justifies  the  statement  that  the  land  upon  the  forks  is  similar  to  Uiat  upon 
the  river.  The  average  yield  to  the  acre  in  this  valley  is  aa  follows :  Potatoes, 
600  bushels ;  wheat,  40  bushels ;  peas,  60  bushels ',  timothy  hay,  five  tons ;  oats^ 
70  bushels. 

Into  Hood's  canal,  at  difierent  points,  from  5  to  30  miles  below  the  month  of 
the  Skokomish,  several  streams  empty,  the  valleys  of  which  are  marked  by  the 
same  ^nend  features  as  that  of  the  Skokomish.  The  good  lands  are  not,  how* 
ever,  m  such  extensive  bodies  as  to  invite  large  settlement 

Along  the  southern  shore  of  the  strait  of  1^  nca  several  streams  empty,  wMA 
take  their  rise  in  the  Coast  range  of  mountains.  The  principal  of  these  are  the 
Duni^eness  and  Elwba,  the  valleys  of  both  of  which  are  fine  agricultural  lands. 
The  former  is  fully  settled,  and  several  farms  have  been  taken  upon  the  latter. 

Rivers  and  Bays  on  the  Pacific  Coast. — Passing  dovm  the  coast  from 
Capo  Flatter}'^,  at  the  distance  of  28  miles  is  the  mouth  of  the  Quillehuto  river. 
It  varies  in  width  from  50  to  200  yards,  and  in  depth  from  8  to  12  feet.  Bapids 
occur  at  the  distance  of  three  or  four  miles  from  its  month,  but  canoes  ascend  for 
many  miles.  Four  or  five  miles  back  from  the  river  is  the  Cammas  prairie,  five 
milt^s  long  and  about  three-fourths  of  a  mile  wide.  The  country  is  well  adapted 
to  grazing  and  cultivation,  and  there  is  but  one  sharp  hill  to  interfere  with  open- 
ing a  good  road  from  the  valley  of  this  river  to  the  straits  of  Fuca.  At  the 
mouth  of  this  river  the  Pacific  Mail  Steamship  Company's  steamer  Southerner 
(the  old  Isthmus)  was  wrecked  December  24,  1854.  During  the  present  sum- 
mer D.  F.  Brownfield  and  several  othere,  cutting  out  a  trail  from  the  river  to 
the  straits,  while  following  one  of  the  small  tributary  streams  of  the  Qnille- 
hute,  discovered  a  ledge  of  rock  indicating  the  presence  of  silver.  Specimens 
of  the  rock,  in  an  imperfect  assay  made  by  Dr.  Albert  Eggers,  of  Olympia, 
showed  gold  and  iron,  the  former  amounting  to  $9  per  ton.  In  other  specimens, 
tested  by  Dr.  O'Brien,  of  Port  Townsend,  traces  of  silver  were  apparent.  Mr. 
Brownfield,  who  went  through  from  the  straits  to  the  mouth  of  the  river,  describes 
the  region  west  of  the  Olympic  range  as  generally  level,  extremely  fertile,  and 
interspersed  with  prairies  containing  from  500  to  2,500  acres.  The  bottom  lands 
of  the  Quillehuto  are  not  only  extensive  but  well  adapted  to  agriculture. 

Quenuilt  river,  a  small  stream  which  heads  in  a  lake  at  the  foot  of  the  Coast 
range,  empties  into  the  ocean  about  four  miles  north  of  Point  Grenville.  In  its 
vicinity  are  the  Indians  whose  tribal  name  is  ascribed  to  it,  noted  in  the  early 
history  ot  this  coast  for  hostility  to  the  whites.  Such  names  as  Destruction 
Island  and  Ponta  de  Martires,  designating  localities  in  this  vicinity,  are  the  tes- 
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timonials  of  their  perfidious  cruelty,  the  evidence  of  their  original  character. 
This  river  ^vcs  name  to  a  variety  of  salmon,  as  yet  not  found  in  any  other 
locality.  They  are  short,  thick,  and  very  fat,  and  are  the  most  delicious  variety 
of  the  numerous  family  of  salmonid(B  which  abound  in  all  the  waters  of  this 
Territory. 

There  are  several  other  small  streams  rising  in  the  Coast  range,  and  generally 
flowing  southwest,  empty  into  this  portion  of  the  coast.  But  nothing  is  reliably 
known  of  this  section  of  the  country  after  leaving  the  coast. 

Gray's  Harbor  a.\d  the  Valley  Watered  by  the  Chehalts  and  its 
Tribxjtariks. — Gray's  harbor,  discovered  by  Captain  Robert  Gray,  of  Boston, 
in  the  ship  Columbia,  May  7,  1792,  and  by  him  named  Bulfinch  harbor,  is  a  tri- 
angular-shaped bay  with  base  toward  the  ocean,  and  the  apex  receiving  the  Che- 
lialis  river.  Its  south  point  of  entrance  is  called  Chehalis  Point ;  Point  Brown, 
the  north  cape,  received  that  name  from  Lieutenant  Whidby,  of  the  Vancouver 
expedition.  A  bank  extends  across  the  entrance,  with  a  passage  about  three- 
fourths  of  a  mile  wide,  carrying  from  5  to  11  fathoms  of  water.  Outside  the 
bank  is  another  narrow  bar,  with  some  three  fathoms  of  water.  From  this  point 
the  depth  increases  toward  the  east,  the  deepest  water  being  between  the  points 
of  entrance.  The  bay  is  siurounded  by  mud  flats,  bare  at  low  water.  The  mouth 
of  the  Chehalis  nearlv  due  east  of  the  entrance  is  distant  about  12  miles  from 
Point  BrovvTi.  The  greatest  width  of  the  bay  north  and  south  is  15  miles,  and 
its  area  is  about  150  square  miles.  Competent  judges  have  pronounced  this  har- 
bor equal  in  every  respect  to  Boston  harbor.  The  Um-tulup,  Hokium,  and  other 
small  streams  empty  directly  into  the  bay.  The  main  river,  however,  is  the 
Chehalis,  which  rises  in  the  Cascade  mountains,  not  far  north  of  the  Columbia 
river,  and  south  of  the  sources  of  several  of  the  tributaries  of  the  latter,  flow^ 
northerly  a  considerable  distance,  when  it  takes  almost  a  due  westerly  course, 
receiving  a  branch  from  the  Boisfort  hills,  and  finds  its  way  into  Gray's  harbor. 
Its  principal  tributaries  are  the  Satsop,  Wynoochee,  Westican,  John's,  Black, 
J!>kookum-chnck,  and  Newaukum.  This  valley  is  the  richest  and  most  extensive 
Uodv  of  afl^ricultural  land  west  of  the  Cascade  mountains.  Indeed,  Chehalis  and 
Lewis  counties,  and  the  portion  of  Thurston  drained  by  these  streams,  may  b© 
[ironounced  the  garden  spot  of  Washington  Territory.  The  valley  varies  in 
iireadth  from  15  to  50  miles.  From  the  mouth  of  the  Satsop  through  to  Hood's 
?anal,  closed  in  by  the  Black  Hills  and  the  Coast  range,  there  is  a  beautiful  open 
valley  some  14  or  15  miles  wide.  In  fact,  the  whole  countn^  from  the  Chehalis 
to  the  head  of  the  sound  and  the  head  of  Hood's  canal  is  well  a<lapted  to  farm- 
ing purposes.  Prairie  land  to  the  extent  of  50,000  acres  suited  for  grazing  lies 
in  the  vicinity  of  Gray's  harbor,  and  the  rich  bottoms  skirting  all  these  streams, 
covered  with  an  undergiowth  of  alder,  maple,  &c.,  so  easily  cleare<l,  would  fur- 
nish first-class  farms  for  a  vast  numV>er  of  settlers. 

The  travel  from  Ol^nnpia  to  Chehalis  Point  has  heretofore  been  by  a  road  to 
the  "block-house"  on  the  Chehalis' river,  60  miles  east  of  the  point,  and  thenco 
down  the  river  in  canf>es,  the  total  distance  being  about  90  miles.  From  tho 
[uouth  of  the  Satsop,  (40  miles  from  Chehalis  Point,)  a  road  of  30  miles  in  length 
Las  just  been  opened,  securing  direct  communication  with  Olympia,  at  the  head 
of  the  sound.  The  Chehalis  is  navigable  at  all  tides,  for  vessels  of  light  draught 
or  small  river  steamers,  as  far  as  the  mouth  of  tho  Wynooche,  and  at  high  tide 
to  the  mouth  of  the  Satsop,  where  there  is  a  tidal  rise  and  fall  of  18  inches.  At 
the  lowest  water,  for  two  and  three  months  in  the  year,  shoal  places  might  obstract 
navigation ;  but  for  eight  months  no  difficulty  need  prevent  ascending  as  far  as 
Claquato,  where  the  territorial  road  between  Olympia  and  Monticello  crosses 
the  Chehalis  river.  The  Messrs.  Goff',  of  Claquato,  have  just  put  on  this  river  a 
good  light-draught  stem-wheel  boat,  and  they  express  the  assurance  that  they  can 
make  trips  most  of  the  year  to  Boisfort  prairie,  some  miles  above  Claquato.  All 
the  streams  abound  with  salmon;  trout,  and  many  varieties  of  edible  fish.    Elk 
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and  other  game,  large  and  small,  are  plentifxil.     Goal  baa  been  disoovered  oi 
the  north  side  of  the  river,  and  sim  upon  several  of  the  tribataiy  streams. 

Shoalwater  Bay  and  the  Willopah  Valley. — From  Chehalis  Pointy 
the  site  of  the  emhrj'o  Chehalis  City,  a  splendid  beach  at  every  stage  of  the  tide 
affords  the  best  of  roads  to  Toke  Point,  the  northern  cape  of  the  entrance  to 
Shoalwater  bay ;  distance  about  16  miles.     Along  this  road  a  continuous  tide 

f>rairie  appears,  constituted  almost  entirely  of  sand,  yet  yielding  the  most  exoel- 
ent  grass.  Shoalwater  bay,  which  is  one  of  the  best  harbors  between  San 
Francisco  and  the  Straits  of  Fuca,  is  in  the  southwest  portion  of  the  Territory, 
separated  from  the  Columbia  river  by  a  narrow  strip  of  land.  Toke  Point  lies 
about  28  miles  north  of  Cape  Disappointment.  It  is  about  five  miles  from  Toke 
Point  to  the  southern  cape,  (Leadbetter's  Point.)  Two  channels  with  middle 
sands  lying  between  afford  good  entrances,  the  north  one  being  a  good  beating 
channel.  The  bay  is  full  of  shoals  and  flats,  and  at  low  tide  about  half  its  area 
is  bare  j  good  but  narrow  channels  run  throughout  its  extent,  worn  by  the  several ' 
streams  which  empty  into  it.  These  flats  are  covered  with  oysters,  which  con- 
stitute the  chief  article  of  export.  Codfish,  halibut,  and  sturgeon  are  abundant. 
Several  varieties  of  salmon  ai'e  also  found,  and  in  spring  large  shoals  of  small 
herring  enter  the  bay.  The  annual  shipments  of  oysters  to  San  Francisco  is 
about  35,000  baskets ;  about  5,000  baskets  more  are  sent  to  Portland,  Oregon, 
and  other  points  on  the  Columbia  river.  Mr.  GiK>rge  Davidson,  in  his  valuable 
"  Directory  of  the  Pacific  Coast,"  thus  states  the  extent  of  this  bay  : 

The  arm  stretching^  southward  towaids  Baker*s  buy  is  15  milos  long  from  Leadbetier's 
Point,  with  an  average  width  of  not  less  than  three  and  a  half,  while  the  upper  portion  stretches 
to  the  northeast  for  nine  miles  to  the  mouth  of  the  Willopah  river,  reckoning  from  the  middle 
of  the  Hue  joining  Cape  Shoalwater  (Toke  Point)  and  Leadbetter  Point. 

The  same  authority,  speaking  of  the  peninsula  termmating  in  Leadbetter  Point, 
thus  describes  it : 

The  peninsula  is  a  long,  flat,  marshy,  and  sandy  plain,  elevated  but  a  few  feet  above  the 
level  ol  the  sea,  and  covered,  like  th('  entire  surface  of  the  country,  with  a  dense  gruwih  o: 
gigantic  forest  trees,  principally  spruce,  fir,  and  cedar,  with  a  few  specimens  of  maple,  asli, 
and  black  aider.    The  spruce  frequently  attains  a  diameter  of  eight  feet. 

Several  rivers  empty  into  this  bay,  among  which  are  the  Palux,  Nasal,  and 
Willopah.  The  principal  one  is  the  Willopah,  in  the  valley  of  which  is  a  numerous 
and  one  of  the  oldest  settlements  in  the  Territory.  This  river  enters  the  bay 
at  its  northeast  comer.  The  lower  river  is  bordered  wnth  tide  lands  which  are 
8u])ject  to  overflow ;  die  uplands  are  well  adapted  to  grazing.  It  is  a  mile  in'de 
at  its  inouih.  The  tides  extend  to  the  rapids,  17  miles  from  the  mouth.  A  con- 
siderable number  of  prairies  skirt  the  river  at  intervals,  and  the  bottom  is  a  rich 
deep  soil  of  a  clayey  character.  The  bottoms  are  covered  with  vine  maple  and 
alder,  and  extend  above  the  rapids  to  a  distance  of  about  20  miles,  and  aic  about 
10  miles  in  width. 

The  Washington  Tributaries  to  the  Lower  Columbia. — The  mouth 
of  the  Columbia  is  now  reached.  An  extended  notice  of  this  river  has  already 
been  made,  and  the  reference  to  settlements  along  its  shores  will  necessarily 
exhibit  further  features  of  the  country  bordering  upon  it.  The  same  may  be  said 
of  the  streams  flowing  into  it  from  the  north,  a  particular  description  of  several 
of  which  will  be  omitted.  The  Cowlitz  river  being  a  part  of  the  line  of  travel 
from  Columbia  river  to  Pugct  sound,  deserves  particular  mention.  This  river 
having  its  source  in  the  Cascade  mountains,  between  Mounts  Ranier  and  Su 
Helens,  runs  west,  then  south,  and  empties  into  the  Columbia  about  50  miles 
from  its  mouth.  It  nms  the  whole  length  of  Cowlitz  county,  and  nearly  the 
whole  breadth  of  Lewis,  through  good  agricultural  land,  both  prairie  and  bottom. 
The  Cowlitz  farms,  the  Cowlitz  prairie,  and  the  Cowlitz  landing  are  familiar  as 
household  words,  and  date  their  origin  long  antecedent  to  the  commencement  of 
American  settlement.     The  first  name  alludes  to  the  claim  of  the  prairie  by  the 
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Pnget  Sound  AgricQltnral  Company,  and  the  area  for  which  the  United  States 
is  requested  to  pay,  under  the  treaty  of  July  1, 1863,  with  Great  Britain,  is  3,572 
acres,  or  nearly  six  square  miles.  The  Americans,  however,  have  squatted  on 
this  claim,  until  the  occupancy  of  the  company  has  been  reduced  to  75  acres. 
On  this  prairie  the  Catholics  established  a  missionary  station,  where  recently  a 
town  has  been  laid  out  in  acre  lots.  Here,  too,  was  the  site  of  the  old  Red  river 
settlement  of  Canadian  French,  introduced  in  1842  under  the  auspices  of  the 
Hudson's  Bay  Company.  The  landing  was  the  point  where  the  portage  com- 
menced, on  the  old  route  from  Fort  Vancouver  to  the  northern  establishments. 
To  that  point,  about  30  miles  from  the  mouth  of  the  river,  they  navigated  it  with 
batteaux  and  canoes,  which  were  cordelled  up  the  stream.  Along  the  eastern 
shore  were  two  trails,  one  used  at  low  and  the  other  at  high  stages  of  the  water. 
The  Cowlitz  river  is  still  a  link  in  the  chain  of  direct  communication  between 
the  Colimibia  river  and  Puget  sound.  It  is  a  large  rapid  stream,  at  high  stages 
of  water  navigable  for  steamers  of  light  draught  above  the  old  landing,  and  for 
most  of  the  year  to  *'  Pumphrey's,''  about  24  miles  from  its  month,  where  steamers 
frequently  run.  A  l)oat  is  now  being  built,  and  Tidll  be  placed  on  the  river  this 
fall,  to  run  from  Monticello  to  the  old  landing,  connecting  with  the  steamers  to 
Portland,  Oregon. 

In  Clarke  county  there  are  several  tributaries  of  the  Columbia,  the  principal 
of  which  are  Cath-la-poole  and  Washougal.  The  former,  made  by  two  forks 
respectively  rising  north  and  south  of  Mount  St.  Helens,  flows  nearly  west  and 
enters  the  Columbia  about  80  miles  from  its  mouth.  It  is  a  bold,  rapid  stream, 
running  about  30  yards  in  its  l)ed.  The  bottom  lands  at  the  lower  portion  of 
the  river  are  wide,  but  narrow  as  they  approach  the  foot  hills  of  the  Cascade 
mountains.  The  country  is  well  timbered,  occasionally  interspersed  with  small 
prairies  well  adapted  to  grazing.  The  Washougal  empties  into  the  Columbia 
about  12  miles  above  Vancouver.  A  large  settlement,  to  which  it  gives  name, 
is  located  in  its  valley. 

The  Olympic  or  Coast  Range  of  MouNTArN's. — Amons:  the  natural 
features  of  this  portion  of  the  Territory,  the  Coast  range  of  mountains  must  not 
be  omitted.  They  are  located  in  the  northwest  peninsula,  between  HootVs  canal 
and  the  Pacific  ocean.  Mount  Olympus,  with  an  altitude  of  8,138  feet  as  esti- 
mated by  Wilkes,  is  a  snow-cai)ped  peak,  and  may  be  seen  Jar  out  to  sea.  It 
gives  identity  to  the  chain,  and  the  name  Olympic  is  now  generally  applied  to 
this  range.  This  sierra,  for  it  consists  of  several  peaks,  was  firet  seen  by  Perez, 
in  1774,  who  nominated  it  La  Sierra  Santa  Rosalia.  Mearessaw  it  in  1788,  and 
describes  it  under  the  name  which  he  gave  it,  of  Mount  Olympus.  Around  and 
from  the  base  of  this  main  sierra,  the  numerous  mountains  descend  to  hills  and 
spurs,  and  abruptly  terminate  on  the  sandy  beach  of  the  ocean  in  low  perpendic- 
ular bluffs.  It  was  long  supposed  that  the  Black  Hills  near  Olympia  were  spurs 
of  the  Coast  range.  This,  however,  is  a  mistake.  Parties  have  gone  through 
and  report  that  there  is  an  open  valley  of  at  least  15  miles  in  width,  separating 
these  two  ranges. 

Climate  of  Western  Washington. — ^The  climate  of  western  Washington 
is  essentially  different  from  that  of  the  portion  6ast  of  the  Cascade  mountains. 
The  fact  that  there  is  comparatively  no  winter  in  so  high  a  latitude  may  be  a 
matter  of  surprise.  Properly  speaking,  however,  there  are  but  two  seasons,  the 
dry  and  the  rainy.  The  grades  of  temperature  and  the  accompaniments  which 
in  other  countries  of  the  same  latitude  ascribe  the  features  and  title  to  the  four 
seasons,  spring,  summer,  autumn,  and  winter,  are  here  in  great  measure  obliterated, 
or  at  least  so  dimly  marked  that  the  seasons  imperceptibly  run  into  each  other, 
and  lose  their  distinctive  line  of  division.  It  is  not  unusual  for  the  three  winter 
months  to  be  mild,  without  snow  or  ice,  the  mjBA  growing  meanwhile.  In  Feb- 
ruary, the  weather  may  occur  mild  and  genial  as  May,  to  bo  succeeded  in  March 
or  April  with  our  coldest  weather.    In  July  and  Angiist,  days  in  some  portions 
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of  which  the  maximnm  temperatare  will  reach  90°  or  100°,  are  sometimes  fid- 
lowed  by  cold  nights,  occaeioually  accotDpanted  by  heavy  frost.  The  ndoj 
season  proper  begins  late  id  October  or  early  in  November,  and  nmy  be  said  to 
continue  till  the  ensuing  April.  It  frequently  happens  after  the  first  raiif 
that  weeks  of  weather  similar  to  Indian  snmnier  occnr,  and  it  is  seldom  that  <hh 
or  other  of  the  months  of  Jannary,  Fchniary,  or  March  does  not  prove  continu- 
ously mild  and  clear.  The  summers  of  this  Terrilorj-  are  unsurpassed  in  tbe 
world.  While  many  days  are  exceedingly  warm,  the  nights  are  always  cool  and 
refreshing,  as  if  specially  intended  for  wholesome  sleeping.  In  the  winter  months, 
six  in  number,minB  prevail.  No  disappointment  should  be  felt  if  falling  weather 
occurred  some  part  of  each  S4  lionrs,  and  yet  many  bright  sunshiny  days  relievf 
tbe  long-continued  rainy  season  of  Washington  Territory.  Of  the  16  wintere 
passed  in  this  Territory,  the  writer  bos  known  but  three  so  severe  as  to  render  it 
essential  to  house  and  feed  stock.  The  Indians  do  not  pretend  to  such  acts  of 
providence,  and  they  lose  but  little  of  their  small  wealth  from  exposure  or  cold. 
Rose  bushes  generally  have  proved  an  evergreen,  and  during  the  winter  of 
1860-'61,  the  henilOBa  continued  to  bloom  is  the  garden  of  the  writer  till  the 
S5th  of  Jannary.  Such  weather  is  by  no  means  axiomatic,  and  an  iinprovident 
&rmer  may  lose  his  stock  if  means  of  shelter  and  food  bo  not  attiunable.  Those 
who  have  followed  stock-raising  most  successfully  provide  from  two  to  three 
months'  feed  as  a  general  mlo.  While  it  may  not  be  essential,  sorely  "  it  is  a 
good  thing  to  have  on  hand."  An  average  of  from  7  to  10  days  of  freering 
weather  may  be  looked  for  with  moderate  certainly,  when  ice  may  bo  foniied 
sufficiently  thick  to  bear  a  man's  weight.  Under  most  favoring  circumstances, 
a  small  pond  entirely  protected  from  the  wind,  or  the  action  of  the  sun,  may  be 
frozen  tight  enough  to  permit  a  day  or  two  of  skating  to  a  limited  number  of  per- 
sons. Parties  fond  of  sleighing  conader  themselves  especially  favored  if  they 
are  afforded  a  season  of  from  three  days  to  a  week's  duration. 

From  a  series  of  meteorological  observations  taken  at  Fort  Steilacoom,  the  fu!- 
lowing  will  demonstrate  the  above  statements.  The  reason  for  adopting  thi? 
year  is  simply  because  it  will  be  found  that  the  mean  temperature  <it  the  thn* 
wint«r  months  comports  with  the  register  fumisbetl  at  the  Smithsonian  Instimte, 
and  used  by  the  Hon.  Charles  Snmner  in  his  recent  esbaustivc  speech  in  favw 
of  the  purchase  of  4^uBsian  America.  In  the  register  used  by  him,  the  mean  of 
the  wintermonthsfora  series  of  ycai-s  amounted  to  39°  38'.  In  the  year  adopted 
tho  mean  temperature  is  30°  70'. 

Mean  temperature  at  Fort  Sleilacoom,  WasMngfon  Tctriforif,  (latitude  47°  077 
for  tJie  six  montlts  regarded  as  f/ie  raing  season,  or  winter,  together  with  tk    | 
amount  <if  rain  and  snow,  and  tite  number  qf  frosts  in  each  month. 
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Mean  temperature  at  Fort  SfeHcoom,  by  months,  for  four  years. 

ll«noffoury(im:  Jaiin«i7.380.1iPebrqiU7,«°.7ill«r«h,*l<'.8iA|irll,«o.6;lU».S<P.8i  JontWo.l; 
Jal7,64°.S;  Aiiiiul.«'>.U^  a«plsiiibrr,5e<>.9;  Oclolier,  lOP.t;  NoTsmlHr.  VP.2:  Deccoiber,  380.3-  IDr 
jtat.  50°.  H ;  time  wlDltr  moalbi,  39^.  a 

On  page  159  of  Davidson's  "Directory  of  the  Pflcific  Coast"  will  be  found  a 
series  of  meteorological  observationa  on  tlie  Puget  eoiind,  for  tlie  years  1855-6-7, 
of  the  summer  months.     Those  of  1857  present  the  following  results: 
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Mr.  Davidson  then  remarks:  "The  ccrealia  generally  grows  well,  but  the 
clini.ite  in  (oo  cold  for  maize.  During  the  winter  a  grent  amount  of  rain  falls — 
as  ninth  a«  60  inclies;  and  heavy  weather  prevails  principally  from  the  south- 
wai'd.     It  is  never  cold  enough  to  fonu  thick,  clear,  solid  ice. 

In  the  winter  of  1866-7,  the  United  States  Coast  Survey  brig  R.  H. 
Fanntlcroy  was  ordered  to  remain  here  during  the  winter  with  the  idea  of  testing 
wlicthcr  winter  work  was  piiicticable,  and  to  he  on  tiie  station  at  the  earliest 
opening  of  the  season.  To  test  the  propriety  of  such  order,  a  meteorological 
register  was  kept  to  show  the  number  of  djiys  when  work  could  not  be  done. 
Mr.  J,  y.  Lawson,  in  chaige  of  the  work,  lias  kindly  fui-niahed  an  absti'act. 
It  shows  that  not  mnch  may  ha  efi'octcd  by  keeping  a  full  CR'W  on  duty,  but  it 

proves  still  more  the  mildness  of  a  Puget  sound  winter,  and  how  exempt  this 

cliioato  is  from  fogs. 

^Isiracl  of  metcordogkal  register  United  States  surveying  brig  B.  H.  Fawntkroy, 

2tocemlxr,  1866,  to  April,  1867,  imlusive. 

(Moat  of  tbeae  obitervHtious  were  takeu  al  Oljmpia.) 
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That  admirable  docninenty  the  speech  of  Senator  Smnner,  on  BaBsian  Americt, 
explfuns  the  phenomenon,  why  WaBhing^on  TerritoiT  is  gifted  with  a  dimito 
00  much  milder  in  winter  than  places  of  much  lower  latitude  in  Europe  or  tlie 
Atlantic  States.  His  remarks  were  applied  to  Sitka,  in  latitude  57^  03^.  With 
how  much  more  force  may  they  be  applied  to  western  Washington,  with  the 
Cascade  mountains  as  a  natural  wall  enectnally  barring  out  the  cold  bleak  winds 
firom  the  frozen  northeast,  and-  confining  the  more  genial  warm  currents  of  ur 
and  ocean  which  the  distinguished  senator  so  beautifully  describes  in  the  folloinng 
^extract:  . 

All  this  is  now  ezpluned  by  certain  known  forces  in  nftfcnre.  Of  these  the  most  impoftaat 
Is  a  thermal  current  in  the  Pacific,  corresponding  to  the  Gnlf  Stream  in  the  Atlantic  The 
latter  haTing  its  origin  in  the  heated  waters  of  the  Gnlf  of  Mexico,  flows  as  a  riTvc  throng 
the  ocean  northwara,  endrcling  Engird,  bathing  Norway,  and  wanning  all  within  its 
influence.  A  similar  stream  in  the  racific,  sometimes  called  the  Japanese  durenl,  having 
its  origin  under  the  eijuator  near  the  Philippines  and  the  Malaccas,  amid  no  common  heats, 
tiler  washing  the  ancient  empire  of  Japan,  sweeps  northward  until  forming  two  brancbsa: 
one  moves  onward  to  Behrine^s  straits,  and  the  other  bends  eastward  along  the  AJentian 
islands,  and  then  southward  alonff  the  coast  of  Sitka,  Oregon,  and  California.  Geographera 
have  described  this  ** heater,"  which  in  the  lower  latitude  is  as  high  as  dl^  of  Fahrenheit, 
and  eyen  far  to  the  north  it  is  as  high  as  50°.  A  chart  now  before  me  in  F^ndUy's  Padfie 
Ocean  Directory  portrays  itr  course,  as  it  warms  so  many  islands  and  such  an  extent  of 
coast.  An  olBScer  of  the  United  States  navy,  Lieutenant  lient,  in  a  paper  before  the  Geo- 
gmphidal  Society  of  New  York,  while  exhibiting  the  influence  of  this  current  in  mitigating 
ue  climate  of  the  northwest  coast,  mentions  that  vessels  on  the  Asiatic  side,  be«»mlttg 
unwieldy  with  accumulations  of  ice  on  the  hull  and  rig^ng,  run  over  to  the  higher  latitude 
on  the  American  side  and  **thaw  out"  But  the  tepid  waters  which  melt  Uie  loe  on  a 
vessel  must  chanee  the  atmosphere  wherever  they  flow. 

I  hope  you  wiO  not  reeard  the  illustration  as  too  familiar,  if  I  remind  you  that  in  the 
economy  of  a  household  pipes  of  hot  water  are  sometimes  employed  in  tempering  the  aiao- 
sphere  by  boat  carried  from  below  to  rooms  above.  In  the  economy  of  nature  these  thermal 
currents  are  only  pipes  of  hot  water,  modifying  the  climate  of  continents  by  carrying  heat 
from  the  warm  cisterns  of  the  south  into  the  most  distant  places  of  the  north.  So  also  there 
are  sometimes  pipes  of  hot  air,  having  a  similar  purpose,  and  these,  too,  are  found  in  this 
region.  Every  ocean  wind,  from  every  quarter,  as  it  traverses  the  stream  of  beat,  takes  np 
the  warmth  and  carries  it  to  the  coast,  so  that  the  oceanic  current  is  re-enforced  by  an  aeriiil 
current  of  constant  influence. 

But  these  forces  are  aided  essentially  by  the  configuration  of  the  northwest  c-oast,  with  s 
lofty  and  impenetrable  barricade  of  mountains,  by  which  its  islands  and  harbors  are  pro- 
tected from  the  cold  of  the  north.  Occupying  the  Aleutain  islands,  traversing  the  peninsula 
of  Alaska,  and  running  alopg  the  margin  of  the  ocean  to  the  latitude  of  54^  40',  this  moun- 
tain ridge  is  a  climatic  division,  or,  according  to  a  German  geographer,  a  **  climatic  shed," 
such  as  perhaps  exists  nowhere  else  in  the  world.  Here  are  Alps,  some  of  them  volcanic 
with  Mount  St.  Elias  higher  than  Mount  Blanc,  standing  on  guard  against  the  Arctic  Circle. 
So  it  seems  even  without  the  aid  of  science.  Here  is  a  dike  between  the  icy  waters  of 
Behring  sea  and  the  milder  southern  ocean.  Here  is  a  partition  between  the  treeless  northern 
coast  and  the  wooded  coast  of  the  Kenanians  and  Koloschians.  Here  is  a  fence  which  sepa- 
rates the  animal  kiugdom  of  this  region,  leaving  on  one  side  the  walrus  and  ice  fox  from  the 
l*^ozen  ocean,  and  on  the  other  side  the  humming  bird  from  the  tropics.  I  simply  repeat 
the  statemeuts  of  geography.  And  now. you  will  not  fail  to  observe  how  by  this  c-onfigiira- 
tion  the  thermal  currents  of  ocean  and  air  are  left  to  exercise  all  their  climatic  power.  (Vide, 
p.  29.) 

George  Davidson,  who  has  already  been  referred  to,  and  whose  works  have 

been  consulted  in  preparing  the  foregoing  memoir,  thus  Lriefly  but  coniprehen- 

sively  gives  his  view  of  the  coast  division  of  Washington  Territory : 

Washington  Territory  has  a  climate  excelled  only  by  that  of  California.  We  know  not 
where  to  point  to  such  a  ramification  of  inland  navigation,  save  in  the  British  posse;»sions  to 
the  northward.  For  depth  of  water,  boldness  of  approaches,  freedom  from  hidden  daugftns 
and  the  immeasurable  sea  of  gigantic  timber  coming  down  to  the  very  shores,  these  waters 
are  unsurpassed,  unapproachable. 


II.  Central  Washington. — The  second  natural  division  of  Washington 
Territory  lies  between  the  Cascade  moimtains  and  the  Columbia  river,  both  of 
which  have  already  been  noticed.  The  following  extract  from  the  geographical 
memoir  embodied  in  the  "  narrative  and  fuml  report  of  explorationB  for  a  route 
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for  a  Pacific  railroad,  near  the  47th  and  49tb  parallels  of  north  latitude  from  St, 
Paul  to  Pnget  sound,**  by  the  late  Governor  Stevens,  chamm  et  irtterabilf  MoiNm, 
will  give  the  best  idea  of  the  remaining  geographic  features  of  this  interesting 
region: 

Coming  now  to  the  eonntiy  lying:  between  the  main  Colombia  and  the  Cascade  mountains, 
it  may  he  neeessary  to  describe  with  some  particularity  the  varions  streams  and  their  several 
tribataries  flowing  into  the  main  Colnmbia.  A  j^lance  at  the  map  shows  that  the  general 
course  of  these  streams  is  very  mnch  to  the  south,  and  between  them  are  peneiHlIy  to  be 
funud  bi^h  mountaiu  spurs  which  run  to  the  Columbia  itself,  overhanginjr  it  many  bundled 
feet.  The  most  considerable  rivers  are  the  Yakioia,  with  its  Pisko,  its  Atuinam,  its  Nachess, 
its  Wenass,  and  other  tributaries. 

The  I^squouse  or  Wenachee  river,  Lake  Chelan  and  the  Chelan  river,  the  Mothow  river 
and  the  Okinakaue  river  may  be  described  as  follows :  The  Yakima  rises  in  the  vicinity  of 
the  passes  of  the  Cascade  range,  latitude  47°  15',  from  several  large  and  beautiful  lakes,  and 
taking  a  general  course  to  the  southeast,  runs  for  \to  miles  to  its  confluence  with  tht*  Colum- 
bia, in  latitude  4!^^  05'.  For  25  miles  down  the  stream  its  valley  is  only  from  half  a  mile  to  a 
mile  wide;  it  then  widens  out  in  Ketelas  plain,  which  is  10  or  15  miles  wide,  the  river  there 
being  9u  feet  wide,  and  about  three  in  depth,  but  very  rapid.  Below  this  plain  the  river 
curves  gradually  to  the  south,  until  it  receives  the  waters  of  the  Pisko ;  then  turns  again 
eastward  to  its  mouth.  Between  the  Ketelas  and  Atahnam,  for  90  miles  the  hills  again 
encroach  on  the  valley,  but  below  that  it  again  wii!ens  out  to  6  or  10  mill's,  wi^h  numerous 
branchings  among  the  hills.  On  the  west  side,  opposite  Ketelas  plain,  three  stu'ams,  the 
Pteh-num,  Emptenum,  and  Wenass,  rise  amoug  the  bills  separating  the  main  Yakima  from 
its  principal  branch,  the  Nachess.  These  streams  are  from  15  to  20  miles  long,  and  run  through 
small  and  fertile  valleys.  The  Nachess  rises  in  the  vicinity  of  the  Nachess  Pass,  and  run* 
ning  nearly  parallel  to  the  Yakima  at  a  distance  of  from  15  to  20  miles,  joins  it  after  flowing 
about  50  miles.  It  has  a  valley  tirom  half  a  mile  to  four  miles  in  width.  The  Atahnam  rises 
about  30  miles  south  of  it,  and  runs  in  a  more  easterly  course,  emptying  about  10  miles  below ; 
its  valley  is  smaller  than  that  of  the  Nachess,  but  fertile.  The  Pisko  risos  among  the  hills 
east  of  Mount  Adams,  and  in  size  and  character  rcbembles  the  Atahnam.  Only  two  small 
branches  join  the  Yakima  from  the  north  and  east,  one  running  through  the  middfe  of  Ketelas 
plain  from  the  hills  northward,  the  other  ruuning  almost  directly  contrary  to  the  uoper 
Yakima  from  the  hills  east  of  its  southerly  bend.  The  Pisquouse  and  Enteathwa.  wnich 
enter  the  Columbia  near  latitude  47^  30',  are  at  their  mouths  rapid  streams,  with  high  falls  as 
they  descend  from  the  hills  at  the  foot  of  the  Ca^sciidc  range  into  the  deep  valloy  of  tlio  Colum 
bia.  They  are  supposed  to  head  in  the  mouutaius  about  IW  miles  northwest  of  it.  Tho 
Chelan  rises  in  a  lake,  which  is  reported  by  the  Indians  to  run  for  30  miles  back  among  the 
mountains,  and  approaches  to  within  two  miles  of  the  Columbia,  into  which  its  outlet  falls, 
by  a  series  ol  cascades,  350  feet  iu  this  short  distance^  iu  about  latitude  47^  45'. 

The  Metbow  rises  l>v  several  sources  in  the  mountains  ntuthwcst  of  Fort  Okin- 
agan,  and,  running  southeasterly,  empties  near  latitude  48  .  On  itn  upper  jmrt 
there  is  a  fine  wide  vallev;  but  this  narrows  to  a  mile  for  10  miles  above  its 
mouth.  The  Okinakane,  rising  in  a  long  series  of  lakes  north  of  the  49th  par- 
allel, runs  nearly  south  for  seventy  miles  within  tho  Territory,  joining  tho 
Columbia  only  eight  miles  above  the  Metliow.  It  expands  into  several  small 
marshy  lakes  in  its  course,,  ami  is  generally  slow  and  deep,  but  in  ime  place, 
about  33  miles  above  its  mouth,  there  is  a  fall  of  ^vo  feet.  Its  valley  is  lino 
and  the  hills  around  well  grassed,  wooded,  and  arable.  It  receives  a  brancli 
from  the  northwest,  near  the  falls,  which  nms  through  a  rough,  billy  coimtry, 
and  has  some  bigb  falls  near  its  mouth. 

The  Ne-boi-at-pu-qim  is  a  stream  which  enters  the  Columbia  o))])osite  Foit 
Culville.  It  has  a  winding  course  of  about  70  miles,  and  has  numerous  beauti- 
ful prairies  in  its  valley,  though  the  bills  around,  j)artially  woodcnl,  are  also  to  a 
great  extent  arable.  None  of  these  rivers  west  of  the  Columbia  ari»  navigable, 
encept,  perhaps,  the  Y'akima  for  a  part  of  its  course  at  high  water.  Lake  Cbe- 
lan  is  doubtless  navigable  for  many  miles,  but  is  cut  off  from  the  Columbia  by 
the  fall  of  its  outlet.  Between  these  rivers  are  spurs  thrown  out  from  the  main 
chain  of  the  Cascades,  and  extending  towards,  and  in  some  wises  reaching,  tlio 
banks  of  the  Columbia.  Those  between  the  Klikitat  and  I'isko  tributary  of 
the  Yakima  and  between  the  main  Yakima  and  tho  Wenachee  or  Pisiiuouso 
rivers  are  considerable  mountains;  thus,  on  the  trail  pursued  by  Lieutenant 
McCleUan,  the  rise  from  the  Klikitat  valley  to  the  divide  is  2,3G4  feet,  and  tho 
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descent  to  tbo  Pisko  2,114  feet,  the  elevation  of  the  divide  being  3,633  f€«t 
above  the  sea.  The  rise  from  the  main  Yakima  to  the  divide  separating  it  from 
the  Wcnachee  is  4,048  feet,  and  the  descent  to  the  latter  stream  4,264  feet ;  the 
summit  level  is  5,750  feet.  Here  the  spur  comes  upon  the  river,  making  the 
trail  difficult.  The  country  north  of  the  gieat  western  bend  of  the  Colombia, 
from  the  mouth  of  the  Spokane  to  the  mouth  of  the  Okinakane,  is  much  more 
gentle  and  less  elevated.  Great  injustice  has  been  done  this  country  by  a  want 
of  patience  and  consideration  on  the  part  of  the  gentlemen  who  have  gone  over 
it  rapidly  in  the  summer,  and  who  have  been  over  it  but  once.  It  is  impossible 
to  speak  understandingly  of  a  country  unless  one  has  had  experience  and  oppor- 
tunities of  observation  in  countries  somewhat  similar.  Now  the  most  intelli^ut 
voyagers  and  best  practical  fanners  in  that  country  agree  in  opinion  that  there 
is  a  large  quantity  of  arable  land ,  throughout  this  country,  and  very  superior 
grazing.  This  is  the  opinion  of  intelligent  Indian  chiefs,  who  have  themselves 
made  some  progress  in  raising  crops,  and  who  are  already  great  stock  raisers. 

South  of  the  Yakima  is  a  low  divide  separating  its  waters  from  the  waters 
flowing  into  the  main  Columbia,  in  that  portion  of  the  river  where,  after  leaving 
Fort  Walla- Walla,  it  proceeds  westward.  This  divide  has  a  general  paralld 
course  to  the  Columbia,  is  nearly  east  and  west  some  30  miles  fT[x>m  the  main 
river,  and  between  it  and  the  Columbia  is  a  large  body  of  arable  land,  nearly 
eFcry  acre  of  it  adapted  to  cereals.  This  country  has  not  come  under  the  obser- 
vation of  a  scientific  party  with  instiiiments  in  hand,  but  has  been  much  trav- 
elled over  by  intelligent  officers  of  the  Indian  service  and  by  the  practical  agri- 
culturists of  the  countr5\  Little  streams  flowing  from  the  southern  side  of  this 
divide,  which  is  well  wooded  all  through,  pass  down  to  the  main  Columbia, 
watering  the  country  and  furnishing  the  means  of  supplying  the  farm  and  animals 
with  water. 

On  the  several  tributaries  of  the  Yakima,  particularly  towards  its  upper  waters, 
the  land  is  rich,  and  adapted  to  most  of  the  cropgj  and  so  in  the  valley  of  the 
Yakima  itself.  This  valley  has  been  denominated  by  some  a  desert  and  saj^e 
plain;  sai,a^  does  ucciir  in  spots  and  small  quantities,  but  much  of  the  coun- 
try is  cultivable  and  productive,  it  may  be  observed  that  in  regard  to  the  whole 
of  this  central  portion  of  the  Territory  it  will  be  necessary  to  exorcise  care  as  to 
seed  time,  and  farmers  will  have  a  disiidvantage  over  those  west  of  the  Ciisc*ades 
in  their  seed  time  being  very  much  shorter;  but  with  ordinary  care  as  to  the  put- 
ting in  seed  no  danger  need  be  apprehended  from  droughts.  This  portion  of 
the  country  is  wooded  about  half  way  np  from  the  divide  of  the  Cascade  moun- 
tains to  the  Columbia  itself,  but  you  pa*is  up  the  main  Yakima  70  miles  before 
you  reach  the  building  pine,  although  cottonwood  is  found  on  its  banks  suflicieut 
for  camping  pm*poses;  but  when  you  reach  the  Pisquouse  or  WenachcH?  vou 
come  to  a  wooded  region  which  extends  to  the  main  Columbia.  The  forest 
growth  of  the  upper  waters  of  the  Clearwater,  and  of  the  main  Columbia  fn^iu 
above  the  mouth  of  the  Wenachee,  funiishcs  inexhaustible  supplies,  which,  after 
being  rafted  down  the  streams — that  is,  the  Snake  and  Columbia  rivers — will 
furnish  settlements  in  the  vicinitv  of  those  rivers  with  firewood  and  lumber  at 
moderate  rates.  So  great  are  the  facilities  for  rafting  that  it  almost  amounts  to 
a  continuous  forest  along  the  streams.  The  Blue  mountains,  which  border  the 
W^alla-Walla  valley  on  the  south,  have  a  general  course  westward,  south  of  the 
main  Columbia,  until  they  unite  with  the  Cascade  mountains,  from  which  flow 
nuiny  streams  to  the  Columbia,  to  the  Umatilla,  Willow  creek,  Butter  creek, 
John  Day's  river,  and  the  Des  Chutes  river. 

When  this  interior  bec^omes  settled  there  will  be  a  chain  of  agricultural  settle- 
ments all  the  way  from  Walla-Walla  to  the  Dalles,  south  of  the  Columbiii,  alonir 
the  streams  just  mentioned  and  north  of  the  Columbia,  on  the  beautiful  lahle 
land  whieh  has  been  described  to  border  it  from  the  Walla- W^alla  westwiud. 
The  Dalles  is  a  narrow  place  in  the  Columbia  river  where  the  channel  has  been 


WEST  OF  THE  ROCKT  MOUNTAINS.  653 

worn  oat  of  tbe  rocks,  below  which,  aboat  10  miles,  is  the  mouth  of  the  Kliki- 
tat  river,  whose  general  valley  furnishes  the  route  of  communication  with  the 
Tnain  Yakima  and  the  several  intenuediate  stroams,  the  trails  pursuing  a  gener- 
ally northerly  direction.  In  this  Klikitat  valley  is  much  good  farming  land. 
It  is  also  worthy  of  observation  that  gold  was  found  to  exist,  in  the  explorations 
of  1853,  throughout  the  whole  region  between  the  Cascades  and  the  main  Colum- 
bia, to  the  north  of  the  l)ounilary,  and  paying  localities  have  since  l)eon  found 
at  several  points,  particularly  on  the  southern  tributary  of  the  Wonachee.  The 
gold  quartz  also  is  found  on  the  Nachess  river.  The  gold-bearing  crossing  the 
Columbia  and  stretching  along  Claik^s  fork  and  the  Kutanie  river  unquestion- 
ably extends  to  the  Rocky  mountains. 

Climate  of  Centeal  Washington. — ^The  meteorological  data  at  points  of 
known  altitude  within  this  region  precludes  a,  satisfactory  notice  of  the  climate. 
In  the  absence  of  recristered  observations  facts  mav  be  stated  from  which  infer- 
ences  mav  be  drawn. 

A.  W.  Tinkham,  a  distinguished  civil  engineer  connected  with  the  Northern 
Pacific  railroad  survey,  left  Fort  Walla- Wiula  (now  Wallula)  January  7,  1854, 
followed  the  Columbia  river  to  the  mouth  of  the  Yakima,  and  ascendeil  that 
river  to  its  sources  in  the  Cascade  mountains.  To  Klo-alura-lake  (with  an  alti- 
tude of  3,000  feet,  which  he  reached  January  17)  ho  found  no  difficulty  in  trav- 
elling with  horses.  At  this  point  the  snow  was  about  two  feet  deep ;  **  30  miles 
lower  down  on  the  river  the  snow  was  very  light,  not  over  three  or  four  inches 
deep ;  the  gi'ass  was  good  and  exjwsed,  and  the  Indian  horses  were  in  good  con- 
dition. Extending  still  further  down  and  reaching  Walla- Walla,  the  horses  aro 
ranging  in  thousands  throughout  the  borders  of  the  valley,  with  abundant  grass, 
and  rarely  with  any  trouble  from  the  snow."  From  this  camp  to  the  20th  of 
Jainmry  the  snow  nowhere  exceeded  two  and  a  half  feet  in  depth.  From  lake 
Kitchelus  to  the  summit  (Yakima  pass)  the  snow  attained  the  depth  of  six  feet. 
31  r.  Tinkham  remarks : 

Dt'.<ccncliD|7,  the  snow  rapidly  decreases  on  both  sides  of  the  mountain,  on  the  eastern 
sidtN  about  35  miles  from  the  summit,  amounting  to  but  from  one  and  a  half  to  two  feet  iti 
depth,  and  on  the  western  side  falling  away  until,  in  the  short  distance  of  14  miles,  it  is 
only  eight  inches  deep. 

It  is  proper  to  add  that  the  winter  of  1853-4,  when  the  reconnoit«sanco  was 
made,  was  an  unusually  severe  winter. 

Colonel  Thoq),  of  Yakima  county,  and  one  of  the  earliest  settlers  in  this 
-valley,  having  lost  considerable  stock  in  the  very  severe  winter  of  iyGl-2,  at 
the  next  harvest  stacked  a  large  quantity  of  hay.  With  no  accessible  market 
for  the  article,  the  stacks  still  stand.  The  grass  keeping  green  all  winter  in  his 
locality,  (im  the  Yakima,  about  a  mile  above  the  mouth  of  the  Atahnam,)  his 
large  herd  of  cattle  having  ha<l  no  occasion  to  be  fcnl,  the  six  or  seven  great 
Lay  stacks  stand  there  undiminished  in  their  original  volume;  they  serve  as  a 
reminder  of  that  unusually  cold  winter.  They  equally  attest  the  mild  temp(»ra- 
ture  of  the  valleys  of  Central  Washington,  and  while  one  cannot  fail  to  com- 
mend the  prudence  of  the  stock  raiser,  yet,  for  the  sake  of  his  labor  and  that  so 
much  good  hay  should  not  l)e  wasted,  would  almost  wish  that  real  winter  would 
come  oftener.  Sylvester  Mowry,  then  a  lieutenant  in  the  United  Stat<»s  annv, 
who  had  charfjeof  the  meteorological  obser\'ations  of  the  western  division  of  the 
Northern  Paciiic  railroad,  1853,  gives  a  series  of  means  of  obscr\'ations  at  each 
camp  between  Fort  Vancouver  an<l  Fort  Colville,  in  the  numths  from  tJulv  to 
October,  inclusive,  to  appreciate  which  the  altitudes  of  the  camps  slum  hi  be 
inclnde<l.  There  was  no  rain  in  July,  three  chiys  on  which  rain  fell  in  August, 
seven  days  on  which  rain  fell  in  September;  in  October,  live  days  on  which  rain 
fell,  and  snow  on  the  night  of  23d  and  morning  of  24th.  lie  notices  the  great 
disproiK)i-tion  between  the  temperature  at  sunrise  and  mid-day,  and  says : 

I  have  DO  recollection  of  a  single  day  on  which  a  fire  was  uncomfortable  during  the  pre- 
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ceding  and  succeeding  sunrise.    The  heat  was  not  generally  oppressive,  except  in  the  sm, 
throughout  the  march. 

Governor  Stevens,  who  so  thoroughly  investigated  all  these  subjects,  in  solving 
the  great  desideratum  of  these  times,  interoceanic  railway  communications,  thos 
arrives  at  the  character  of  the  climate  in  this  vicinity,  which  is  quoted  i^ith  the 
more  satisfactiim  from  the  fact  that  his  deductions  are  substantiated  by  residents 
of  the  Yakima  valley.     He  thus  argues  : 

Walla- Wttlla,  latitude  40°  03S  longitude  118°  25';  altitude,  1,396  feet;  li  year— spring, 
ni<^.9 ;  summer,  73o.  1 ;  autumn,  53^.0 ;  winter,  34°. I  ;  year,  53^.2.  Dalles,  latitude  45^  36'. 
longitude  }2iP  55' ;  altitude,  300 feet;  3i  years— spring,  53^  ;  summer 70^.4  ;  autumn,  52^.2; 
winter,  Itt^. 6 ;  year,  52°.^.  Lapwai,  Clearwater  valley,  latitude  46°  27',  longitude  117°, 
altitude,  1,000  feet,  2^  years  ohservations  for  temperature  give — spring,  51°  ;  summer,  7o°.3; 
autumn,  51°.2 ;  winter,  36°.9  ;  year,  52°.4.  Of  thi^se,  the  mean  may  represent  the  climate 
of  the  great  plains  and  of  the  valleys  connected  with  it  up  to  latitude  49°,  which  are  about 
of  the  same  or  a  lower  elevation,  giving  us,  for  spring,  51°.9 ;  summer,  7 1°.2 ;  autumn, 
53° ;  winter,  35o.6  j  year,  52o.7. 

With  respect  to  moisture,  no  record  exists  for  Lapwai ;  Walla- Walla  and  the  Dalles,  how- 
ever, are  drier  in  climate,  as  shown  by  the  records.  Fort  Walla- Walla,  J^  years  observa* 
tions — spring,  6.40 ;  summer.  2.85 ;  autumn,  4.54 ;  winter,  7.10 ;  year,  20.89  inches.  Dalles,  3^ 
rears — spring,  2.63;  summer,  0  42;  autumn,  4.16;  winter,  7.11;  year,  14.^)2  inches. 
Mean — spring,  4.51 ;  summer,  1.63;  autumn,  4.35;  winter,  7.11  ;  year,  17.60  inches. 

All  the  crops  of  the  middle  States,  including  com,  can  be  cultivated  success- 
fully in  the  Yakima  valley.  This  statement  is  based  upon  reliable  information 
from  settlers  who  have  resided  there  and  farmed  for  several  years  past. 

III.  EavSTERN  Washington. — The  Columbia  river,  which  bounds  this  sec- 
tion of  the  Territor}'^  on  the  west,  has  already  been  a  matter  of  extended  notice. 
To  present  the  idea  of  the  vastness  of  regions  drained  by  it  and  its  tributaries, 
it  was  essential  to  allude  to  its  two  main  confluents,  the  Snake  (Lewis's  Fort) 
and  the  Pen  d'Oreille,  (Clarke's  Fork,)  as  also  the  area  of  countiy  through 
which  they  flowed.  These  two  rivers  liavo  their  respective  sources  far  to  the 
south  and  efust  of  tlie  Territory  of  Washington,  but  they  cross  tho  wh(»l(*  width 
of  the  region  under  consideration,  and  in  it  are  their  mouths,  sevenil  of  ihcir 
trilmtaries,  and  the  hirgest  proportion  of  their  navigjible  channels. 

If  the  Spokane  and  Walla-Walla  rivers,  with  tlieir  res{)ective  branches  au«l 
c<jiifluents,  be  excepted,  the  remaining  rivers  of  eastern  Washington  generally 
flow  into  one  or  other  of  the  two  great  forks  of  the  Columbia.  This  section 
mav  then'fore  be  considered  as  the  ai^meofation  of  the  Walla- Walla  vallev :  the 
basin  of  the  Lower  Snake  river;  the  Great  Plain  east  of  the  Columbia,  circum- 
scribed bv  the  bicj  bend  of  that  river  and  divide<l  bv  the  Grand  Coulee;  the 
Spokane  river,  valley  and  ])lains ;  and  the  valley  of  the  Pen  d'Oreille,  umler 
the  general  term  of  '^Colville." 

•  The  Walla-Walla  river  and  its  several  tribntimes,  the  Touchet,  ^Lill  cret^k. 
Dry  creek,  and  several  small  streams  which  permeate  the  valley  like  the 
branches  of  a  fan,  take  their  scfnrce  in  the  Blue  mountains,  flow  westerly,  ami 
converge  in  the  main  stream,  which  enti'i's  the  Columbia  just  above  the  northern 
boundary  t»f  Oregon.  At  the  mouth  of  the  river  was  located  the  Hudson's  Bay 
Company's  f«jrt,  jS'ez  Perce,  or  Walla-Walla.  It  was  built  in  1S20  by  an  othcer 
of  the  Northwest  Company,  and  consisted  of  a  stockade,  200  feet  square,  IS 
feet  high,  with  a  broad  walk  on  top,  with  two  bastitms  at  the  northeast  ami 
southwest  angles.  The  timber  used  in  its  construction  was  drift-wood  from  the 
upper  Columbia.  In  the  immediate  vicinity  of  the  fort  are  plains  of  driftiiii]^ 
sand,  extendini^  back  of  the  river  several  miles,  the  onlv  vefi^etation  beinsr  wihl 
sage.  Tliis  fort  was  a  stopping  phice  and  depot  for  the  brigade,  as  the  tradinir 
parties  of  the  company  were  termed.  In  later  years  it  was  the  supply  post  aiul 
entrepot  of  Forts  Hall  and  Boise  and  the  trapping  parties  of  the  interior.  Suj>- 
])lies  from  Fort  Vancouver  intended  for  these  establishments  were  forwarded  hy 
land  from  this  point,  while  such  as  were  designed  for  the  upper  Columbia  were 
transported  via  the  river.     This  fort  was  burned  m   1842,  and  rebuilt  with 
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adobes.  I«  November,  1855,  shortly  after  the  outbreak  of  Indian  hostilities,  it 
was  taken  by  the  Indians  and  plundered,  since  which  time  it  has  never  been 
occupied  by  the  company.  In  its  vicinity  Colonel  Kelley,  of  the  Oregon  vol- 
unteers, had  a  two  days'  battle  with  the  Indians  who  had  robbed  the  fort,  gaining 
a  decisive  victory  over  them.  In  this  action  the  notorious  Pu-pu-mox-mox,  head 
chief  of  the  hostiles,  was  slain. 

The  town  of  Wallula  now  occupies  the  site  of  this  old,  abandoned  fort.  Being 
the  eastern  terminus  of  the  regular  established  trips  of  the  steamboats  of  the 
Oregon  Steam  Navigation  Company,  an  extensive  forwarding  business  is  done 
here.  It  may  also  be  considered  the  port  of  the  city  of  W^la- Walla,  distant 
some  30  miles  east,  as  also  a  great  distributing  point  for  the  rich  mining  regions 
of  Idaho  and  Montana. 

Whitman's  missionary  station  (Waulatpu)  was  located  on  the  banks  of  the 
Walla- Walla,  about  seven  miles  west  of  the  site  of  the  present  city  of  Walla- 
Walla.  It  was  established  by  Dr.  Marcus  Whitman  in  the  fall  of  1836,  under 
the  auspices  of  the  American  Board  of  Foreign  Missions,  and  broken  up  Novem- 
ber, 1847,  by  the  atrocious  murder  of  its  pious  and  devoted  founder,  his  lovely 
wife,  and  niue  other  American  inmates,  by  a  band  of  perfidous  Cayuse  Indians. 

There  is  a  striking  peculiarity  about  the  innumerable  streams  which  flow  into 
the  Walla- Walla  river.  They  spread  themselves  in  almost  every  direction,  not 
only  in  channels,  but  over  and  on  top  the  surface,  constituting  a  most  admirable 
system  of  self-distributing  natural  irrigants.  To  this  feature  this  rich  agiicul- 
tural  valley  owes  voTy  much  for  its  remarkable  fertiiity  and  producing  power. 
The  main  streams  are  skirted  by  alder,  cottonwood,  and  willow,  the  only 
approach  to  timber  in  the  valley.  Distant  a  few  miles,  however,  the  Blue  moun- 
tains are  covered  with  heavy  timber,  adequate  for  all  purposes,  though-  it  is  ren- 
dered expensive  by  the  cost  of  transportation. 

Mill  creek  is  worthy  of  notice,  not  only  because  upon  its  banks  is  located  the 
city  of  Walla- Walla,  the  largest  town  in  the  Territory,  but  also  from  the  rcmai'k- 
able  fact  that  it  dixndes  itself  into  many  distinct  channels  or  creeks,  spreading 
out  laterally  and  watering  quite  an  extensive  surface,  then  gradually  converging 
and  concentrating  into  one  channel,  through  which  their  waters  are  emptied  into 
the  Walla- Walla  river.  We  know  of  no  other  such  system  of  irrigation  as  this 
provided  by  bounteous  nature  for  this  beautiful  region.  The  valleys  of  all  these 
rivers  and  their  numerous  branches  afford  abundance  of  excellent  farming  lands, 
yielding  heavy  crops.  The  table-lands  and  surrounding  hills  are  possessed  of 
soil  of  like  character.  In  consequence  of  the  absence  of  water,  or  difficulty  of 
irrigation,  which  was  deemed  a  sine  qua  7ion  to  their  successfid  cultivation,  until 
very  re<*ently  no  attempts  were  made  to  convert  these  lands  into  farms ;  but  as 
s<»ttlement  increases,  they  are  being  occupied  and  very  sucoessfully  cultivated. 
For  grazing,  these  tables  and  side  hills  cannot  bo  excelled.  They  are  covered 
with  a  luxuriant  growth  of  native  bunch-grass  of  most  nutritious  quality. 
During  the  rains  of  spring  it  seems  to  attain  its  growth,  and  through  the  dry 
season  which  follows  it  stands  to  be  cured  into  the  best  of  hay,  preserving  its 
strength  and  esculent  properties  all  winter.  Stock  abandon  the  green  grass  of 
the  l^ttom  lands  to  feed  upon  it,  and  on  it  they  keep  fat  all  winter.  Another 
noticeable  featiu*e  in  this  region  is  the  great  number  of  cold  springs  bm*sting  out 
upon  the  surface,  some  of  which  are  sufficiently  large  for  water-powers.  On  the 
hottest  days  they  retain  their  coolness,  and  are  many  degrees  colder  than  the 
water  in  the  neighboring  streams,  to  which  they  ai'c  found  in  close  proxinjity. 

But  the  temr  Walla- Walla  valley,  in  common  parlance,  is  by  no  means 
restricted  to  the  vallev  of  the  river  of  that  name.  Governor  Stevens,  in  his 
valuable  Geographic  Memoir,  thus  alludes  to  its  boundaries  : 

The  Snake  river  forms  a  ^eat  re-enterine  from  the  Clearwater  to  its  junction  with  the 
Columbia,  which  re-entering,  being  bounded  on  the  south  bj  the  Blue  mountains,  has  been 
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named  the  Walla- Walla  valley,  although  that  tennproperly  appliee  to  the  immediate  syslen 
of  valleys  whose  streams  connect  with  the  Walla- Walla  river  itself. 

It  may  be  proper  to  add  that  the  settlers  on  the  Tukannon,  Al-pah-wab^  and 
Pa-ta-ha,  which  are  all  tributaries  of  Snake  river,  would  deem  themselves  oiu- 
lawod  if  denied  their  residence  in  Walla- Walla  valley.  In  language  appre- 
ciated in  this  Territory,  this  valley,  in  its  most  restricted  meaning,  would  find  its 
evnonyni  in  Walla-Walla  countv. 

The  Snake  river,  having  fonned  the  east  boundary  of  the  Territory  from  the 
46th  parallel  to  the  mouth  of  the  Clearwater,  crosses  the  entire  width  of  eastern 
W^ashington  and  empties  into  the  Columbia  about  nine  miles  north  of  the  mouth 
of  the  Walla- Walla.  Some  200  miles  of  its  length  courses  in  and  around  this 
stKJtion.  Its  main  northern  tributary  within  Washington  Territory  is  the  Pelouse, 
which  is  formed  by  two  main  branches,  one  rising  nearly  north  in  the  plain  of 
the  Columbia,  the  other  in  the  Bitter  Root  mountains.  The  latter,  after  ninning 
w-est  130  miles,  joins  the  north  fork  about  12  miles  from  the  mouth  of  Pelouse. 
The  Falls  of  the  Pelouse,  about  nine  miles  from  its  mouth,  are  well  worthy  of 
remark.  The  following  description  is  from  the  pen  of  J.  M.  Stanley,  esq.,  artist 
of  the  Northern  I^acific  Railroad  Exploring  Expedition,  (1853 :) 

The  Pelouse  river  flows  over  three  steppes,  each  of  which  is  estimated  to  have  an  ascent 
of  1,000  feet.  The  falls  descend  from  the  middle  of  the  lower  of  these  steppes.  There  is  no 
timber  along  the  course  of  this  stream,  and  but  few  willows  or  other  bushes ;  yet  the  soil  is 
fertile,  and  the  grass  nutritious  and  abundant  even  in  winter.  The  fall  of  water,  which  is 
about  30  feet  wide,  cannot  be  seen  from  any  distant  point ;  for,  flowing  through  a  fissure  in 
the  basaltic  rock,  porti«»n«  of  which  tower  above  in  jagged  pinnacles,  it  suddenly  descends 
some  l!<ir>  feet  into  a  narrow  basin,  and  thence  flows  rapidly  away  through  a  deep  canon. 
The  distance  from  the  fails  to  Snake  river  is  about  nine  miles  The  valley  widens  consider- 
ably for  about  half  a  mile  from  the  mouth  of  the  Pelouse.  The- home  of  the  Pelouse  Indians 
is  near  this  junction,  where  they  devote  much  of  their  time  to  salmon  fishing.  The  salmon 
ascend  to  the  falls;  but  these  Indians  have  a  legend  which  tells  of  the  wickeduess  of  the 
Indians  higher  up  the  country,  and  how  the  Great  Spirit,  in  his  displeasure,  placed  thef&ll^ 
as  a  barrier  to  the  further  ascent  of  the  salmon. 

Of  the  great  plain  lying  east  of  the  Columbia,  Governor  Stevens  thus  speak^: 

That  portion  of  the  great  plain  lying  east  of  the  main  Columbia,  and  which  may  be  rcganled 
as  bounded  on  the  north  by  tlie  Spokane,  and  on  the  east  by  the  foot-hills  of  the  Bitter  Rixit 
mountains,  is,  for  the  most  part,  well  watered  and  well  grassed.  The  eastern  half  of  this 
portion  is  exceedingly  well  adapted  to  agricultural  purposes.  The  various  streams — the 
Pelouse,  the  Kamas  Prairie  creek  of  the  Coeur  d'Alene,  the  Spokane,  and  Coeur  d'Alei:e 
rivers — are  well  timbered  with  pine,  and  numerous  rivulets  and  springs  are  found  threugrh 
that  portion  of  <he  country,  faciliiating  the  progress  of  settlements,  and  rendering  the  whole 
at  once  available  lor  agriculturists. 

The  Graud  Coulee,  which  is  the  peculiar  specialty  of  this  region,  commences 
on  the  east  side  of  the  Cohuubia,  immediately  north  of  the  chain  of  hills  whicli 
skirt  the  river  in  its  bend  from  White  BluH's  westward ;  after  running  in  the 
same  general  direction  as  these  hills  efistward  some  30  miles,  it  tin*ns  sharply  to 
the  north,  and  continues  in  that  direction  till  it  opens  again  upon  the  Columbia, 
some  GO  miles  below  the  mouth  of  the  S})okane.  The  information  as  to  thi? 
south  arm  and  mouth  of  the  Grand  Coulee  is  derived  from  A.  J.  Tread  way,  e:«|., 
who  surveyed  several  townships  in  its  vicinity  dining  the  past  stmimer,  (1867,) 
under  contract  with  the  surveyor  general  of  this  Territory.     Ho  thus  describes  it : 

The  south  or  southwest  end  of  the  Grand  Coulee  is  on  the  east  side  of  the  Columbia,  iu 
township  l()  N.,  II.  2\i  E.,  at  about  centre  of  the  range  and  south  side  of  the  township.  It 
extends  through  ranges  "24,  i25,  2(>,  27,  "28  east,  and  then  turns  nearly  to  t'.ie  north.  Near  the 
southern  boundary  of  the  township  is  a  range  of  high  hills  from  l,OUti  to  J, 500  feet  high, 
running  nearly  east  and  west,  parallel  with  the  township  lino.  In  the  '  oulee  are  numerous 
broken  or  detached  ledges  of  rocks  from  10  to  75or  100  feet  high,  and  f  (m  100  feet  to  oneor 
two  miles  in  length,  running  generally  in  the  same  direction  with  the  Coulee.  Scattered 
through  the  valley  are  numerous  mounds  of  broken  rocks  seldom  more  than  10  or  20  feet  in 
height. 

Lieutenant  Richard  Arnold,  United  States  army,  of  Stevens's  Exploration, 

(1853,)  describes  the  north  end  as  starting  from  the  Columbia  60  miles  below 
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the  month  of  the  Spokane,  and  moving  in  a  general  direction  sootb-sontliwest. 
He  says : 

The  Grand  Coulee  is  about  10  miles  wide  where  it  opens  on  the  river  at  its  northern  end, 
which  is  100  feet  above  the  water,  and  graduallv  widens  towards  the  south;  its  walls,  800 
feet  high,  are  formed  of  solid  basaltic  rock,  but  diminished  in  height  southward  as  the  bottom 
rose  toward  the  summit  of  the  plain,  until  in  20  miles  distance  they  ended.  Numerous  lat- 
eral ravines  and  canons  were  seen,  running  in  various  directions,  some  of  them  containing 
lakes  without  outlet,  and  streams  10  feet  wide  and  twodeep. 

The  portion  w«st  of  the  Grand  Coulee  bonnded  by  the  Columbia  is  of  basaltic 
formation,  sparsely  grassed  and  scantily  supplied  with  water.  A  large  propor- 
tion of  country  east  and  south  of  the  Grand  Coulee  is  well  adapted  to  grazing 
and  tillage. 

The  Spokane  river  empties  into  the  Columbia  just  below  the  48th  pamllel, 
and  near  the  point  gvhere  the  Columbia,  deflecting  sharply  from  its  southerlv 
course,  forms  the  north  limb  of  the  big  bend  of  that  river  to  the  westward.  X 
few  miles  within  the  eastern  boundary  of  the  Territory  it  receives  its  main  con- 
fluent, the  CoBur  d^Alene,  the  outlet  of  Cobut  d'Alene  lake,  which  is  locateil  in 
that  narrow  strip  of  Idaho  Territory  situate  between  eastern  Washington  and 
Montana.  It  is  to  be  hoped  that  the  efibrt  now  being  made  to  re-annex  this  strip 
to  Washington  will  meet  with  success.  It  is  a  useless  appendage  to  Idaho,  and 
if  county  organization  became  necessary,  the  isolation  from  the  body  of  the  Ter- 
ritory and  the  capital  would  prove  a  source  of  inconvenience  to  the  residents. 
The  reannexation  would  divest  Idaho  of  incongruous  shape,  avoid  parallels  of 
latitude  and  imaginary  lines  as  boundaries,  substituting  therefor  mountain  chains, 
and  it  would  render  intact  a  region  of  country  with  community  of  natural  feature 
and  resources,  and  if  inhabited  at  all,  its  population  would  depend  upon  simi- 
larity of  pursuit. 

The  CoBur  d'Alene  river  has  several  tributaries,  the  principal  of  which  are  the 
St.  Joseph's  and  South  Fork.  The  valleys  of  the  Spokane  and  CoBur  d'Alene 
are  well  adapted  to  settlement,  abundantly  supplied  with  timber  and  water,  and 
affording  a  large  proportion  of  arable  land.  This  region  may  be  regarded  as 
bounded  on  the  north  by  Clarke's  fork,  or  the  Pen  d' Oreille  river,  which,  after 
lea\nng  Pen  d'Oreille  lake,  (east  of  this  Territory,)  runs  northwest  and  entere 
the  Columbia  under  the  49th  parallel.  From  the  Spokane  river  to  the  northern 
boundary  the  country  is  heavily  wooded,  interspei-sed  with  valleys,  many  of 
which  are  now  occupied  by  settlers.  The  extensive  prairie,  or  plain  of  the 
Spokane,  must  not  be  overlooked ;  through  it  passes  the  wagon  road  from  Walla- 
Walla  to  Pen  d'Oreille  lake.  This  vicinity  is  memorable  for  the  short  but  bril- 
liant and  decisive  campaign  of  the  late  distinguished  General  George  Wright, 
(then  colonel  9th  United  States  infantiy,)  in  the  summer  and  fall  of  1§58,  against 
a  hostile  combination  of  the  Spokane,  Pen  d'Oreille,  Pelouse,  and  Cobut  d'Aleno 
tribes  of  Indians,  a  large  number  of  whom,  on  the  16th  May  previous,  had  sur- 
prised and  defeated  Colonel  Steptoe,  of  the  same  regiment,  on  Snake  river. 
Colonel  Wright  was  sent  by  General  N.  S.  Clarke  to  chastise  them.  On  the 
1st  September  he  thoroughly  whipped  them  at  "  Four  Lakes,"  (latitude  47°  32', 
longitude  117°  39',)  without  the  loss  on  his  part  of  a  single  man.  On  the  6th 
he  repeated  the  lesson  at  "  Spokane  i»lains,"  (latitude  47°  40',  longitude  117°  19',) 
in  a  fight  continuing  over  seven  hours,  in  which  the  Indians  were  driven  some  14 
miles,  two  of  their  chiefs  killed,  and  numbers  of  lesser  note.  The  prompt  and 
efficient  conduct  of  Colonel  Wright  forced  the  Indians  to  sue  for  peace.  He 
marched  as  far  as  the  Cobut  d^Alene  mission,  curtailing  their  ability  for  further 
depredation,  and  established  quiet  in  that  region,  which  till  this  time  remains. 
He  also  gloriously  wiped  out  the  humiliation  of  Steptoe's  disaster. 

West  of  the  Spokane  prairie  a  range  of  hills  divides  the  waters  of  the  Spokane 
and  lower  Pen  d'Oreille.  Between  these  hills  and  the  Columbia  are  the  Col- 
ville  and  Chemakane  valleySi  separated  by  a  low  divide.     In  the  latter  wins 
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located  tbe  missionary  station  of  Rev.  Messrs.  Eels  and  Walker,  establislied  in 
1838,  nnder  the  auspices  of  the  American  Board  of  Foreign  Missions,  and  sac- 
cessfully  conducted  till  the  winter  of  1847,  when,  after  the  "  Whitman  massacre," 
it  was  abandoned.  This  valley  affords  a  large  quantity  of  excellent  agricaltoral 
land,  and  is  capable  of  supporting  a  considerable  settlement. 

The  Colville  valley  derives  its  name  from  the  Hudson's  Bay  Company  fort 
of  that  name,  situated  near  the  bank  of  the  Columbia,  in  latitude  48**  37'.  This 
post  was  established  in  1825,  and  during  the  period  when  the  company  were  in 
active  operation  was  second  only  in  importance  to  Fort  Vancouver.  It  was 
erected  upon  a  terrace  about  a  mile  back  from  the  river,  and  about  two  miles 
from  Kettle  falls,  a  vicinity  formerly  noted  for  the  abundance  of  salmon.  The 
establishment  consisted  of  a  dwelling-house,  thi-ee  or  four  warehouses,  a  black- 
smith shop,  and  several  one-story  log  houses.  In  primitive  days  these  were 
enclosed  'within  a  stockade  some  70  yards  square,  with  bastions  at  two  of  the 
angles.  Nine  miles  from  the  fort  was  the  Cattle  Ranch ;  a  grist-mill  situate  on 
the  Stauntehus  river,  (now  Mill  creek,)  three  miles  from  the  fort,  where  quite  an 
extensive  farm  was  cultivated.  This  mill  supplied  the  adjacent  country  and  the 
northern  posts  with  flour,  made  from  the  wheat  raised  in  this  vicinity  by  its  few 
settlers,  mostly  in  the  company's  service,  and  Indians  living  within  a  circuit  of 
70  miles,  who  had  been  instructed  in  agriculture  by  the  Protestant  missionaries, 
also  supplied  considemble.  This  fact  alone  speaks  largely  as  to  the  capacity  of 
Colville  valley  as  a  wheat-producing  region.  The  battcaux  used  by  the  com- 
pany in  the  navigation  of  the  Columbia  were  built  at  this  fort.  It  was  in  fact 
a  recruiting  station  and  rendezvous  for  the  company's  brigades  ;  the  point  where 
the  results  of  trade  were  consolidated  to  be  transmitted  across  the  Rocky  moun- 
tains to  headquarters  in  the  Hudson's  Bay  territory,  from  whence  shipments  were 
made  to  England. 

In  the  iminediato  vicinity  of  the  fort  the  soil  is  sandy,  but  a  short  distance 
back  it  produces  abundant  crops.  We  have  no  recent  meteorological  data  siiffi- 
cientlv  full  to  make  an  exhibit  of  climate  ;  but  the  assertion  is  fullv  \vaiTiuit(^l 
tliat  the  winters  are  many  degrees  milder  than  in  tlK>  same  latitudes  east  of  the 
Rocky  mountains.  Captain  Mullan,  United  States  army,  who  has  been  tho- 
roughly acquainted  with  this  whole  region  since  1853,  compares  the  climate  of 
this  region  with  that  of  St.  Joseph's,  Slissouri,  in  latitude  41°.  The  summer  is 
apt  to  be  hot  and  dry ;  but  little  rain  falls  except  in  spring  and  fall.  Com  suc- 
ceeds well,  though  later  in  maturing  than  in  the  middle  States.  Wheat,  barley, 
oats,  patatoes,  melons,  &c.,  yield  abundantly. 

Colville  valley  proper  is  about  50  miles  long  and  three  wide,  and  larire  quan- 
tities of  very  rich  land  are  unoccupied  and  open  to  settlement.  Hoii.  J.  E. 
Wyche,  a,  judge  of  the  supreme  court,  Washington  Territory,  but  recently 
returned  from  holding  court  at  Pinckney  City,  thus  refers  to  it: 

On  the  rich  lands  dow  unoccupied  in  the  valley  and  on  Mud  lake  and  alon^  on  different 
points  on  the  Columbia  river  there  are  now  the  finest  opportunities  for  sottleuieut  and  happy 
and  prosperous  homes  of  any  part  of  this  upper  coast.  From  100  to  300  families  may  nii'd 
as  rich  land  as  the  sun  shines  on,  with  no  timber  to  be  cleared,  and  with  splendid  timber  jast 
at  hand,  and  the  finest  streams,  and  neodinj^  only  the  touch  of  the  husbandman^s  hand  to 
yield  abundant  harvests. 

Pinckney  City,  oftener  called  Colville,  has  recently  been  established,  and 
already  has  a  population  of  over  200.  Near  it  are  the  United  States  mihtary 
jxjst  (Fort  Colville)  and  the  Indian  reservation. 

This  vicinity  has  attracted  much  attention  as  a  gold  mining  region  since  1854; 
indeed  the  name  of  "  Colville  "  has  attached  to  the  whole  mining  region  of  the 
upper  Columbia  and  its  tributaries,  south  of  the  49th  parallel.  Gold  is  found 
on  all  the  streams  and  bars  from  the  Spokane  river  to  the  northern  boundary, 
and  up  the  Pen  d'Oreille  to  the  Catholic  Mission.  The  richer  fields  of  British 
Columbia  have  attracted  thither  white  miners,  but  a  large  number  of  Cliinamen 
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have  fonnd  successful  einplo3nnent  on  these  various  bars  for  the  past  several 
years. 

On  the  18th  November,  1865,  the  steamer  Forty-nine  was  launched  at  the  old 
Hawkins  barracks,  the  former  winter  quarters  of  the  Northwest  Boundary  Com- 
mission. She  is  114  feet  long,  20  feet  4  inches  wide,  and  5  feet  deep,  with  two 
engines,  12j-inch  bore,  4  feet  stroke — SO-horse  power.  She  was  built  by  Cap- 
tain Lemuel  White,  the  pioneer  steam  navigator  of  the  upper  Columbia.  She 
runs  from  Little  Dalles,  just  south  of  the  49th  parallel,  to  La  Porte  or  Death 
rapids,  distance,  by  course  of  river,  270  miles,  and  within  15  miles  of  Big  Bend, 
British  Columbia. 

Little  Dalles  is  an  embryo  town  established  on  the  Columbia,  some  30  miles 
from  Pinckney  City,  with  which  it  is  connected  by  an  excellent  wagon  road. 
The  collector  of  customs,  district  of  Puget  Sound,  has  located  at  this  point  ^ 
United  States  deputy  collector.  A  large  quantity  of  merchandise  passes  through 
this  place,  as  is  proven  by  the  following  exhibit,  very  kindly  furnished  by  Major 
J.  J.  H.  Van  Bokkelin,  who  acted  in  the  capacity  of  deputy  collector  from  March 
1, 1866,  to  December  1,  1866,  inclusive : 

Vahu  of  goods  imported  bp  HtuUon'i  Bay  Company  on  tdiieh  duties  toere  paid  at  Port  Angelos, 

Amount  of  invoices $4,632  00 

Dalies  paid  on  eame 2,928  21 


* 


Statement  of  goods  in  transitu  from  V<mcouoer's  island  and  British  Columhia  via  Little  Dallea. 

47  saddle  horses,  163  pack  animals,  merchandise;  value $34,175 

From  Kootenais,  British  Columbia,  to  Vancouver's  island  and  British  Colombia: 

68  saddle  hordes,  225  pack  animals,  42  packages  furs ;  value 18, 560 

To  Fort  Shephard,  British  Columbia,  from  Vancouver's  island  and  British  Colam- 

bia:  34  saddle  horses,  167  pack  animals;  value  of  merchandise 42,781 

From  Fort  Shephard  to  British  Columbia  and  Vanconver's  island :  38  saddle  horses, 

195  pack  animals,  35  packages  of  furs ;  value 18,500 

Statement  of  merchandise  shipped  from  Little  Dalles  to  British  Columbia. 

From  Hudson's  Bay  Company,  Fort  Colville :  18  riding  horses,  167  pack  horses, 

28  packages  of  furs  ;  value $16, 700 

From  Oregon  and  Washington  Territory,  via  Yakima  valley  and  Soogoos  lake : 

2,7M  head  of  sheep 22,032 

2,265  head  of  beef  cattle 148,550 

483  bead  of  horses 33,810 

43  head  of  mules 4,300 

l,i:i2headof  pack  animals 113,200 

264  head  of  saddle  horses 26,400 

From  Little  Dalles  to  Big  Bend,  British  Columbia,  via  Columbia  river— canoes  and  boats: 
Vessels  cleared  at  custom  house,  19  canoes,  35  boats,  15  trips  of  steamer  Forty -nine ;  mer- 
chandise cleared  at  custom  house,  $142,487  25. 

RECAPrrULATIOIf. 

Valuation  of  merchandise  imported  into  Colville  district $7, 560  21 

Valuation  of  merchandise  passed  in  transitu 114,016  00 

Valuation  of  animals 83,400  00 

Valuation  of  merchandise,  &c.,  exported 507,479  25 

Climate  of  Eastern  WASHiifGTON. — As  the  central  division  may  he 
regarded  as  the  west  half  of  the  great  plain  of  the  Columbia,  the  general  remarks 
npon  its  ch'mate  measurably  apply  to  the  eastern  portion  of  said  plain.  Meteor- 
ological data  from  continued  observations  at  known  points  are  not  accessible 
within  the  time  allowed  in  the  preparation  of  this  memoir,  and  we  are  forced  to 
content  ourselves  with  a  single  citation,  the  mean  result  of  one  and  a  half  years' 
observations:  Fort  Walla-Walla,  latitude  46°  3',  longitude  118°  25%  altitude 
1,396— spring,  47°;  summer,  73Mj  fall,  53°.6j  winter,  34M  ;  mean  for  year, 
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Oaptain  Mallan^  late  of  United  States  anny^  long  on  duty  in  this  oectioi^ni 
his  Military  Road  report,  thus  refers  to  the  climate : 

The  meteorological  statLitict  oollected  daring  t^  great  nnmher  of  j$aim  faava  *"*«'rW  m  t» 
trace  an  ioochimenal  line  across  the  continent  from. St.  Joseph's,  lliaKroii,  to  the  FsciSe; 
and  the  direction  taken  by  this  line  is  wonderfal,  and  worthy  the  most  impoktaat  titftfifttii 
in  all  fbtnre  legislatioii  that  looks  towards  the  traTel  and  setdement  of  tUs  etj/tnOijr,  lUs 
line,  which  leaves  St.  Joseph's  in  latitade  40^,  follows  the  generftl-ltne  of  the  Platle  to  Fort 
Laramie,  where,  from  newl|T  introdaced  canses,  it  tends  northwestwardly,  b^woen.  the  Wind 
Biver  chain  and  the  Black  Hiljs,  crossing  the  snmmit  of  the  Rocky  numntains  in  latitade 
47^ — shovdng  that  in  the  inlervil  from  »t  Joseph's  it  had  gained  six  degrqea  ef  latitade. 
TYEusing  it  still  farther  westward,  it  goes  as  high  as  46^,  aMl  develops  Itaelf  la  a  Cm-like 
shape  in-the  plains  of  the  Colombia. 

It  may  certainly  be  said  of  the  npper  Golmnbia  baan,  oonmdering  its  altkiide 
and  high  latitude^  its  climate  is  remarkable  for  mildness.  On  the  open  mshie 
the  snow,  never  deep,  seldom  covers  the  ground  a  week  at  a  time ;  in  the  neavy 
timber  and  in  shelteied  places  it  remains  mnch  longer  on  the  scaface.  It  is  sel- 
dom essential  to  house  or  feed  stock,  though  occasional  severe  winters  serve  as 
warnings  to  provide  food  and  shelter.  One  or  two  months^  feed  is  the  extent 
which  necessity  ever  requires  in  the  heaviest  winters.  The  Indians,  who  own 
eztenftive  bands  of  horses,  takeno precaution,  sometimeB  shifting  thdr  camps 
finr  better  grass,  and  they  seldom  lose  stock  by  occasion  of  severilr  of  winter. 
A  notlceaMc  concomitant  or  the  winter  of  the  upper  Columbia  is  tMChenook 
wind ;  it  is  a  warm  current,  more  properl v  a  gale,  occasionally,  during  the  winter 
months,  blowing  up  through  the  channel  of  the  Columbia  £tx>m  the  soothwest 
•A  few  hours^  continuance  will  remove  every  vestige  of  snow  horn  the  eazth  ofer 
which  it  sweeps. 

Th^re  is  no  hazard  in  the  statement  that,  for  health  and  salubrity,  ihae  is 
no  dimate  in  the  worid  which  surpasses  that  of  Washington  Tenitoiy  u  the 
two  portions  east  of  the  Cascade  mountains. 

The  Counties  of  Wabhinoton  Territory. — The  Territory  is  divided 
into  21  counties,  viz:  Chelialis,  Clallam,  Clarke,  Cowlitz,  Island,  Jeficison, 
King,  Kitsap,  Klikitat,  Lewie,  Mason,  Pacitic,  Pierce,  Skamania,  Snoboinisb, 
Stevens,  Thurston,  Wahkiakum,  Walla- Walla,  Whatcom,  and  Yakima. 

Chehalis. — Population,  300;  assessed  value  of  property,  $100,199  94; 
area,  1,600  square  miles.  The  geographical  position  of  this  coimty  is  best 
defined  by  referring  to  its  special  feature,  Gniy's  harbor,  and  the  valley  of  the 
river  which  confers  its  name.  It  lies  upon  the  Pacific,  and  its  north  boundaij 
is  about  midway  between  Capes  Disappointment  and  Flattery.  It  was  organ- 
ized by  act  of  the  Washington  Territory  legislature,  April  14,  1854.  County 
seat,  Montesano ;  post  ofiices  or  towns,  Ccdarville,  Chehalis  City,  Cosmopolis, 
Elma,  and  Satsop.  It  contains  a  largo  quantity  of  rich  bottom  lands  and  prai- 
ries, and  is  one  of  the  best  agricultural  sections  of  the  Territory. 

Eoads. — Till  recently  the  travel  between  these  settlements,  all  located  upon 
Gray's  harbor  or  the  Chehalis  river,  was  by  water.  The  roiid  from  Olympia, 
on  Puget  sound,  terminated  at  Cedarville,  where  canoes  were  taken  for  the 
remaining  journey  to  Gray's  harbor,  although  there  were  trails  along  the  hanks 
of  the  river,  and  one  crossing  to  the  Willopah  settlement  in  Pacific  county.  A 
road  has  just  been  completed  from  Satsop  to  Olympia,  very  materially  shorten- 
ing the  distance  between  the  lower  Chehalis  settlements  and  the  sound.  A 
beach  road  from  Chehalis  City  to  the  northern  cape  of  Shoalwator  bay  con- 
nected these  settlements  with  Pacific  county  and  Astoria,  Or^on. 

Clallam. — Population,  305 ;  assessed  value  of  property,  $97,396  31 ;  arefl, 
1,720  square  miles;  number  of  acres  of  land  on  which  taxes  are  paid,  9,300. 
This  county  was  established  by  act  of  Washington  Territoiy  legislature,  April 
26,  1854.  Its  fiill  northern  length  is  washed  by  the  Straits  of  Foca,  and  its 
western  boundary,  about  40  miles  in  length,  borders  on  the  Paciio  ooettn. 
County  seat,  New  Dungeness^  post  offices  and  towns,  Port  AngeloB  and  Nee^ 
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Bay.  Skiitiiig  the  stiaits  fin>m  tlie  east  boundair  to  iM«ar  Pm  Aiu^f'los  there 
is  a  wide  belt  of  excellent  land,  wbicli  is  venr  geneially  oecnpieil  bv  dettlersu 
The  river  bottoms  aze  Terr  rich,  and  the  opening  of  the  loads  fivHii  t\e  straits 
to  the  QmlMinTte  river  has  developed  the  existence  of  a  rich  sectiivn  of  laml 
heretofne  unknown.  Most  of  the  travel  from  place  to  place  is  by  the  straits* 
A  road  has  been  opened  £rom  the  easinn  setdements  lo  Poit  An^elos,  and  short 
loads  connect  the  former  settlements  with  Port  Disooveiy  and  l^ort  Townsen<l. 

Clarke. — ^Popolation,  2,089;  assessed  valne  of  niopeity,  $611,657;  area^ 
1,400  square  miles ;  nnmber  of  acres  of  land  on  whicn  taxes  aie  paid,  94,731. 
Acres  planted  in  wheat,  932 ;  in  oats,  1,805 ;  in  rye,  52;  in  barley,  78 ;  in  peas« 
120 ;  in  potatoes,  215.  Lnmbor  mills,  12 ;  flooring  mills,  3  ;  sch«iols,  26 ; 
chnrches,  9;  stores,  31.  One  steam  vesseL  HoTBeSi  1,039 ;  moles,  87 ;  cattle, 
3,980;  sheep,  4,463;  hogs,  1,469. 

This  is  the  oldest  coonty  in  the  Territory.  The  provisional  government  of 
Or^on,  Jane  27,  1844,  established  the  district  of  Vancouver,  embracing  all  of 
the  then  Oregon  Territory  north  of  the  Columbia  river.  By  act  under  same 
government,  December  22,  1845,  the  word  '^ county"  was  sul^tituteil  for  '*  dis- 
trict" Under  the  Or^on  territorial  government  the  name  of  ** Clarke"  was 
adopted  in  place  of  ^'Vancouver."  County  seat,  city  of  Vancouver,  one  of  the 
most  thriving  settlements  in  the  Territory.  Here  was  established  the  head- 
quarters of  Uie  Hudson's  Bay  Company  west  of  the  Rocky  mountains.  The 
early  Catholic  missionaries,  in  1838,  first  commenced  their  labors  at  this  point. 
£arly  alter  the  treaty  of  1846  United  States  troops  arrived  in  the  Territory, 
since  which  time  it  has  been  occupied  as  a  military  post,  long  the  headquarters 
of  a  military  division  or  department. 

Towns  cind  Fast  Offices, — Lake  River,  Lincoln,  Pekin,  Union  Ridfe,  and 
'W^shougaL  The  county  borders  the  Columbia  river,  and  is  about  equidistant 
from  the  Pacific  ocean  and  the  summit  of  the  Cascade  mountains.  ,Tho  settle- 
xnents  are  connected  by  roads,  but  the  main  territorial  road  from  Fort  Vancouver 
to  Fort  Steilscoom,  passing  along  the  Columbia  river  to  the  Cowlitz,  at  cert^iin 
seasons  is  inundated ;  from  this  fact  and  the  facility  of  travelling  on  the  Coluin* 
biii  this  road  has  only  a  nominal  existence. 

Cowlitz. — Population,  480 ;  assessed  value  of  property,  $186,079 ;  area,  460 
square  miles ;  number  of  acres  on  which  tax  is  paid,  20,918. 

This  county  lies  immediately  west  of  Clarke,  with  about  20  miles  of  shttro 
line  on  the  Columbia  river,  with  25  miles  of  length  of  the  Cowlitz  river  trav- 
ersing it  north  and  south.  Its  southeast  comer  is  about  35  miles  east  of  the 
mouth  of  the  Columbia  river.  Besides  the  valley  of  the  Cowlitz  several  tribu- 
taries of  that  river  afibrd  a  larga  quantity  of  rich  bottom  land.  Nearly  one-tbird 
of  the  county  is  included  in  these  valleys.  A  short  distance  back  of  the  rivers 
large  tracts  of  unoccupied  lands  afibrd  great  inducement  for  nettlement.  No 
portion  of  the  county  is  further  removed  from  either  the  Cowlitz  or  Columbia 
than  15  miles,  hence  access  to  market  is  insured.  The  whole  county  iH  good 
soil.  Fifty  bushels  of  wheat  to  the  acre  is  not  an  unusual  yield  in  thcHO  bott<»ia 
lands.  This  couuty  was  set  ofi*  from  Lewis  county  by  the  legislature  of  thin 
Temtory,  April  21,  1854.  Monticello  is  the  coimty  seat.  This  is  the  point  of 
departure  for  travel  from  the  Columbia  river  to  Puget  sound.  Castle  ll<»ck  and 
Oak  Point  are  the  remaining  post  offices.  At  the  latter  point  is  located  AlxT- 
nethy's  saw-mills,  at  which  al>out  4,000,000  feet  of  lumber  are  annually  manu- 
factured. There  is  also  a  small  saw-mill  on  the  Cowlitz  river  about  12  miles 
above  Monticello. 

Beads. — This  county  is  so  located  that  roads  from  the  Columbia  river  to 
Puget  sound  must  either  commence  in  or  pass  through  it.  Here  oommences 
or  terminates  the  land  travel  between  the  river  and  the  northern  Hettlements. 
The  military  road  from  Steilacoom  and  the  territorial  road  from  Olympiaend  here, 
and  the  transit  to  Portland  or  Vancouver  is  completed  by  steamboats  via  the 
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river.  The  portion  of  road  between  Montioello  and  Vanoonver  is  located,  but 
Bcaroely  ased.  The  old  Hudson's  Bay  trail,  which  comes  down  the  Colambia  river, 
may  be  travelled  at  certain  seasons  of  the  year,  and  was  much  used  for  drivii^ 
stock,  but  even  they  are  now  most  generally  transported  in  bailee  to  Monticello, 
towed  by  the  steamers.  On  the  east  side  of  Gowlitz  river  a  rcMd  is  opened  ecm- 
necting  all  the  setdements.  From  Monticello  to  Oak  Point,  and  from  Oak 
Point  to  Boisfort  prairie  in  Lewis  county,  roads  have  been  opened,  th^  latter 
connecting  with  a  territorial  road  from  Boisfort  to  Olympia. 

Island. — Population  409 ;  assessed  value  of  property  $261,731 ;  area  250 
square  miles.  The  following  surplus  produce  remained  on  hand  May,  1867,  at 
time  of  annual  assessment,  which  indicates  the  producing  character  of  this  set- 
tlement: 1,416  tons  of  hay;  2,687  bushels  wheat;  15,815  bushels  barley; 
9,382  bushels  of  oats;  5,925  bushels  of  potatoes;  fruit  trees,  9,868;  horges, 
268 ;  cattle,  964 ;  sheep,  1,234 ;  hogs,  1,156. 

The  county  was  established  by  the  Oregon  territorial  legislature,  January 
6,  1853.  It  consists  of  the  two  islands  of  Whidby  and  Gamano.  The  county 
seat  is  Coupeville.  Towns  and  post  offices-— Goveland,  Orescent  Harbor,  Oak 
Harbor,  and  Utsalada,  the  latter  of  which  places  is  the  site  of  the  extensive 
saw-null  of  Messrs.  Greman  and  Graney,  on  Gamano  island.  While  isolated 
from  the  remainder  of  the  Territory  the  settlements  on  Whidby's  island  are  ccm- 
nected  by  good  roads. 

Jefferson. — Population,  650:  assessed  value  of  property,  $301,584  27; 
area,  1,670  square  miles.  Established  by  the  Oregon  territorial  legislature 
December  22,  1852. 

This  county  has  an  extensive  shore  line  upon  the  straits  of  Juan  de  Fnca  and 
Admiralty  inlet,  embracing  ports  Discovery,  Townsend,  and  Ludlow.  It  then 
extends  south  of  Glallam  countvto  the  FadUe  ocean.  On  ports  Discovery  and 
Ludlow  extensive  steam  saw-mills  are  located,  giving  employment  to  numeroad 
hands  and  constituting  centres  of  population.  Port  Townsend,  on  the  bay  of 
that  name,  is  the  county  seat.  It  is  the  site  of  the  custom-house  of  the  district 
of  Puget  sound ;  the  marine  hospital  is  located  here,  and  at  the  head  of  the  ]>av 
is  the  military  post,  (Fort  Townsend.)  The  bay  is  six  miles  long,  four  wide, 
and  an  excellent  harbor.  Towns  and  post  offices — Chemican,  Port  Discover)*, 
and  Port  Ludlow.  Water  transportation  is  relied  upon,  as  most  of  the  settle- 
ments are  in  the  vicinity  of  the  sound.  Roads  connect  Port  To\nisend  with 
Port  Discover)'^,  and  with  the  prairie  settlements  back. 

•  King. — Population,  725  j  assessed  value  of  property,  $414,043;  area,  1,800 
square  miles ;  acres  under  cultivation,  3,650.  Organized  by  the  Oregon  territo- 
rial legislature  December  22,  1852. 

In  this  coimty  are  embraced  the  rich  agricultural  valleys  of  the  Dwamisb, 
White,  and  Green  rivers,  and  the  extensive  coal  fields  back  of  Lake  Washing- 
ton on  the  Squak,  Black,  Dwamish,  and  Green  rivers.  Seattle  is  the  county 
seat  J  a  thriving  town,  in  which  is  located  the  university  of  the  Territory.  Towns 
and  post  offices — Gedar  river  and  Freeport. 

Hoads, — Seattle  is  connected  with  Steilacoom  by  a  good  wagon  road,  and  dar- 
ing the  past  season  a  wagon  road  has  been  constructed  across  the  Snoqualmie 
pass  of  the  Gascade  mountains  into  the  Yakima  valley. 

Kitsap. — Population  610  j  assessed  value  of  property,  (551,266  ;  area,  400 
square  miles. 

This  county  was  organized  by  act  of  the  legislative  assembly  of  this  Territory, 
passed  January  16,  1857,  under  the  name  of  Slaughter  county,  in  honor  of  the 
gallant  Lieutenant  W.  A.  Slaughter,  United  States  army,  who  was  killed  in 
the  Indian  war  of  1855-'56.  By  a  provision  in  the  biU  the  people  of  the  county 
were  authorized  to  vote  for  a  name  at  the  next  general  election,  (1857.)  At  such 
election  the  name  Kitsap  was  adopted  after  the  Indian  chief  whose  tribe  occu- 
pied considerable  portion  of  the  county,  one  of  the  most  prominent  and  able 
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of  tbe  leadens  of  the  faoetOe  Indians.  The  oonnty  may  be  described  as  the 
peninsula  between  Hood's  canal  and  Admiralty  inlet,  including  Biunbridgo  and 
Blake's  islands,  with  50  miles  of  shore  line  upon  Hood's  canal  and  80  upon 
Admiralty  inlet.  No  portion  of  the  county  lies  further  from  navigable  water 
than  four  miles.  This  county  is  noted  for  its  extensive  lumbering  mills.  Port 
Madison  is  the  county  seat,  on  the  excellent  harbor  of  that  name.  Towns  and 
post  offices — ^Teekalety  8eabec,  Port  Orchard,  and  Port  Blakely. 

Roods, — ^Between  P(Mrt  Madison  and  Teekalet  the  portage  is  made  by  a  road 
nine  miles  in  length.  Port  Orchard  to  Seabec,  a  distance  of  four  miles,  is 
made  over  a  well-defined  traiL  Water  transportation  is  the  prevalent  method 
of  communication  between  the  settlers  themsdvee^  as  also  with  other  portions  of 
the  Territory. 

Klixitat. — ^Population,  300  \  assessed  value  of  property,  tl25,342 ;  area, 
1,850  square  miles;  number  of  acres  of  land  on  which  taxes  are  paid,  6,778; 
established  by  legislative  assembly  of  this  Territoiy  December  20,  1859; 
county  seat,  Rockland.  The  Dalles  in  Oregon  is  the  post  office  for  this  whole 
region,  including  even  the  county  seat  The  Yakima  Indian  reservation  and 
the  Simcoe  agency  are  located  in  this  county.  The  Indian  industrial  school, 
under  management  of  Bev.  J.  H.  Wilbur,  at  this  agency,  has  been  a  decided 
success. 

Lewis. — ^Population,  550 ;  assessed  value  of  property,  $268,095 ;  area,  1,580 
square  miles.  Established  by  the  Oregon  provisional  government  December 
21,  1845;  county  seat,  Claquato;  towns  and  post  offices — ^Boisfort,  Cowlitz, 
Highland,  Newankum,  Saunders,  and  Skookum  Chuck. 

This  county  is  one  of  the  best  agricultural  sections  west  of  the  Cascade  moun- 
tains. Thoroughly  watered  by  the  Chehalis  and  Cowlitz  rivers  and  several  of 
their  tributaries,  its  prairies  and  rich  bottoms  offer  great  inducement  to  settlement. 

Roads. — ^The  territorial  road  and  nudl  route  from  Olympia  to  Montlcello  runs 
through  the  whole  breadth  of  this  county.  A  second  territorial  road,  crossing 
the  SKooknm  Chuck  and  Newankum  and  avoiding  the  Chehalis  river,  terminates 
at  tbe  old  Cowlitz  landing.  Boisfort  is  connected  with  Claquato  by  a  gcnxl 
wagon  road,  and  also  by  a  road  with  Mopah,  in  Pacific  county. 

Mason. — ^Population,  219 ;  assessed  value  of  property,  $44,480 ;  area,  1,600 
square  miles.  Organized  under  the  name  of  Sawamish  county  by  the  Washing- 
ton Territory  legislature,  March  13,  1854.  Name  changed  to  Mason,  January 
8,  1864,  in  honor  of  the  memory  of  Mr.  Charles  H.  Mason,  deceased,  first  sec- 
retary of  the  Territory  in  order  of  time  as  well  as  by  efficiency  of  service,  and 
long  and  ably  its  acting  governor.  County  seat,  Oakland.  Towns  and  post 
offices — Arkada,  Kamilchic,  Skokomish,  Sherwood's  mills,  and  Union  city.  A 
road  has  been  opened  from  Oakland,  near  the  head  of  Skookum  bay,  to  Ol3anpia, 
which  is  used  for  driving  stock.  Water  commimication,  by  the  sound  and  its 
several  bays,  is,  however,  the  usual  method,  and  in  the  present  location  of  settle- 
ments the  most  available. 

Pacific. — Population,  375;  assessed  value  of  property,  9135,568;  area,  1,140. 
Established  by  Oregon  territorial  legislature  February  4,  1857.  This  is  the 
southwestern  county  of  the  Terrivory,  bordering  on  the  Columbia  river  and  the 
Pacific  ocean,  its  great  specialty  the  basin  of  Shoalwater  bay.  It  is  noted 
for  its  oysters  and  fisheries.  An  extensive  establishment  for  the  manufacture  of 
water  cement  has  just  been  completed  by  Mr.  J.  B.  Knapp,  on  the  ColumY>ia ' 
river,  about  two  miles  east  of  Chenook.  The  supply  of  rock*  is  inexhaustible. 
Preparations  are  made  to  supply  at  least  150  tons  per  month.  About  $20,000 
have  been  expended  in  the  buildings  and  machineiy. 

The  county  seat  of  Pacific  county  is  Oysterville.  Other  post  offices  and  town»— 
Willopah,Bruceport,  Chenook,  and  Paofic  City. 

PiSKCB. — Population,  860 ;  assessed  value  of  property,  $508,806  50 :  area, 
2,000  square  miles.    Oiganized  by  act  of  the  legislative  assembly  of  Oregun 
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Territory,  December  22,  1852.  In  this  county  is  located  the  mammotli  dmm 
of  the  Pnget  Sonnd  Agricultural  Company  for  lands  appurtenant  to  Fort  Nis- 
qui^lly,  called  the  Nisqually  claim.  About  a  mile  east  of  the  city  of  Steilapoom 
the  United  States  fort  of  that  name  is  located.  From  this  point  commences  the 
military  road  to  Wallula  (the  old  fort  -Walla-Walla)  via  the  Nachess  pass  of 
the  Cascade  mountains,  opened  by  the  people  of  Thurston  and  Pierce  counties 
in  the  summer  of  1853,  and  an  appropriation  by  Congress  of  $20,000  expended 
upon  it  in  1854,  by  Lieutenant  Richard  Arnold,  United  States  army.  A  general 
idea  of  the  line  of  this  road  will  be  obtained  by  consulting  the  table  of  dii^tances 
measured  by  odometer  at  the  time  of  construction.  The  points  designated  gen- 
erally indicate  camps  where  the  best  water  and  the  greatest  amount  of  wood  and 
grazing  may  be  obtained.  The  first  colunm  of  figures  indicate  the  distance 
from  point  to  point,  and  the  second  the  distance  from  Steilacoom : 

Miles. 

ToPuyfaiup  river 22^      22i 

First  crossing  of  White  river 9i     3li 

Last  prairie  on  White  river 4 6^      38 

Second  crossiDg  of  White  river ]1|      43) 

Sixth  erussingof  White  river 5i      5r>i 

LfcTdte - - 3f     50i 

First  crossing  of  Green  river l|      6Ji 

Bare  Prairie 3f      6;^ 

Last  crossing  Green  river  at  western  base  of  moantain 10^     7:i 

First  prairie  on  sammit  of  moantain 3f     77^ 

Lost  prairie  on  sammit  of  moantain 2^     79^ 

First  crossing  of  Nachess  river 51      84| 

Crossing  of  Papattsally... l^     9C^ 

Month  of  Bamping • 4^      9^4 

Last  crossing  of  Nachess  river ]]|  lli| 

Weoass 10  121i 

Where  road  leaves  Wenass  valley - J6  irrj 

First  crossing  of  Yakima  river 4  141i 

"First  water  after  leaving  Yakima  river l^f  1.V.4 

Second  water  after  leaving  Yakima  river 7^  1H7 

Brackish  Spring IGf  \K\\ 

Great  Bend  ot  the  Yakima 18^  2in2 

Near  mouth  of  Yakima ir>^  VlTJ 

Terminus  of  rente,  opposite  Wallula ItJ  2'M\ 

The  road  from  Fort  Vancouver  passes  through  this  county,  contiiining  to  Fort 
Bellingham  at  the  extreme  north  of  the  Territory,  though  not  travelled  beyond 
Seattle.  From  Steilacoom  to  this  latter  point  the  mails  are  wirried  tri-weikly 
on  this  road.  The  settlements  scattered  tliroii£:h  the  county  are  connected  wiih 
each  other  b}'  good  roads  permeating  the  county,  and  communicating  also  with  the 
farming  settlements  of  Thurston  and  King  counties. 

The  county  scat  is  Steilacoom.  Post  otlices — Franklin,  Nisqually,  and  Span- 
away  J  the  fonner  named  beings  the  post  oflice  of  the  flourishing  agricultural 
settlement  in  the  valley  of  the  JPuyallup.  Here,  also,  is  an  Indian  reservation, 
at  which  are  concentrated  most  of  the  tribes  of  the  head  of  Puget  sound. 

Skamania. — Population,  270;  assessed  value  of  property,  $260,365 ;  area, 
1,800  square  miles ;  organized  by  act  of  legislative  assembly,  Temtory  of  Wajili- 
ington,  March  9,  1854.  This  is  a  mountainous  section,  there  being  but  little 
available  land  within  its  great  area  immediately  bordering  on  the  Columbia 
river.  The  width  of  the  county  embraces  the  summit  of  the  Cascade  range;  in 
it  are  the  great  cascades  of  the  Columbia,  the  great  gorge  made  by  the  vast 
aggregation  of  the  waters  of  the  upper  Columbia  and  its  innumerable  confluents 
and  tributaries  forcing  an  exit  through  this  great  mountain  chain.  Through  this 
pass,  around  these  rapids  and  falls,  the  first  railroad  west  of  the  Rocky  monn- 
tains  was  constructed  to  avoid  these  obstructions  to  steamboat  navigation. 

Another  matter  worthy  of  remembrance  connected  with  this  county  was  the 
passage  by  the  legislative  assembly  of  this  Tenntory  of  an  act  (January  14,  ISGo) 
dismembering  this  county  and  dividing  its  territory  between  Clarke  and  Klikitat 
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counties.  Congress  having  in  the  organic  act  reserved  the  privilege  to  disprove 
temtorial  legislation,  annulled  said  law  of  the  assembly  of  the  Territory,  (Jur.-e 
29 J  ISGGj)  and  reinstated  8kamania  oonnty ;  the  only  instance  in  territorial  legis- 
lation in  which  Congress  has  intervened. 

County  seat  is  Cascades.  By  this  is  meant  Lower  Cascades ;  the  Upper  Cas- 
cades is  the  only  other  town.  Both  are  the  termini  of  the  Cascade  railroad ;  hoth 
are  points  of  departure  for  the  steamboats  of  the  Oregon  Steam  Navigation  Com- 
pany plying  up  or  down  the  Colnmbia  river. 

The  narrow  strip  of  land  over  which  the  railroad  passes  affords  but  little  room 
for  any  other  road.  There  is,  however,  a  military  road  from  Fort  Vancouver 
(called  in  the  act  of  Congress  making  the  impropriation  for  its  construction, 
Columbia  City  barracks)  to  Fort  Dalles.  This  road  affords  land  communication 
between  the  Cascades  and  the  settlements  of  Clarke  county,  but  travel  by  the 
river  almost  the  universal  mode  of  communication. 

Snohomish. — Population,  285;  assessed  value  of  property,  $69,022  86 ;  area, 
1,500  square  miles;  acres. under  cultivation,  1,200;  organized  by  act  of  Wash- 
insrton  Territory  legislature^  January  14,  1861.  This  county  is  noted  for  the 
pine  timber  which-  ssirts  its  numerous  streams,  which  aro  resorted  to  by  logging 
camps.  These  camps  aro  transitory  and  made  up  entirely  of  males,  and  hence 
the  great  proponderance  of  male  population.  This  also  accounts  for  the  fact 
that  at  different  periods  such  discrepancies  arise  in  attempted  estimates  of  popu- 
lation. 

The  county  seat  is  Snohomish  City;  Mnckelteo  and  Tulalip  (the  latter  the 
site  of  the  Indian  reservation)  are  the  other  post  offices  in  this  county.  ^ 

Stevens. — Population,  550;  assessed  value  of  property,  $200,579;  area, 
28^000  square  miles;  acres  under  cultivation,  2,500.  "^his  county  embraces 
over  one-third  of  the  area  of  the  Territory,  lying  upon  both  sides  of  the  Columbia 
and  between  the  Cascade  mountains  and  the  eastern  boundary  of  the  Territory. 
On  the  29th  January,  1858,  the  present  county  of  Stevens  and  the  territory 
included  within  the  county  of  Yakima  were  erected  into  a  county  by  the  legis- 
lature of  this  Territory.  No  organization  being  effected  under  said  act  the  legis- 
lature passed  a  similar  law  January  27,  1862,  constituting  the  before  described 
territory  into  Spokane  county.  On  the  20th  January,  1863,  the  territoiy  east 
of  'the  Columbia  was  set  off  and  erected  into  a  separate  county,  and  named 
Stevens  county  in  honor  of  the  late  General  Isaac  I.  Stevens,  Washington's 
first  and  most  distinguished  governor.  January  19, 1864,  Stevens  and  Spokane 
counties  were  consolidated  and  the  name  of  Stevens  ascribe<l  to  the  united  terri- 
tory. To  attempt  a  description  of  this  large  and  interesting  region,  would  be 
to  renew  the  notice  of  the  great  plain  of  the  Columbia,  the  Spokane  plains,  the 
Grand  Coulee,  the  Colville  valley,  all  of  which  have  been  extendedly  noticed 
in  the  preceding  geographic  memoir,«which  is  referred  to  as  largely  applicable 
to  this  county. 

The  countv  seat  is  Pincknev  City.  There  aro  other  settlements  and  towns 
at  various  points,  but  it  alone  is  a  post  office. 

jRoads. — Wagon  roads  from  Walla- Walla  to  Colville ;  from  White  Bluffs  to 
Lake  Pen  d'Oreille,  the  Midlan  road ;  a  road  from  the  Dalles  through  the  Yakima 
valley,  and  on  the  west  side  of  the  Columbiii,  to  Colville,  and  roads  connecting 
with  the  passes  of  the  Cascade  mountains  traverse  this  region,  and  are  much 
travelled  by  miners  and  parties  driving  stock  into  British  Columbia  and  to  the 
Pen  d'Oreiile  and  other  mining  regions. 

Thurston. — Population,  2,045;  assessed  value  of  property,  $776,622  75; 
area,  672  square  miles;  number  of  acres  on  which  taxes  are  paid,  82,522 ;  cattle, 
2,691 ;  sheep,  7,877;  hogs,  696.  Established  by  act  of  Oregon  territorial  gov- 
ernment, January  12,  1852.  County  seat,  Olympia,  the  seat  of  government  of 
the  Territory.  At  Tumwater,  in  this  county,  the  first  American  settlement  north 
of  the  Columbia  was  made  in  the  fall  of  1845. 
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P09t  Offices  and  Towns. — ^Beaver,  Gbambei's  Prairie,  Coal  Bank,  Miami,  Gxaad 
Mound,  and  Tornwater. 

Hoods, — Olympia  being  the  bead  of  Poget  sound,  water  eomrnunication  firora 
the  northern  settlements,  Victoria  and  British  Columbia,  and  the  land  travel 
from  the  Columbia  river  northward,  terminates  at  this  point.  Here,  then,  maj 
be  said  to  start  the  great  tboronghfiue  of  communication  between  the  soand  and 
Columbia  river,  terminating  at  Monticello,  where  steamboat  navigation  is  resumed. 
There  are  no  less  than  three  routes  within  this  county  southward  to  Skookum 
Chuck,  two  thence  to  the  Cowlitz  river— one  (the  military  road)  continuing  down 
the  Cowlitz  to  Monticello;  an  excellent  wagon  road  connects  with  Steilaooom 
and  thence  to  Seattle.  This  county  is  admirably  adapted  for  roads,  and  the 
settlements  are  all  accessible  by  well  defined  and  good  roads. 

Wahkiakum. — ^Population,  63;  assessed  value  of  property,  $9,653  33;  area, 
225  square  miles.  Established  by  act  o(  Washington  lemslatnre,  April  25, 1854. 
Cathlamette  is  the  county  seat,  and  poet  office  for  the  whole  county.  This  county 
borders  on  the  Columbia  river  just  east  of  Pacific  county.  The  greatest  portion 
is  rough  and  mountainous,  confining  settlements  to  the  river  front.  The  timber 
is  of  an  excellent  quality  and  most  abundant,  but  agricultural  tracts  are  few  and 
not  extensive. 

Walla-Walla.— Population,  3,500 ;  assessed  value  of  property,  $1,762,816 ; 
area,  8,000  square  miles:  acres  of  land  on  which  taxes  are  paid,  21,152;  acres 
in  com,  2,307;  acres  in  wneat,  7,729;  acres  in  oats^  4,045;  acres  in  barley,  1,125; 
acres  in  timothy,  568.  In  1866  tiie  yield  wasas  follows:  Wheat,  500,000  bu^els; 
oats,  250,000  bushels;  barley,  200,000  bushels;  com,  150,000  bushels;  beans, 
170,000  pounds.  .  Six  flouring  mills,  six  saw-mills,  two  planing  mills,  two  dis- 
tilleries, one  foundry,«52  threshii^,  heading  and  reaping  machines. 

The  act  of  assembly  of  this  Territoiy  creating  this  county  passed  April  25, 
1854.  It  then  included  all  th^  territoiT  between  the  Cascade  mountains  and 
the  Rocky  mountains  and  the  46th  and  49th  parallels,*  excepting  thereout  a 
fraction  of  Skamania  and  the  county  of  Klikitat.  Settlers  were  scattered  through 
this  vast  region,  but  so  widely  apart  that  no  organization  was  at  the  time 
attempted.  The  Indian  war  of  1855-'56  caused  many  to  abandon  the  region. 
At  its  close.  Colonel  Steptoe  issued,  to  say  the  least,  a  most  remarkable  order, 
dated  August  20^  1856,  that  "no  emigrant  or  other  white  person,  except  fbe 
Hudson's  Bay  Company,  or  persons  having  ceded  rights  from  the  Indians,  m\\ 
be  permitted  to  settle  or  remain  in  the  county."  This  emanated  from  Major 
General  Wool,  then  commander  of  the  Pacific  military  department.  This  decree 
of  expatriation  and  forbidding  of  settlement  continued  till  the  sprint  of  1S59, 
when  Major  Grier,  United  States  dragoons,  consented  that  the  rich  valley  of  the 
Walla- Walla  might  be  occupied  by  American  settlers.  Its  growth  and  progress 
dates  from  that  period,  and  it  is  now  the  most  populous  and  wealthy  county  in 
the  Territory. 

The  county  seat  is  the  city  of  Walla- Walla,  the  largest  town  in  Washington 
Territory.  Post  offices — Coppei,  Mullan's  Bridge,  Touchet,  Wallula,  all  centres 
of  thriving  settlements. 

Boads. — Wallula  (the  old  Fort  Walla- Walla)  was  the  point  where  the  great 
emigrant  route  coming  into  Oregon  struck  the  Coliunbia  river.  It  is  now  tbe 
eastern  terminus  of  usual  steam  navigation  on  the  Columbia,  though  occasional 
trips  at  favorable  stages  of  water  are  continued  as  far  as  White  Bluffs.  In 
primeval  days  the  emigrants  continued  down  the  river  in  boats  or  on  a  road  along 
the  river  to  the  Dalles.  In  1853,  a  road  was  constructed  from  this  point,  or 
rather  from  the  opposite  side  of  the  river,  via  Yakima  valley  and  Nachess  Pass, 
to  Fort  Steilacoom,  on  Puget  sound.  A  good  wagon  road,  travelleil  daily  by 
coaches,  connects  it  with  Walla- Walla  City,  30  miles  east.  During  the  past 
year  a  road  (Wastuckna  wagon  road)  connects  it  with  the  forks  of  Mjillan^s  road 
and  the  wagon  road  from  Walla- Walla  to  Colville,  insuring  direct  oommunica- 
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tion  from  Wallula  to  Colville  or  Fort  Benton.    This  road  is  in  length  58  miles. 
The  distance  ^^a  Walla- Walla,  from  Wallula  to  same  point,  was  100  miles. 

Walla- Walla  is  a  centre  from  whicli  roads  diveigo  in  all  directions,  connect- 
ing the  settlements  of  the  coontj  with  each  other,  and  affording  routes  to  Fort 
Benton,  on  the  Missouri,  (by  MoUan's  military  road,)  to  Fort  Colville,  Lewiston, 
and  Boise,  to  Lake  Pen  d'Oreille,  and  to  the  rich  mining  regions  of  Montana. 

WhjlTCOM. — Population,  244 ;  assessed  value  of  property,  942,522  50;  area, 
4,300  square  miles ;  organized  by  act  of  Washington  legislature,  March  9, 1854. 
This  is  the  northernmost  of  the  Puget  Sound  counties.  Within  is  Bellingham 
bay,  the  shores  of  which  are  so  noted  for  their  extensive  and  valuable  coal  mines, 
which  are  fully  noticed  in  an  article  upon  the  coal  fields  of  the  Territory. 

County  seat,  Whatcom ;  post  offices^  San  Juan,  on  the  disputed  island  of  that 
name,  and  Swinamish. 

Yakima. — ^Population,  125 ;  assessed  value  of  property,  t68,676  28 ;  area, 
7,000  square  miles;  organized  under  act  of  assembly  of  Washington  legislature, 
January  21,  1865.  It  embraced  the  Yakima  valley  proper  lying  between  the 
Wenachee  river  and  the  northern  boundary  of  Klikitat  county.  This  and  the 
neighboring  valleys,  pasdng  under  the  general  cognomen  of  the  Yakima  country, 
are  the  best  stock  raising  region  in  the  Territory ;  fine  soil,  excellent  grass,  ana 
mild  winters,  with  occasional  very  short  feeding  seasons,  never  exceeding  between 
one  and  two  months.  Several  extensive  stocK  ranches  lure  already  commenced, 
and  large  bands  of  cattle  are  owned  in  this  valley.  The  county  seat  is  on  Colonel 
Thorp's  claim  on  the  Yakima,  near  the  mouth  of  the  Atahnam,  and  not  far  from 
the  old  Catholic  mission.  Thirty-five  miles  above,  at  the  foot-hills  of  the  Cas- 
cade mountains,  is  the  Kitatash  valley,  40  miles  in  length  and  15  in  width,  well 
watered  by  the  Yakima  and  its  tributaries,  abundantly  though  not  heavily  tim- 
bered, and  of  excellent  soil.  The  new  road  opened  the  past  season  from  Seattle 
through  the  Snoqnalmie  Pass  runs  through  tnis  valley,  joins  the  Nachess  mili- 
tary road  at  Thoi-p's,  and  as  one  road  they  continue  to  Wallula.  The  road  from 
the  Dalles,  Oregon,  to  ihe  Wenachee,  Pen  d'Oreille,  and  mines  of  the  upper 
Columbia,  crosses  the  Yakima  river  about  25  miles  below  Thorp's,  and  passes 
through  the  whole  breadth  of  this  county. 

The  post  office  for  the  county  is  the  Dalles,  Oregon,  from  which  it  is  separated 
by  the  Columbia  river,  the  width  of  Klikitat  county,  the  Simcoe  mountains,  and 
the  Yakima  river.  A  county  containing  200  inhabitants,  with  more  induce- 
ments for  immediate  settlement  than  almost  any  portion  of  the  Territory  in  con- 
sequence of  mineral  resources,  rich  agricultural  tracts,  and  salubrious  climate, 
ought  to  have  one  post  office  and  one  post  route. 


SEGTIOK   II. 

MIKEBAL   RESOURCES. 

On  the  north  side  of  the  Columbia  river  from  the  Dalles  the  country  is  broken 
and  hilly  to  the  Klikitat  river,  which  empties  into  the  Columbia  above  the 
Dalles.  In  the  Klikitat  valley  there  is  considerable  farming,  and  a  larc^e 
amount  of  grazing  land,  with  small  patches  of  pines  and  fir.  The  Cascade 
range  of  mountains  is  well  supplied  ^nth  forests  of  pine  and  fir,  except  the  highest 
peaks,  as  Mount  Adams,  St.  Uelens,  and  Ranier,  which  are  covered  with  per- 
l)etual  snow,  and  consequently  are  entirely  barren. 

Along  the  foot  of  the  mountains  from  the  Dalles  to  the  Nachess,  the  whole 
country  is  volcanic,  ^ith  no  minerals  of  value.  On  the  head  of  the  South  Fork 
of  Yakima  river  a  conglomerate  is  found,  composed  of  peViblcs  and  boulders  of 
sandstone  and  granite,  with  small  masses  of  quartz.    When  this  has  been  disiii- 
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teffrated  a  trace  of  gold  has  been  found.  To  tbe  noith  of  the  NachooB  qoartx 
veins  exist,  but  tbey  are  generallj  small  and  barren.  Gold  is  rarely,  thoogk 
occasionally  found  in  them.  Further  north,  near  lake  Chelan,  some  diggings  hm 
been  discovered,  which,  however,  did  not  pay  wages. 

On  the  Columbia  river,  above  Priest  rapids,  a  number  of  the  bars  paid  bat 
wages  for  a  short  time.  The  gold  was  very  fine,  and  had  evidently  been  moved 
a  long  distance  by  the  action  of  the  water.  The  eastern  slope  of  the  Cascade 
ranffe  in  this  Territory  has  been  pretty  thoroughly  prospected  for  gold.  Except 
in  the  instances  before  mentioned,  none  has  been  found.  There  is  a  large  amount 
of  good  grazing  and  fEurming  lands,  but  no  mining.  In  the  northeastern  portions 
of  the  Territory,  about  Fort  Colville,  mines  have  been  worked,  though  not 
profitably.  In  the  re^ons  adjacent  to  the  Rocky  mountains,  doubtless  good  mines 
will  yet  be  found. 

Coal. — ^The  appearance  of  veins,  and  outcroppings  of  coal  in  almost  eveiy 
section  of  the  Territory  west  of  the  Cascade  mountains  indicates  its  very  genenu 
distribution  and  inexhaustive  supply.  It  is  found  on  the  Columbia,  as  also  upon 
streams  emptying  directly  into  the  f^adfic;  it  appears  at  Clallam  bay,  just  within 
the  Straits  of  Fuca;  following  round  our  inland  sea,  we  find  it  in  ezhaustless 
fields  back  of  Seattle,  then  upon  the  Sto-lu-aua-mah,  and  at  Bellingham  bay,  in 
the  extreme  north.  Its  presence  at  intermediate  sections  within  an  area  bounded  by 
the  above  designated  points  upon  the  Cowlitz  and  Skookum  Chuck,  the  Chehalii, 
and  on  the  Dwamish,  Black,  and  Green  rivers  attests  its  thorough  and  udver- 
sal  diffumng;  the  continuity  of  the  strata  through  this  wholo  region. 

George  Gibbs,  fovorably  known  to  the  sdentific  world,  and  highly  regarded  \f^ 
his  fellow-citizens  of  his  adopted  Territory,  thus  alludes  to  the  nniveraali^  of 
coal  indications : 

Tbe  whole  of  thia  formation  has  been  considered  bj  ffeolofrists  as  terHary,  and  the  coal 
ae  not  belonging  to  the  true  coal.  Be  this  as  it  maj,  its  value  for  economical  pnipose  Is 
noquestioDabTe.  Even  that  on  tbe  Cowliti  and  Skookum  Chuck,  tbouffh  inferior  to  the  pro- 
duct of  the  Dwamish  and  Bellingham  bay  mines,  was  abandoned  only  from  its  not  being 
accessible  to  tide-water. 

A  sin&rular  circumstance  in  connection  with  this  subject  has  been  noticed  at  the  southern 
end  of  Whidby's  inland.  A  crevice  in  the  earth  exists  there,  from  which  smoke  constantly 
ascends,  rising  undoubtedly  from  the  burning  of  a  bed  of  coal  or  lignite  beneath.  The  clay 
around  its  edge  is  said  to  be  baked  of  a  brick  red.  It  has  been  burning  since  the  settlement 
of  the  country,  and  is  popularly  called  a  volcano. 

No  scientihc  exploration  whatever  has  been  made  of  this  region,  nor  even  such  an  exami- 
nat'on  of  particular  beds  as  to  justify  any  opinion  respecting  their  value.  Such  experiments 
as  have  been  tried  indicate  that  for  steaming  purposes  the  quality  of  the  coal  is  very  good, 
but  to  what  extent  the  beds  can  be  worked  is  not  settled.  They  appear  on  the  edge  of  the 
water,  most  of  them  not  above  the  high  tides  of  winter,  and  it  would  seem  that  they  dip 
slif^htly  in  shore,  as  well  as  in  a  direction  parallel  to  it.  From  the  appearance  of  upturned 
edgpes  of  sandstone  between  high  and  low- water  mark,  it  is  conjectured  that  the  coal  extends 
beneath  the  surface  of  the  bay,  and  that  to  the  north  of  it  it  will  be  perhaps  found  in  place 
and  in  the  natural  position  of  the  strata.  The  formation  commences  at  the  Columbia  river, 
where  lignite  or  brown  coal  is  found  in  thin  seamn,  and  extt*uds  continuously  northward  to  a 
great  distance,  the  quality  of  tlie  coal  improving  in  that  direction. 

BELLrNGHAM  Bay  Mines. — Thesc  mines  are  located  in  the  extreme  north  of 
the  Territory,  and  have  already  acquired  a  wide-spread  reputation,  not  only  for 
their  extent,  but  also  for  the  quality  of  the  coal.  lu  the  fall  of  1852,  Captain 
William  Pattle,  then  engaged  upon  a  contract  to  furnish  the  Hudson s  Bay  Com- 
pany with  timber  fix)m  Lopez  island,  crossed  over  to  tbe  shore  of  Bellingham 
bay  in  search  of  suitable  trees  for  his  purpose ;  while  walking  along  the  l>each, 
he  observed  several  seams  of  coal.  Himself  and  two  parties  working  with  him 
(]SIe88rs.  Mon-ison  and  Thomas)  each  immediately  located  adjoining  claims  of 
160  acres,  fronting  upon  the  bay,  under  the  provisions  of  the  donation  law,  then 
in  force  in  this  Territory.  The  northernmost  one  was  taken  by  Pattle;  it  is 
next  south  of  the  claim  on  which  the  present  town  of  Sehome  is  erected  \  the 
other  claims  were  taken  in  the  order  named. 
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^lessrs.  Pottle,  Morrison  &  Thomas  leased  these  claims  to  a  San  Francisco 
mipany,  who  sent  Captain  William  A.  Howard  (now  of  the  United  States 
venue  service  on  daty  at  Sitka)  to  the  bay  as  superintendent.  A  vein  was 
)oned  on  the  '^  Morrison  claim/' called  the  '^  Ma-moosie  mine,"  from  which  a  cargo 
'  150  tons  was  taken  out,  when  the  enterprise  was  abandoned.  Greorge  Gibbs, 
;q.,  the  geologist  of  the  western  branch  of  the  Northern  Pacifio  Railroad  Explo- 
sion, thus  speaks  of  it,  March  1,  1854  : 

The  seam  which  had  been  most  worked,  that  known  m  the  Ma-moosie  mine,  was  altogether 
^ht  feet  through,  but  divided  by  three  feet  of  clay  and  slate,  leaving  only  an  equal  amount 
workable  coal.  A  drift  had  been  carried  in  about  175  feet,  the  quality  improving  somewhat, 
bout  150  tons  only  had  been  got  out,  which  was  mostly  on  board  a  vessel  bound  to  San 
'ancisco. 

The  "Pattle  claim '^  has  upon  it  a  vein  11  feet  thick.  No  attempts,  however, 
ive  been  made  to  develop  it,  except  that  Captain  Pattle  himself  took  oat  by 
md  a  small  quantity  of  coal.  The  claim  now  belongs  to  Beuben  L.  Doyle,  esq., 
Whidby^s  island.  The  **  Thomas  claim''  is  settled  upon  by  Daniel  W.  Harris, 
bo  has  occupied  it  sinciB  its  abandonment  by  Thomas.  In  it  are  two  seams 
sible  from  the  beach.  No  real  attempt  at  work  has  ever  been  done  upon  this 
aim. 

In  1860,  Morrison  sold  his  claim  to  Charles  E.  Richards,  esq.,  (to  whom  as 
signee  the  United  States  government  issued  patent  in  1866.)  In  1860,  Mr. 
ichards  associated  with  him  several  gentlemen  under  the  name  of  the  Union 
>al  Company.  They  opened  a  vein  and  snnk  a  shaft  abont  100  feet.  The 
in  worked  was  but  two  feet  in  thickness,  althoi^h  there  was  another  of 
^ht  or  nine  feet  upon  the  claim.  That  company  took  out  and  shipped  to  San 
'ancisco  an  aggregate  of  about  2,500  tons.  This  claim  has  lately  been  trans- 
Ted  to  a  company  in  New  York,  who  propose  the  present  fall  to  commence  a 
orough  system  of  operations. 

The  mine  of  the  Bellingham  Bay  Company  is  the  mine  upon  which  the  repn- 
tion  of  this  whole  region  has  heretofore  depended.  It  is  situate  between  the 
fcvns  of  Sehome  and  Whatcom,  on  the  shore  of  the  bay,  about  two  miles  north 
d  east  of  Pattle's  discovery.  The  vein  had  been  laid  bare  by  the  blowing 
wn  of  a  large  tree.  Claims  were  at  once  taken  by  the  discoverers,  Messrs. 
own  and  Hewitt,  in  the  fall  of  1853.  Late  that  fall  several  gentlemen  of 
lu  Francisco  formed  the  Bellingham  Bay  Company,  and  sent  Captain  W.  H. 
kuntleroy  and  Calhoun  Benham,  esq.,  to  examine  the  mines.  They  purchased 
d  two  claims  for  818,000.  Colonel  E.  C.  Fitzhugh,  afterwards  ju^ge  of  the 
prerae  court  of  this  Territory,  was  for  several  years  the  superintendent,  and  up 
1860  the  shipment  of  coal  to  San  Francisco  aveitiged  about  500  tons  per  year. 
1860  the  old  Bellingham  Bay  Company  leased  these  mines  to  Moody  and 
nclair,  granting  to  the  lessees  the  privilege  of  taking  out  1,000  tons  per  month, 
it  the  yield  exceeded  that  quantity ;  their  exportation  the  first  year  amounted 
not  less  than  15,000  tons,  which  gradually  increased  each  subsequent  year. 
1866  the  present  management  commenced,  with  Colonel  A.  Hay  ward,  the 
)dem  Croesus,  holding  the  controling  interest.  R.  E.  Myers,  esq.,  is  resident 
perinteudent.  The  delays  in  the  fall  of  1866,  incident  to  the  change  of  man- 
ers,  caused  a  suspension  of  active  mining  operations.  By  the  time  matters 
»re  satisfactorily  adjusted  the  mine  took  fire,  the  extin^shment  of  which  pre- 
nted  the  resumption  of  mining  till  June,  1867.  Indeed,  now  ^September  1) 
3  lower  gallery  is  not  yet  completely  pumped  out.  This  company  own  about 
)00  acres  of  land  in  compact  form,  and  have  expended  in  improvements  not 
IS  than  $100,000.  The  shaft  is  about  500  feet  deep,  the  slope  at  an  angle  of 
^,  decreasing  as  you  descend ;  the  first  gallery  300  feet  down,  and  the  one 
w  being  worked  extends  some  600  yards.  The  lower  gallery,  which  is  still 
ing  pnmped  out,  (though  in  it  operations  will  soon  be,  if  they  are  not  already, 
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renewed;)  bas  been  worked  to  tbe  distiince  of  600  TOidk  It  is  in  contemplatki 
ibis  fidl  to  widen  tbe  slope  to  admit  a  doable  track,  enabling  tbe  simnltaneow 
descent  and  ascent  of  cars  into  and  from  the  mine.  About  100  tons  per  day  are 
now  being  taken  ont,  but  arranfferaents  are  in  progress  bj  whiob  tbe  daily  yield 
will  be  increased  to  400  tons.  The  present  cost  per  ton  t4)  pnt  on  sbipboud  is 
about  S3.  Practical  miners  expreds  the  opinion  that  if  the  claim  was  worked 
further  from  the  beach  there  would  be  less  slate,  the  coal  would  be  clearer,  and 
the  expense  per  ton  could  be  materially  reduced  by  the  cleaning  process  being 
rendered  unnecessary. 

Mr.  John  Hewston,  well  known  on  the  Pacific  coast  as  a  leading  diemist, 
analyzed  this  coal  in  October,  1858.    The  following  is  his  report: 

Soedfic  gravity 1.909 

Water  (hygroscopic) ••••  5w60per 

Dry  coal i 94.40 

The  dry  coal  consists  of-— 

CJarbon 74.41 

Hydrogen •' 4.63 

Oxygen,  nitrogen,  and  sidphnr •...  17.61 

Ashes  (red) J 3.35 

100.00 
Amount  of  coke  procured •• • • OSLOOper 

Sabjoined  is  a  copy  of  the  analysis  of  Tsrions  samples  of  Welsh,  NewoMtlCt  and  Soslih 
coals,  with  which  it  will  be  seen  the  analysis  of  the  sample  from  Bellingham  bay  ^wmparw 
TeryiaTorably: 


lioeal^jror 


OfMSL 


WELCH. 

AberdareCo'sMetliTr 

Nizon'i  Metbyr 

KEWC18TLE  COALS. 

Neweostle  Hartley 

Healey'M  Hartley 

Batet'  Wogt  Hartley 

West  Hartley  Main 

Buddies'  West  Hartley 

Hastings'  Hartley 

SCOTCH. 

Wallsend  Elgin  Vein 

Dalkeith  Coronation  Vein 

Dalkeith  Jewel  Vein 

Bellinoham  Bat 


1 

o 


QQ 


1.31 
L31 


1.29 
1.31 
1.25 
1.25 
1.23 
1.2S 


1.20 
1.31 
L88 

L31 


I 


88.28 
9a  27 


81.81 
80.26 
80.61 
81.85 
80.75 
82:94 


7a  09 
7&94 
74.55 

74.41 


4.24 
4.12 


5u50 
5l26 
5l96 
5l29 
5.04 
5.42 


5.22 
5.20 
5.14 

4.63 


4.22 
4.36 


5.55 
5.34 

9.88 

lass 
ia36 

9.40 


7.99 
14.75 
1&94 

17.61 


i 


3.16 
1.25 


7.14 

9.12 

4.25 

2.51 

'     a85 

S.94 

laTo 

3.10 

4.37 

ass 

II 


IS 


8Sl83 
79.11 


6161 
72. » 


5Bl45 
53.(6 
49180 
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The  test  for  the  calorific  ralae  of  this  sample  of  coal  shows  it  to  com|>are  very  fitvorahlj 
with  the  same  coals,  as  will  he  seen  hy  reference  to  the  following  tahle : 


Name  and  loeali^  of -coaL 


WELCH. 


Lbcrdaro  Co's  Methyr 


NEWCASTLE  COALS. 


9^«ipreaiitle  Hartlej  .. 

Parr's  Hartley 

lealy's  Hiutley 

iteiunboat  Wallaend 


SCOTCH. 


EVifllwoed 
EEcUnton.. 


Bat^...^^.^^.^. 


Povndf  of  water 
whkh  1  poand 
of  coal  b  eapa* 
bleof  eleTatii»( 
fit>m38oto819<> 
Fahrenheit. 


T7.11 


73.00 

*   69.83 

68.61 

6S.08 


64.13 

54.96 

80.90 


Poanda  of  water 
which  1  pound 
of  coal  is  capa* 
ble  of  evapor* 
aling  Arom  212<* 
Fahrenheit. 


14.37 


13.43 

laoi 

19.78 
IS.  IS 


11.04 

iaa4 

1L17 


Sto-lit-aua-mah  Goal. — Thia  exists  in  workable  seams,  bat  at  present 
seems  inaccessible  to  market.  A  specimen  was  sent  by  Commodore  G.  W. 
Skinner,  United  States  naVy,  to  Professor  Walter  R.  Johnson  for  analysis. 
That  distinguished  chemist  thns  speaks  of  it : 

It  seems  to  be  one  of  the  finest  American  coals  which  I  have  yet  seen.  It  has  a  specific 
navity  of  1.315,  and  will  weig^h,  in  the  merchantahle  state,  from  51  to  55  pounds  per  cubic 
loot,  according  to  size  of  lamps,  and  will  reqoire  on  board  a  steamer  aboat  42^  feet  of  space 
to  stow  one  gross  ton.  It  is  of  brilliant  lustre,  wholly  free  from  liability  to  soiL  It  is  com- 
posed of — 

Volatile  matter 40.36 

Fixed  carbon 56.84 

Earthy  matter 2.80 

100. 00 


Afler  the  luminous  flame  ceases  the  coke  hums  with  a  bright  glow,  and  leayes  a  light 
brick  red,  or  salmon-colored  ash.  , 

In  coking,  the  coal  scarcely  increases  in  bulk,  has  no  tendency  to  ai^lutinate,  and  conse- 
quently preserves  an  open  fire,  burning  freely,  and  does  not  cover  itselT with  ashes  to  such  a 
degree  as  materially  to  obstruct  the  combustion.  I  suspect  the  specimen  sent  to  have  been 
taken  from  near  the  outcrop  of  the  bed.  If  so,  we  may  reasonably  expect  that,  when  pur- 
sued under  greater  covering,  the  amount  of  illuminating  gas  g^ven  out  will  be  greater  tnan 
was  shown  by  this  specimen.  The  coal  seems  to  be  nearly  free  from  sulphur.  The  ratio  of 
its  fixed  to  its  volatile  combustible  matter  is  1.4  to  1,  and,  under  a  well-constructed  boiler, 
ought  to  nroduce  from  seven  and  a  half  to  eight  and  a  half  pounds  of  steam  from  2129  to 
one  pouna  of  coal  burned. 

The  Skookum  Ghuck  Goal  Fields. — ^The  late  Dr.  R.  H.  Bigelow,  who 
was  thoroughly  conversant  with  coal,  and  afterwards  opened  a  mine  in  the 
vicinity  of  Seattle,  made  an  examination  of  these  veins.  He  thns  describes  the 
geological  position  of  the  coal : 

Resting  upon  argillaceous  and  sandstone  shale,  overlaid  by  new  red  sandstone,  averaging 
(sandstone  and  earth)  30  to  50  feet  thick,  interspersed  with  ochre,  red  chalk,  and  a  grayish- 
brown  claj — euch  as  is  used  in  Europe  for  making  fire-brick— the  average  thickness  of  the 
coal  strata  being  from  four  to  nine  feet.  The  coal,  when  ignited,  retains  a  flame  of  the 
greatest  fervency,  leaves  no  cinder,  and  is  perfectly  free  from  all  foreign  substances. 

Clallam  Bay  MnrE,  sometimes  called  the  Thomdike  mine,  after  its  dis- 
coverer, Capt^n  J.  K.  Thomdike,  formerly  of  Port  Ludlow,  Washington  Ter- 
ritory, is  situated  on  the  Straits  of  Fnca,  about  midway  between  Pillar  bay  and 
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Clallam  bay,  23  miles  east  of  Cape  Flattery.     Captain  Tliomdike  thus  describa 

bis  discovery : 

The  height  of  the  mountain  is  from  1,000  to  1,200  feet ;  the  formation  is  sandstone.  Sz 
leads  of  coaC  ranging  in  thickness  from  one  to  three  feet,  dip  10  degrees,  distance  between 
eoal  leads  ranging  from  l)i  to  100  feet.  From  high-water  mark,  30  feet ;  to  low-water  mxA^ 
150  feet.    fVom  coal  leads  to  five  fathoms*  water,  about  600  feet.  \ 

An  officer  on  tbe  United  States  steamer  Massacbosetts  tbos  speaks  of  tbe 
character  of  this  coal : 

I  find  it  superior  to  any  coal  I  have  seen  on  this  coast,  with  one  exception — that  is  its 
rapidity  of  combustion.  It  leaves  about  five  per  cent  of  clinker,  whicb,  with  proper  tools, 
can  easily  be  removed  from  the  g^tes.  The  weight  is  47  pounds  per  cubic  foot,  and  deposits, 
including  clinker,  about  30  per  cent,  by  measure.  It  compares  with  Cumbeirland  coal  for 
weight  against  equal  bulk  as  8  to  10 ;  evaporative  efficiency,  6  to  10. 

An  analysis  of  a  specimen  of  tbis  coal  by  Professors  J.  H.  Alexander  and 

Campbell  Morfitt  exbibifs  tbe  following  result : 

Specific  gravitv,  at  62^  Fahrenheit 1.316 

Carbon,  volatile  and  fixed 0.69272         / 

Hydrogen 0.06778 

Sulphur,  volatile - 0. 03402 

Oxygen,  nitrogen « 0.12046 

Ash.... 0.08500 

1.00000 


Tbis  mine  is  now  being  worked  under  tbe  auspices  of  a  California  companv^ 
and  but  recently  a  cargo  of  450  tons  was  sbipped  to  San  Francisco.  Tbe  great 
drawback  bere  is  tbe  absence  of  any  barbor  or  ^ood  ancborage.* 

Seattle  Mine. — ^Tbe  extensive  coal  fields  m  tbe  immediate  vicinity  of  the 
flouiisbing  town  of  Seattle  are  now  commanding  great  attention.  Tbe  earlier 
attempted  development  was  in  1854,  upon  wbat  is  known  as  tbe  Bigelow  mine, 
on  Black  river,  about  10  miles  from  Seattle  in  a  direct  line.  Tbis  mine  is 
accessible  by  liglit-draugbt  steamers  to  within  several  hundred  feet.  It  was 
recently  purchased  by  S.  B.  Hinds  and  Company,  an  enterprising  firm  at  Seattle, 
who  have  commenced  active  operations  towards  its  development.  All  work  upon 
it  had  been  suspended  for  years  before  the  death  of  its  original  owners,  Dr.  R. 
H.  Bigelow.  A  shaft  is  being  sunk,  which  will  reach  the  coal  at  the  depth  of 
70  feet,  from  the  mouth  of  which,  by  a  chute,  the  co^l  can  be  directly  laden  into 
scows  or  barges.  The  vein  at  the  croppings  is  23  feet  thick,  mostly  clean,  pore 
coal^  mixed  with  dirt  on  the  sides,  but  to  all  appearances  free  from  slate  or  sul- 
phur. No  analysis  has  been  made,  but  smiths  who  have  used  it  pronounce  it 
superior,  for  their  purposes,  to  any  coal  obtainable  on  this  coast,  though  inferior 
to  the  Cumberland.  It  bums  up  very  clean,  leaving  nothing  but  a  clear  white 
a^h,  with  no  clinkers. 

Lake  Washington  Coal  Fields. — These  mines,  which  are  now  attracting 
so  much  interest,  are  situated  from  two  to  three  miles  east  of  Lake  Washington, 
and  are  distant  from  Seattle  in  a  direct  southeast  line  eight  or  nine  miles.  Coal 
of  the  same  character  is  also  found  in  the  Squak  valley,  some  three  or  foiu:  mik-s 
southeast  of  Lake  Wasliington ;  in  fact,  through  this  whole  region,  for  some  miles 
distant.  By  some  these  seams  are  regarded  as  continuous.  But  the  country  lying 
between  is  nigged  and  mountainous,  and  it  may  be  found  that  the  basins  are 
separate,  though  without  doubt  they  were  originally  the  same  deposit.     Tbe 

•George  Davidson,  esq.,  in  bis  Directory  of  tbe  Pacific  Coast,  thus  describes  this  bay: 
**  Tbe  sbore-line  is  nearly  straigbt,  bluff,  and  bordered  by  rocks,  witb  an  occasional  stretch 
of  sandy  beacb.  Tbe  bay  is  at  tbe  western  termination  of  a  bigb,  bold,  wooded  ridge,  run- 
ning parallel  to  tbe  sbore,  witb  an  almost  perpendicular  water-face,  and  falline:  away  rapidly 
insbore.    TV =' •_..  _.^-^    ,_.-...  ^.^  ....  ,        ,  ^     .-^     *--. 

water  along 

Off  tbe 

•well  upon  tbe  rocks  sufficient  to  destroy  any  boat  loading  there/* 
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Rev.  Geoi^  F.  Wbitwortb,  a  gtnUemaii  of  sckntificciiItQFei,  wliode  jn^ment  is 
eDtitled  to  gretX  respect,  thus  ^^eaks  of  these  miiMS : 

Tbe  ctmX  is  foond  in  wlMt  I  take  to  be  tbe  latiaqr  ibnMtMS.  It  is  aoi  m  Mlid  m  Um 
Comberiu^  ooal,  nor  is  it  of  tlie  mmm  specific  gimTi^;  but  it  skoaM  bo  bofiso  in  nM  Ui«t 
•U  tbe  oool  as  yet  lakoB  oat  is  little  better  then  moto  ontcroppiMS.  Sqom  of  tbe  veiT  fiml 
coel  taken  out,  upon  being  tested,  was  found  of  tbe  ^eeifie  gmnXjot  l.lTd,  wbile  similar 
samples  fnxB  tbe  Kanaino  at  tbe  time  of  its  opening  wers  1.(M«  Tbe  later  coa),  from  tbe 
deep  of  tbe  seam  wbere  it  is  now  worked,  is  1.^  A  similar  incieaae  mi^  be  expected  as 
this  coal  is  more  de^lj  worked.  It  is  reoDarkablj  dean,  is  a  jet  black,  and  as  weadraace 
aJong  tbe  seam  is  becmninf  mncb  barder.  Semeof  it  seems  to  be<nearijas  banlasanthFa> 
cite.  It  barns  witb  a  dear  flame,  does  not  emit  tbe  black  smoke  so  common  to  otber  coals 
on  tbe  coast,  and  so  far  as  tried  it  is  prooonnoed  soperior  for  narposes  of  steam.  It«  beating 
power  seems  to  be  very  great.  It  bmms  up  tboroogbly,  making  no  clinker,  and  leaving  a 
Teiy  small  proportion  of  asbes. 

Competent  engineers,  employed  in  tbe  navigation  of  these  waters  and  in  found- 
ries connected  with  onr  huge  mills,  speak  of  this  eoal  as  '^kindling  onickly, 
bnming  freely  and  clean,  emitting  a  strong  heat,  making  little  or  no  clinkers, 
and  leaving  abont  10  per  cent  in  ashes."  One  of  them,  an  old  engineer,  says : 
^*  For  steaming  I  prefer  it  to  any  coal  I  have  as  yet  tried  on  the  Pacific  a>ast." 

Two  companies  have  been  incorporated  for  the  purpose  of  working  these  mines. 
The  first,  called  the  '*  Coal  Creek  Road  Company,"  derive  tlieir  act  of  incorpo- 
ration from  the  legislative  assembly,  with  right  of  way  to  build  a  rail  or  tram- 
road  from  their  mine  upon  Coal  creek  along  its  bank  to  where  it  empties  into 
Lake  Washington,  (distance  three  miles.)  The  capital  stock,  in  shares  of  $200 
each,  may  be  mcreased  from  $5,000  to  $500,000.  The  mine  of  this  companv  is 
on  a  quarter  section  of  land,  distant  in  a  direct  lino  from  Seattle  about'cight  miles. 
The  Lake  Washington  Coal  Company,  incorporated  under  the  general  incoqvo- 
ration  law  of  the  Territory,  own  three  quarter  sections,  adjoining  the  claim  of 
the  Coal  Creek  Company.  Capital  stock  $500,000,  divided  into  shares  of  $100 
each. 

Mr.  Whitworth's  description  of  the  mines  of  the  latter  company  will  give  a 
general  idea  of  all  these  mines.     He  says : 

We  have  four  seams  of  coal,  but  have  only  opened  two  of  them  at  a  point  where  they  crop 
oat  on  the  creek,  and  have  only  penetrated  them  on  a  level  from  30  to  00  feet  fVom  the 
entrance.  So  far  as  wo  have  gone  there  is  very  little  lying  above  where  we  have  worked, 
hence  no  great  amount  of  pressure,  but  with  every  seam  we  have  a  good  floor,  and  covering 
of  sandstone.  They  all  dip  at  the  same  angle  38^  toward  the  north,  and  their  general  direc- 
tion is  from  east  to  west.  The  seams  we  are  working  would  be  counted  as  the  sec-ond  and 
foarth  in  the  series,  the  latter  bein^  the  furthest  down  the  creek,  but  is  the  highest  iu  the 
strata,  and  consequently  the  latest  in  formation.  This  seam  is  about  sovon  feet  thick,  but 
has  from  one  to  two  feet  of  slate  or  fire-clay,  which  separates  quite  freely  from  the  coal  in  the 
process  of  mining,  leaving  about  five  feet  of  pure  coal.  Beam  No.  9  is  about  10  feet  thick, 
and  has  onlv  one  or  two  thin  streaks  of  clay  of  about  half  an  inch  thick,  which  also  sepa- 
rates from  the  coal  in  mining,  giving  over  nine  feet  of  pure  coal  to  the  seam.  *  The  coal  in 
each  seam  is  very  similar,  but  that  in  No.  2  is  deemed  tho  better.  The  other  seamti  have  not 
been  worked,  but  judgiinr  from  the  outcrop  are  similar  both  iu  siso  and  nuality  to  tho  other 
two.  I  am,  however,  or  the  opinion  that  when  wo  get  to  work  at  seam  No.  I,  which  is  geo- 
logically 500  feet  below  the  others,  it  will  be  found  really  superior  to  any  of  them. 

Tbe  attempt  has  been  made  to  exhibit  the  character  of  coal  as  it  is  found  in 
several  localities  remote  from  each  other.  That  there  is  good  coal  univorwilly 
difRised,  in  quantities  inexhaustible  and  generallv  accessiblo  for  trnnH|N)rtationy 
cannot  be  doubted.  Capital  and  energy  are  all  that  arc  rcquinito  to  develop 
these  boundless  sources  of  wealth.  Nature  has  mmlo  the  Territory  tho  "  Penn- 
sylvania'' of  the  Pacific.  Possessed  of  such  a  resource,  there  can  bo  no  (iauHO 
for  discouragement  as  to  the  future  prominence,  wealth,  and  inqiortunco  of  tho 
Territory  of  Washington. 

SniP-BUiLDiXG. — Mr.  Joseph  Cushman,  receiver  of  public;  moneyn  at  Dlym- 
pia,  has  kindly  furnished  the  following  data  in  reference  to  tho  resourw^s  of  Puget 
sound : 

The  time  is  not  far  distant  when  nearly  all  the  ship-building  on  the  Pacific 
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coast  will  be  done  on  the  shores  of  Puget  sound.  No  other  place  has  the  san 
natural  advantages  for  building  either  sail  or  steam  vessels.  From  the  Gaacak 
range  to  the  Pacific,  comprising  about  one-half  of  Washington  Territory,  tl« 
surface  is  densely  covered  with  the  finest  forest  growth  in  the  world ;  some  d 
the  trees,  straight  as  an  anx)w,  are  400  feet  in  height,  and  14  feet  in  diameta 
near  the  ground.  Varieties  of  the  fir  predominate,  interspersed  with  sproee 
hemlock,  tamarack,  white*  cedar,  maple,  ash,  white  oak,  and  on  some  of  the  moan 
tain  slopes  white  pine. 

The  yellow  fir  (abler  DouglasiiJ  is  a  tree  peculiar  to  the  north  Pacific  co«s 
from  the  42d  parallel  to  Alaska,  and  is  only  found  east  of  the  Cascade  rang* 
north  of  the  boundary  of  49°.  This  is  principally  the  timber  used  at  the  saw-mill 
on  the  sound,  and  is  l>oth  strong  and  durable;  in  fact,  it  is  the  strongest  timbe 
on  the  coast,  both  in  perpendicular  pressure  and  horizontal  strain.*  It  is  dura 
ble  for  ship  frames,  decks,  outside  plank,  and  spars,  and  will  hold  fostering  bet 
ter  and  longer  than  the  common  acidulous  oak.  The  abundance  of  timber,  coal 
water-power,  and  iron  ore  in  the  vicinity  of  navigable  waters,  together  with  fii> 
harbors,  large  saw-mills,  temperate  climate,  and  natural  facilities  for  mannfac 
taring  cordage,  all  clearly  indicate  that  the  Puget  sound  country  will  soon  ooonp; 
a  prominent  position  in  ship-building.  ]pritish  Columbia  and  Vancouver's  islam 
can  be  the  only  possible  rivals  on  this  coast,  and  their  vessels  can  only  fieigh 
coastwise  in  British  ports.  Their  facilities  for  ship-building  may  be  a  good  argn 
ment  for  annexation,  but  not  proper  to  discourse  here.  On  the  waters  south  of 
Port  Townsend,  what  is  generally  called  Puget  sound,  probably  about  50  set 
going  vessels  have  thus  far  been  built.  Some  of  them  are  fine  steamers.  Sevesd 
schooners  are  now  on  the  stocks,  to  be  launched  this  autumn.  Some  10  or  12  ves 
sels  will  be  built  the  next  year,  including  two  or  three  barks  for  the  San  Francbec 
lumber  trade.  Four  or  five  hundred  scmooners,  averaging  100  tons  burden  each 
will  be  wanted  for  the  northern  cod  fisheries;  say  30  or  40  ships  for  the  northen 
whaling  fleet,  and  30  or  40  more  ships  for  the  coal  and  lumber  trade  from  th< 
sound.  Nowhere  can  these  vessels  be  built  so  cheaply  as  where  the  timber  costi 
a  mere  nothing,  and  where  all  other  natural  facilities  exist.  Capital  only  is 
wanted,  and  that  will  naturally  seek  its  own  best  interests ;  skilled  labor  ak 
will  seek  its  own  reward  ;  so  that  it  is  hazarding  little  to  predict  that  ship-build 
ing  will  be  one  of  the  great  interests  of  Washington  Temtory. 

Puget  Sound  and  the  Northern  Fisheries. — Prominent  among  th 
resources  of  the  Puget  sound  country  is  the  building  of  fishing  schooners  anc 
usinff  them  in  the  northern  cod  fisheries. 

The  cod  and  halibut  banks  in  the  north  Pacific,  both  on  the  Asiatic  and  Ameri 
can  coasts,  and  also  around  the  intervening  islands,  are  known  to  bo  numerous 
and  fish  abundant. 

The  maiket  for  cured  fish  will  increase  with  the  supply.  Five  himdrec 
schooners,  averaging  100  tons  burden  each,  and  employing  5,000  men,  en^raget 
in  the  fisliing  business,  with  more  than  ordinary  fisherman's  luck,  wouhl  noi 
over  supply  the  Pacific  market.  San  Francisco  would,  of  course,  be  the  whole 
sale  centre  of  trade  and  supply  for  California  and  other  mining  countries,  th( 
Pacific  islands  and  fleet,  Hongkong  and  other  Asiatic  ports,  and  all  fKJrts  sootl 
to  Valparaiso.  Decayed  codfash  via  the  Horn  will  no  longer  be  a  marketable 
article  in  San  Francisco.  The  Atlantic  cod  fleet,  American,  English,  and  Frencli 
number  some  3,000  vessels,  manned  with  about  30,000  men ;  yet  the  price  of 

^  •  ^      «    '  ■  ■-■  .»—  y-■■■■^  ■■-■  ■■-  ■■■■-  —  ■■■■  ■  ■.!  ■  —      —  _■■ 

*  Experiments  made  by  the  French  authorities  in  the  imperial  dock-yard  at  Toulon  (sei 
Forbes  8  Vancouver's  Island,  p.  62,  and  appendix  to  same,  p.  14)  show  that  masts  froc 
Vancouver's  island  are  superior  to  the  best  class  of  Ri^a  spars.  The  report  of  the  Frencl 
engineers,  which  is  equally  applicable  to  the  masts  and  spars  of  Paget  sound,  says:  **Tb< 
principal  quality  of  these  wocmIs  is  a  flexibility  and  tenacity  of  fibre  rareiy  met  with  in  trees  s( 
aged  ;  they  may  be  bent  and  twisted  several  times  in  contrary  directions  without  breaking/ 
and  possess  other  rare  qualities,  such  as  **  exceptional  dimensions,  strength,  lightness,  absesoc 
of  knots,  &c,*^ 
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diT  and  pickled  fish  has  been  gradnillT  nsmg  for  the  last  15  Tears,  and  this.  too» 
under  the  boonty  act  c^  Congreas  mad  the  leapiod^  treaty  with  Great  Britain. 

The  main  eastern  cod-fishing  fleet  lieR  at  anchor  in  the  eternal  fiigs  of  the 
Grand  banks,  in  the  track  of  nearly  all  vessels  running  between  theeastem  States 
and  Europe.  Owing  to  collisions  and  stormy  seas  on  a  rock-boond  coast,  and 
Tarioos  other  causes,  the  eastern  fishing  business  is  hr  more  porilons  to  lifis  than 
either  the  whaling  or  mochant  service.  It  is  not  so  on  the  waters  of  the  north 
Pacific.  Storms  there  are  unfirequent  during  the  fishing  season*  firom  Afuril  to 
Septem^,  and  the  climate  is  more  mild  aiM  equable  than  on  thd  eastern  coast 
10  degrees  further  south. 

Puget  sound  has  unrivalled  advantages  for  prosecuting  the  cod  and  halibut 
fisheries  at  the  north.  No  other  locality  excqyt  Vancouver's  island  has  similar 
advantages,  and  their  fish  would  be  subject  to  heavy  duties  in  American  ports. 

With  no  rivalry  firom  the  east  or  elsewnere ;  with  abundance  of  fish,  unfrequent 
sUmns  during  the  fishing  season,  the  best  dimate  to  euro  fish,  safe  liarbors,  salt 
by  the  cargo  at  a  comparatively  low  price,  and  all  the  requisite  provision^  for  an 
outfit,  it  is  scarcely  possible  to  overrate  the  advantages  of  this  r^onas  the 
centre  of  the  great  fishery  of  the  ncnth  Pacific.  The  sound  waters  are  full  of 
clams  and  smail  fidi  for  bait  Good  ship  timber  can  be  had  near  the  shores  for 
the  mere  cost  of  cutting. 

Situated  only  a  few  days^  sail  fircmi  the  best  fishing  grounds,  the  sound  must 
become  the  main  depot  of  business.  Ush  cannot  be  properly  dried  and  cured 
either  in  Bnsaan  America  or  California;  the  climate  of  the  former  being  change- 
able and  too  damp,  and  the  latter  too  hot  and  dry.  There  is  a  large  population 
of  Fidi  Indians*  both  on  the  sound  and  in  Bussian  America,  or  Alaska,  who  will 
make  good  sailors  and  fishermen. 

Finally,  the  market  is  extensive  and  highly  remunerative.  What  more  could 
be  desired  for  the  successful  prosecution  of  the  business  t  Fishermen  make  good 
sailors;  the  cabin  of  the  fishing  smack  is  the  school-house  of  the  ocean.  The 
fall  development  of  this  important  branch  of  industry  will  be  a  great  benefit  to 
the  sound  country,  to  the  wnole  coast,  to  the  shipping  interest,  and  to  the  gov- 
ernment as  a  great  means  of  offence  and  defence  during  a  war  with  any  mari- 
time nation. 

*  What  Mr.  Forbet  says  in  refeience  to  the  fisheries  of  Yancoaver's  island  is  generally 
applicable  on  this  coast.  The  business  of  fishing  forms  "an  exceptional  case  as  regards 
Inaian  labor,  for  in  snch  an  occupation  as  this  the  natiyes  will  work  neely  and  better  than  a 
white  man.  Salmon,  cod,  halibift,  sturgeon,  herring,  enlachon,  ^bc,  may  all  ba  caught  in 
great  quantities  and  prepared  for  export.** .  (Vanooaver's  Island,  its  Sesonices,  d^,  by 
Charles  Fbrbes,  esq.,  M.  D.,  M.  R.  C.  8.,  p.  &L) 
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OREGON. 

SECTIOir   I. 

BOUNDARIES,  SUBDIVISIONS,  NAVIGABLE  RIVERS,  AND  TOWir& 

In  describing  the  bonndary  lines  of  tbis  State,  we  cannot  do  better  tban  quote 
from  the  recent  report  of  the  Commissioner  of  the  General  Land  0£Boe« 

Oreeon  has  Califomia  on  the  south  and  Washington  Territory  on  the  north,  ezteadiBf 
from  the  Pacific  ocean  to  Snake  river,  the  latter  constitntingf  a  part  of  its  eastern  boondur. 
It  is  350  mile«  Ion?  from  east  to  west,  and  275  wide  from  north  to  south,  oontwninff  96^874 
square  miles,  or  60,975,960  acres,  being  about  half  as  large  as  the  State  of  Califoraia. 

The  Coast  mountains  and  the  Sierra  Nevada,  traversing  California,  oontinne  northward 
through  Oregon ;  the  latter,  after  leaving  California,  are  named  the  Casoidea.  Near  the 
southern  boundary  the  chain  throws  off  a  branch  called  the  Blue  mountains,  wUch  extendi 
northeastwardly  through  the  State,  passing  into  Washington  and  Idaho. 

The  course  of  the  Cascades  through  the  State  is  generally  iMurallel  with  the  ahoia  of  tiM 
Pacific,  and  distant  therefrom  an  average  of  1 10  mi&s.  In  California  the  directiQii  of  the 
Coast  mountains  and  coast  valleys  is  that  of  general  parallelism  with  the  seashore ;  the  moun- 
tains sometimes  approaching  close  to  the  shore  and  then  receding  miles  from  it,  leaving  beiti 
of  arable  land  between  them  and  the  ocean  In  Oregon  the  Coast  range  oonsista  of  nseriai 
of  high  lauds  running  at  right  angles  with  the  shore,  with  valleys  and  rivers  tiotwosn  tha- 
numerous  spurs  having  the  same  general  direction  as  the  highlands. 

In  reference  to  climate  and  agricultural  capacities,  Oregon  may  be  divided  into  twodiitiDet 
parts,  the  eastern  and  western,  lyine  respectively  on  the  east  and  west  sides  of  the  Caaeadsi. 

Western  Oregon,  the  portion  of  the  State  first  settled,  and  containing  the  great  pRpoo* 
deranoe  of  its  present  population,  is  V75  miles  in  length,  with  an  average  width  of  I  IO,b«af 
nearly  one-thira  of  the  whole  State,  and  contains  about  31,000  square  miles,  or  nmAj 
SO,0('0,0(iO  acres,  all  of  which  is  valuable  for  agriculture,  for  gracing,  or  for  timber-growing, 
excepting  the  crests  of  some  of  the  highest  mountains.  It  is  more  than  four  times  as  laiM 
as  Massttu^usetts,  nearly  three  times  as  large  as  Maryland,  and  is  greater  in  extent  than  tSe 
United  areas  of  Maryland,  New  Jersey,  Mtusacbusctts,  and  Rhode  Island. 

Subdivisions. — Oregon  is  divided  into  22  counties.  The  general  character- 
istics, boundary  lines,  population,  &c.,  of  each  county,  are  thus  given  in  McGor- 
mick's  Directory : 

'  Baker  County  is  situated  east  of  the  Cascade  mountains,  embracing  within  its  bounda- 
ries large  tracts  of  excellent  agrit-ultural  land,  together  with  numerous  valuable  mining  clainis 
which  are  annually  being  developed.    County  seat.  Auburn. 

Benton  County  contains  an  area  of  about  1,556  square  miles,  and  is  bounded  on  ths 
north  by  Polk  county,  on  the  south  by  Lane,  on  the  eat»t  by  the  Willamette  river,  and  on 
the  west  by  the  Pacific  ocean.    Number  of  leeal  voters,  U50.    County  seat,  Corvallis. 

Columbia  County  is  bounded  on  the  north  and  east  by  the  Columbia  river,  on  the  sontk 
by  Washington  and  Multnomah  counties,  and  on  the  west  by  Clatsop  county.  According 
to  the  late  census,  it  contains  a  population  of  449,  viz  :  males,  297  ;  females,  152.  Number 
of  voters,  173.  Acres  of  land  under  culiivatiou,  745.  The  total  value  of  assessable  property 
in  the  county  is  $159,970.     County  seat,  St.  Helens. 

Clackamas  County  is  bounded  on  the  north  by  Multnomah,  on  the  east  by  the  Cascadt 
mountains,  on  the  south  by  Marion  and  on  the  west  by  Washington  and  Multnomah.  Popo- 
lation,  4,144.    County  seat,  Oregon  City. 

The  establishment  of  a  woollen  factory  and  a  paper  mill  at  Oregon  City  has  proved  bene* 
ficial  to  its  progress.  Number  of  legal  voters  in  toe  county,  1,342.  Numliier  of  males,  2,44^ : 
females.  1,696.  Acres  of  land  under  cultivation,  G,092.  Value  of  a-ssessable  property, 
f  1,605,594. 

Clatsop  County  contains  a  population  of  669,  viz :  males,  388;  females,  301.  Voters, 
179.  Acres  of  land  under  cultivation,  760.  Value  of  assessable  property,  |280,0(H).  Connty 
seat,  Astoria. 

CUKRY  County  is  situated  in  the  extreme  southwestern  portion  of  the  State,  and  contains 
a  population  of  389,  viz:  males,  224;  females,  165.  Number  of  voters,  105.  "N  umber  of 
acres  of  land  under  cultivation,  400.  Value  of  assessable  property,  $100,600.  Large  quan- 
tities of  good  land,  suitable  for  cultivation,  remain  unoccupied  in  this  couuty.  A  new  mining 
district  has  recently  been  opened  near  the  mouth  of  Rogue  river,  where  hundreds  of  men  can 
find  employment  during  eight  months  of  the  year.     County  seat,  Eliensburg. 

Coos  County  is  situate  in  the  southern  portion  of  the  State,  on  the  coast,  between  Douglas 
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'urn^  counties.  The  population,  aecoT^ng  to  the  late  censos,  is  1,024,  viz :  males,  637 : 
es,  387.  Nnmber  of  voters,  313.  Acres  of  land  under  cultivation,  950.  Value  of 
(able  property  in  the  county,  $200,000.  County  seat.  Empire  City. 
UGLAS  County  contains  a  population  of  about  4,000,  viz :  males,  2,250 ;  females,  1,750. 
)er  of  voters,  1,139.  Number  of  aqges  of  land  under  cultivation,  21,404.  Value  of 
table  property,  $1,331,208.    County  seat,  Roseburg. 

ANT  County  contains  a  population  of  2,250,  viz :  males,  2,000 ;  females,  250.  Num- 
'  voters,  i  ,300.  Acres  of  land  under  cultivation,  5,000.  Value  of  assessable  property, 
}00,    County  seat.  Canyon  City. 

:kson  County  is  situate  in  the  southern  portion  of  the  State,  and  contains  within  its 
laries  rich  g^ld  mines,  which  give  employment  to  a  large  number  of  its  citizens.  The 
ation  of  t&  county  is  2,955,  viz:  males,  1,755;  females,  1,200.  Number  of  voters. 
Acres  of  land  under  cultivation,  13,901.  Value  of  assessable  property,  $1,293,465. 
ty  seat,  Jacksonville. 

'EPHiNE  County  is  situate  in  the  southern  portion  of  Oregon,  between  Jackson  and 
'  counties,  and  contains  a  population  of  about  2,000.  The  assessable  property  in  the 
y  is  estimated  at  $300,000.    County  seat,  Kerbyville. 

SB  County  is  situate  in  the  central  portion  of  the  State,  extending  from  the  Padfic 
1  to  the  Cascade  range.  The  population  of  this  county  is  5,527,  viz :  males,  3,077 ; 
cs,  2,450.  Number  of  legal  voters,  1,318.  Acres  of  land  under  cultivation,  30,683. 
t  of  assessable  property,  ^,000,000.  County  seat,  Eugene  City. 
rN  County  is  simate  north  of  Lane,  and  contains  a  population  of  7,709,  being  an  increase 
7  since  1866.  In  1850  the  population  of  this  county  was  only  994.  Liun  county  con- 
an  area  of  877  square  miles,  or  561,200  acres.  Number  of  males  in  the  county,  4,235 ; 
es,  3,474.'  Voters,  2,250.  Acres  of  land  under  cultivation,  49,405.  Value  ot  assessa- 
operty,  $2,500,000.  During  1865  a  splendid  brick  court-house  was  erected  at  Albany, 
Ninty  seat,  at  a  cost  of  $31,000.  The  post  offices  in  this  county  are  Albany,  Ptoriii, 
ion,  Scio,  Brownsville,  Fine,  and  Harrisburg. 

RION  County  contains  a  population  of  about  9,000.    County  seat,  Salem. 
LTNOMAif  County  is  situate  on  the  banks  of  the  Willamette  river,  in  the  northern 
•n  of  the  State,  and  is  the  wealthiest  county  in  Oregon.    It  contains  a  population  of 
,  viz:  males,  4,020;  females,  2,980.    Number  of  voters,.  1,723.    Males  under  21, 1,540. 

of  land  under  cultivation,  4,051.    The  total  value  of  assessable  property  is  $1,517,!;^ I. 

1865  the  population  has  itxrcased  1,086.  Portland,  the  county  seat,  is  the  principal 
a  the  State.  During  the  past  year  a  new  court-house  has  been  erected  at  a  cost  of 
900.  Numerous  brick  buildings  and  dwelling-houses  have  also  been  constructed,  and 
ty  wears  an  aspect  of  general  prosperity. 

LK  County  contains  a  popnlaiion  of  4,993,  viz :  males,  2,788 ;  females,  2,205.    Number 
ters,  1,125.    Acres  of  land  under  cultivation,  90,127.    Value  of  assessable  property  in 
►unty,  $1,033,171).     County  seat,  Dallas. 
lAMOOK  County  contains  a  population  of  about  300. 
ION  County  is  situate  east  of  the  Cascade  range  of  mountains,  and  contains  a  popu- 

of  about  2,000.    Number  of  voters,  705.     County  seat,  Lc  Grande. 
atilla  County  contains  a  population  of  1,805,  viz:  males,  1,049:  fcmale.s,  7CG. 
)er  of  voters,  797.    Acres  of  land  under  cultivation,  5,770.    Value  of  assessable  prop- 
1887,148. 

iSCO  County  contains  a  population  of  1,898,  viz:  males,  1,092:  females,  BOO.    Xum- 
'  voters,  604.    Value  of  n.ssessttblo  property,  $1,771,420.    County  sent.  Dalles. 
iSmSGTON  County  contains  a  population  of  3,491,  viz  :  males,  1,9U3;  females,  1,578. 
>er  of  voters,  824,  being  an  increase  of  120  since  18Go.    Acres  of  land  under  cultiva- 
14,2*24.     County  seat,  Uillsboro'. 

kiHiLL  County  contains  a  population  of  4,018,  viz:  males,  2,2fi0;  females,  1,818. 
)er  of  voters,  1,082.  Acres  of  land  under  cultivation.  26,343.  Value  of  assessable 
rty,  $1,000,000.    County  seat,  Lafayette. 
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Natigable  Riveks." — The  Columbia,  WiUnmette,  Snnko  river,  and  Pon 
d'Oreillo  or  Glmk'B  Fork  ore  tlie  foar  principal  navigable  rivers,  to  wLicIi  mav 
be  niMed  tlio  uanips  of  rivers  tinvigatod  for  sliort  distances  during  the  season  "i" 
higli  wafer,  as  follows :  Cowlitz  river,  eciptying  into  the  Colmiiliia ;  Yaiiihill. 
Tualitiu,  ami  Sanliam,  cui|>t\'ing  into  tlio  Willamette  j  anil  Clearwater,  emptrinj; 
into  the  Snake  river.  All  tlii*c  rivers  linve  been,  and  are  now  being,  success- 
fully  navigated  by  stflamere. 

"i'ho  Coliimbia  ia  tlic  princiiml  river,  and  is  obstructed  at  different  point?  by 
falls  anil  rapids  of  socli  a  diameter  as  to  prevent  ita  continuetl  iiavigati^in.  TLis 
great  river  is  divided  into  four  navigable  sections.  The  first  is  from  its  mouib 
to  tlic  Onscades,  a  distance  of  IGO  miles.  As  far  up  as  tlie  nioulh  of  tlie  Willa- 
mette it  is  a  broad,  deep  river,  navigable  at  all  seasons  by  tlie  largest  vessels 
tliat  cross  the  liar  at  its  inoulli.  Tiio  obslmction  to  navigation  at  tlie  Cascadt^ 
ie  of  such  u  eliaractcr  as  to  make  a  portage  of  sis  miles  neccsgary.  This  iwriaiji? 
is  now  made  by  means  of  a  railroad  stocked  with  excellent  locomotives  ami 
cars.  The  second  section  of  the  Columbia  ia  from  Cascades  to  Dalles,  a  dis- 
tance of  50  miles,  thmugli  the  Cnsciido  lunge  of  mountains.  Here  is  another 
obstruction  to  navigation,  known  as  the  Great  Dalles  of  the  Columbia.  Tliis 
makes  a  second  portage  necessarj-,  and  is  at  present  accomplished  bv  means  "f 
14  niilea  of  railway,  equal  in  character  to  the  road  at  the  Cascades.  The  tliinl 
section  of  llie  Columbia  i-caclies  from  (he  Dalles  (or  Celilo)  to  IMesl's  rupids,  a 
distance  of  185  miles.  From  Priest's  rapids  to  Fort  Colville,  a  distance  of 
about  100  miles,  the  river  ia  so  frequently  obstructed  with  rapids  that  the  nari- 
gation  lias  never  been  attempted.  Beyond  Fort  Colville,  for  a  distance  of  S^O 
miles  into  British  Columbia,  this  great  river  is  navigable,  and  is  now  being 
navigated  by  an  American  steamer  of  aboat  100  tons  capacity. 

Snake  river  empties  into  the  Columbia  about  13  miles  north  of  old  Fort  WalU- 

*  I  Bin  inJebted  Co  Mr.  J.  C.  AiuiJVvoTth,  president  of  the  Oregon  Steam  NovigatioD  Com. 
pany,  far  the  data  fumUbed  on  tliU  BUbject.  It  waa  prepared  by  Mr.  Ainawortb  in  aiMim 
to  qnestiontin  writing  Bub milted  b7DieduringaTiaU  lo  Portland  in  A ngnst,  I667.--J.  B.  R 
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Walla,  and  is  navigable  as  bigb  np  as  Lewiston,  in  Idabo,  a  distance  of  160 
miles.  From  this  point,  in  ascending  Snake  river,  you  go  almost  dne  south,  and 
fur  an  additional  distance  of  150  miles  little  or  nothing  is  known  of  the  river, 
except  that  it  passes  through  a  chain  of  high  mountains,  and  is  so  obstructed 
\inth  rapids  and  falls  as  to  make  navigation  impossible ;  but  from  above  this 
chain  of  mountains,  continuing  in  a  southerly  direction,  the  river  is  navigable  a 
distance  of  150  miles.  A  fine  steamer  of  200  tons  capacity  is  now  on  this  sec- 
tion of  the  river,  and  has  succeeded  in  reaching  a  point  within  30  miles  of  the 
Great  Salmon  Falls.  By  the  use  of  this  boat  and  the  navigation  of  Salt  Lake 
(which  is  said  to  be  practicable)  the  land  travel  from  Great  Salt  Lake  City  to 
Portland  in  Oregon  would  be  reduced  to  al>out  400  miles. 

Pen  d'Oreille  river,  or  Clark's  Fork  of  the  Columbia,  is  navigable  from  foot 
of  Pen  d'Oreille  lake  to  mouth  of  Jako,  a  distance  of  about  225  miles.  Three 
fine  steamers  are  now  running  from  foot  of  the  lake  to  Thompson's  Falls,  a  dis- 
tance of  about  150  miles.  Two  short  portages,  of  less  than  seven  miles  in  all, 
are  made  to  connect  these  boats.  One  more  boat,  above  Thompson's  Falls,  will 
enable  the  traveller  to  reach  a  point  within  125  miles  of  Fort  Benton,  on  the 
Missouri. 

The  distance  from  the  main  Columbia  to  Pen  d'Oreille  lake  is  160  miles, 
over  a  good  wagon  road.  Thus  the  navigable  waters  of  the  Columbia  and 
Hissouri  rivers  are  only  separated  by  360  miles  of  land  travel,  which  can  be 
reduced,  by  adding  a  fourth  boat  on  Clark's  Fork,  to  285  miles. 

The  Willamette  river  is  navigable  from  its  mouth  to  Eugene  city,  a  distance 
of  about  200  miles.  The  only  obstruction  to  the  navigation  of  this  river  is  a 
forty-foot  fall  at  Oregon  City,  making  a  portage  of  one  mile  necessary. 

TTiere  are,  in  all,  some  30  river  steamers  navigating  the  waters  above  named, 
with  an  average  carrying  capacity  of  about  125  tons  each,  and  employed  as  fol- 
lows, to  wit:  semi-weekly  from  Portland  to  Astoria;  tri- weekly  from  Portland 
to  Monticello  j  daily  from  Portland  to  Dalles ;  tri- weekly  from  Dalles  to  Wal- 
lula;  semi-weekly  from  Wallula  to  Leniston;  once  a  week  from  Fort  Colvills 
to  La  Porte,  in  British  Columbia ;  daily  from  foot  of  Pen  d'Oreille  lake  to  Cabi- 
nett,  on  Clark's  Fork;  once  a  week  from  Cabinctt  to  Thompson's  Falls;  dfuly 
firom  Portland  to  Fort  Vancouver ;  daily  from  Portland  to  Oregon  City ;  serai- 
weekly  from  Oregon  City  to  Corvallis;  once  a  week  from  Oregon  City  to  Eugene; 
tri-weekly  from  Oregon  City  to  Yamhill  river.  In  addition  to  these  regular 
routes  there  are  several  small  steamers  and  propellers  that  run  as  business  ofiers. 

The  amount  of  freight  and  number  of  passengers  carried  on  the  different 
routes  named  is  veir  difficult  to  ascertain,  but  from  the  secretary  of  the  Oregon 
Steam  Navigation  Company  I  have  obtained  a  statement  of  freight  and  passen- 
gers transported  on  the  Columbia  river  from  1861  to  1864,  inclusive: 

No.  of  paaseDgen.  Tonii  of  fl^lglitw 

1861 10,500  6,290 

J862 2'1,5<Ki  14,550 

1863 22,000  17,646 

1864 36,000  2J,834 

The  freight  thus  shipped  was  all  up  freight,  and  intended  as  supplies  for  mili*- 
tary  posts  east  of  the  Cascades  and  the  different  mining  camps  of  Idaho,  Wash- 
ington, and  eastern  Oregon.  As  late  as  1860  the  principal  business  on  the 
Columbia  river  was  the  transportation  of  troops  and  supplies  for  the  then  Indian 
country  cast  of  the  Cascades. 

The  mineral  developments  made  at  a  subsequent  date  in  that  vast  section  of 
country,  extending  from  latitude  42**  to  5&*  north,  and  from  the  Cascade  range 
to  the  Bitter  Root  and  Rocky  mountains,  have  been  the  means  of  inducing  per- 
manent settlements  in  several  of  the  rich  agricultural  districts  that  lie  in  differ- 
ent parts  of  this  country ;  the  result  of  which  is  that  the  military  are  now  Bop- 
pUed  with  grain,  floor,  bacon,  &c.,  at  a  less  cost  than  was  formerly  paid  iQi 
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transportation  alone,  and  the  miner  is  snpplicd  at  rates  that  encoorago  bimti  • 
prospect  the  country  and  thus  develop  its  treasnres. 

During  the  last  two  years  the  dovm  freight  on  the  C«>lambia  has  laispk 
increased.  During  the  month  of  June  of  the  present  year  Walla- Walla  vwkjr 
alone  shipped  over  500  tons  of  flour  for  San  Francisco  and  New  York  maikdi, 
retaining  a  surplus  estimatecl  at  20,000  barrels.  To  this  mnst  be  added  Ik 
new  crop  now  being  harvested,  and  variously  estimated  at  from  200,000  to 
200,000  bushels.  Grande  Ronde  valley,  situated  at  the  foot  of  the  Blue  mooi- 
tains  on  the  east,  has  a  large  surplus — perhaps  as  much  as  Walla- Walla.  P<wr- 
der  river  and  Boise  valleys  are  producing  large  supplies.  There  are  many  other 
valley*  in  this  section,  rich  in  agricultural  wealth,  that  only  await  the  enterpris- 
ing emigrant,  to  offer  him  a  luxuriant  and  happy  home. 

The  bankri  of  the  Columbia  river,  from  its  mouth  as  far  up  as  the  Dalles,  tie 
thickly  wooded,  principally  ^iih  fir,  oak,  cottonwood,  and  pine,  and  maple  and 
ash  are  not  uncommon  and  can  be  had  in  limited  quantities.  From  Dalles  to 
Priest's  rapids,  and  from  the  mouth  of  Snake  river  to  Lewiston,  the  banks  and 
adjacent  country  are  entirely  destitute  of  timber.  The  vast  and  sparsely  popo- 
lated  countr\'  through  which  these  rivers  flow,  east  of  the  Cascade  I'auge,  is  cov- 
ered with  a  luxuriant  "bunch  grass.''  Stock  raisers  are  appropriating  a  portioD 
of  this  immense  pasture,  and  are  yearly  accumulating  fortunes  by  raising  canle 
and  shee[>,  for  which  they  find  a  ready  and  profitable  market  in  the  diffeieot 
mining  camps  of  Idaho,  Montana,  Washington,  eastern  Oregon,  and  Britidi 
Columbia. 

From  the  Ist  of  March  to  the  15th  of  July,  of  th:s  year,  there  were  shipped 
on  steanil)oats  from  Portland  to  Dalles  12,191  head  of  cattle  and  horses,  Gy2S3 
liead  of  sheep,  and  1,594  head  of  hogs.  Then*  has  doubtless  been  an  equal 
number  driven  across  the  Cascade  mountains  during  the  months  of  July  and 
August,  nil  intended  for  feeding,  accumulating,  and  marketing  as  indicated. 

The  wholi*  countr}*  may  b<*  said  to  !»'  mineriil.  Gold  in  paying  quantities  is 
anniuilly  taken  from  tli(»  banks  of  the  Columbia  rivt-r  as  low  <lown  as  Umatilla. 
On  Snake  river  the  banks  for  miles  below  Lewiston  are  inufitablv  workeil  bv 
Chinamen.  This  extensive  mineral  section,  embraced  within  the  limits  before- 
mmied.  though  adding  considerable  amounts  annually  to  the  treasure  of  the 
world,  has  scarcely  been  prospected.  The  work  done  to  develop  the  miueml 
wealiij  amounts  to  little  more  than  surface  explorations. 

The  Pen  (V(.)reille  river  nms  through  a  magniticent  grazing,  agricultuml,  aiul 
timbered  country,  alni<>st  entirely  uninhabited. 

I'he  WillauK'tte  river  drains  the  beautiful  valley  of  that  name.  This  valley 
is  about  riOO  miles  long  and  from  20  to  30  miles  wide,  and  sustains  a  population 
of  about  00,000,  with  ami)le  room  and  resources  for  a  million.  It  is  rich  in 
grain-growing  and  grazing  lands,  and  contain.*^  extensiyc  deposits  of  iron  ore.* 
Coal  and  copper  are  also  found,  but  as  yet  little  developed. 

PoiiTLANi). — The  jnincipal  town  on  the  Willamette  riyer  is  Portland,  situate 
on  the  west  bank  about  12  miles  from  its  mouth.  The  h>cation  is  excellent, 
and  the  city  presents  an  ai>pearance  of  thrift  and  i)rosperity  in<licatiye  of  the 
steady  ])rogress  of  the  State.  Many  of  the  public  l)nildings  would  be  credit;v 
ble  to  the  best  .cities  of  the  east  of  equal  population.  The  new  court-house, 
completed  in  1 860,  the  buildings  of  the  Oregon  Steam  NaNigation  Company, 
and  other  public  and  private  edifices,  are  among  the  neatest  and  most  substaniLil 
bpivimens  of  architecture  on  the  Pacific  slope. 

I\^pulation. — Another  evidence  of  the  prosperity  of  Portland,  says  Mr.  McCor- 
mick  in  his  vahiable  directory,  may  be  found  in  the  annually  increasing  p<»pula- 
tion  of  the  city,  which  has  increased  in  a  ratio  almost  equal  to  any  city  iu  the 
Union.     In  1803  the  population  of  Portland  was  4,057.     In  1864  it  amounted 
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to  5,819 ;  in  1865  it  was  estimated  at  6,068.  In  1866  it  increased  to  6,508, 
ac<x>rding  to  a  census  taken  especially  by  canvassers  for  this  work.  The  follow- 
ing table  shows  the  population  according  to  the  several  classifications : 

Sifa1es21  years  and  upwards .' 2,017 

Males  under  21  years 1,104 

Females  21  years  and  upwards 1,3:)0 

Females  under  21  years J,  108 

Colored,  males 82 

Co'ored,  females 43 

Chinese,  males 206 

Chinese,  females 116 

Flouting  population,  estimated  from  hotel  registers,  die.,  i&c 500 

Total. 6,508 


Being  an  increase  of  440  inhabitants  during  the  year  just  closed.  These 
figures  do  not  exhibit  a  very  rapid  growth,  but  they  denote  a  steady  progress, 
Which  must  prove  not  only  interesting  but  even  satisfactory  to  the  well-wishera 
of  Portland. 

The  present  population  of  Portland  is  estimated  at  8,000,  and  a  rapid  increase 
is  expected  during  the  ensuing  year,  owing  to  the  reduced  rates  of  passage  from 
the  east,  and  the  recent  gi-atifying  progress  in  the  development  of  the  iron,  coal, 
and  agricultural  interests  of  the  8tate. 

Assessable  property, — ^Mr.  McCormick  says : 

The  assessable  property  in  Portland  is  valued  at  $4,200,000.  Taxes  levied  and  collected 
during  1606,  $400,000.  Of  this  amount  $91,000  was  collected  for  State,  county,  school,  and 
road  purposes ;  $1.50,000  was  collected  by  the  officers  of  the  United  States  for  federal  pur- 
poses, and  $159,000  (including  licenses  and  fines)  was  collected  by  the  city  of  Portland.  Of 
this  amount  $75,000  was  expended  for  street  improvements,  and  $84,000  for  general  nod 
special  purposes.  The  salaries  and  fees  of  city  officers  during  J 866  amounted  to  $15,000. 
The  expense  of  city  surveys,  $3,700.  The  cost  of  boarding  city  prisoners,  $950.  Salury 
of  the  city  attorney,  $1,000.  Expense  of  the  recorder's  court  and  city  police,  $6,000.  The 
amount  expended  in  the  improvement  of  the  Willamette  river  last  year  exceeded  $30,000. 
Of  this  amount  $20,000  was  raised  by  loan,  and  $10,862  obtained  by  special  tax.  The 
expense  of  lighting  the  city  with  gas  was  $3,000,  and  for  furniKhing  the  engine  house  and 
city  offices  with  water,  $600.  The  city  printing  during  the  year  just  closed  cost  $700.  From 
the  foregoing  figures  a  crude  idea  may  be  gathered  of  the  approximate  expenses  of  the  sev- 
eral departments  of  the  municipal  government  of  Portland. 

Summary  of  product  $hippedfrom  Portland  during  1866. 

Pork,  72  barrels,  at  $20  per  barrel y $1,440 

Apples,  6H,860  boxes,  at  $1  per  box T 68,860 

Eggs,  1,763  packages,  at  $lO(>er  package 17,6^)0 

Bacon,  4,376  gunnies,  at  $16  per  gunny 70,016 

Hides, 4,674, at  $1  50  per  hide '. 7>0ll 

Onions,  I,:i25  sacks,  at  $4  per  sack 0,300 

Sirup,  lt^5  barrels,  at  $8  per  barrel 1 ,  480 

Wool,  1,671  bales,  at  $40  per  bale 66,840 

Pitch,  292  barrels,  at  $6  per  barrel 1,702 

Yamish,  124  packages,  at  $10  per  package 1,240 

Dried  apples,  2,603  packages,  at  $10  per  package 26, 030 

Flour,  29,815  barrels,  at  $5  per  barrel 149,075 

Salmon,  2,564  packages,  at  $8  50  per  package 1 21,794 

Staves  and  headings,  59,203,  average 15,000 

Shooks,  14,972,  at  40  ccms  per  shook 1,989 


• 


Value  of  specified  merchandise,  produce,  &ai 455, 467 

Value  of  gold  dust,  bars,  itc 8,070,600 

The  foregoing  tables,  although  necessarily  very  incomplete,  exhibit  the  gratifying  fact  that 
the  export  trade  of  Portland  is  greatly  on  the  increase,  the  above  amount  iMsing  $l,120,5ti:i 
in  excess  of  1865. 

The  next  place  of  interest,  ascending  the  Willamette,  is  Oswego,  eight  miles 
from  PortUind.    Here  'ia  located  the  first  iron  furnace  on  the  racilic  coast 
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Four  inilce  above  tliis  place  is  Oregon  City,  situated  on  tlio  east  bank,  just  below 
tbo  Great  falle.  This  is  a  thriving  Utile  place  of  1,200  iniiabilants.  Woollen 
And  paper  factories  are  the  cliicf  features  of  the  plaiv.  Salem  is  about  G5  miles 
l>j  water  from  Oregon  Citj,  and  in  the  capital  of  the  State.  It  contains  a  popu- 
lation estimated  at  4,000.  Thirty-five  miles  fiirtber  up  is  Albany,  a  proeperou 
town  and  kuuwn  bk  the  granary  of  Oregon  ;  estimated  popnlation,  3,S00.  The 
next  place  of  im^nrtanco  is  Corvallis,  n  fiomisliing  little  dty  of  about  3,000 
inliabitants,  distant  from  Albany  15  miles.  Eugene  City,  71  mileo  from  Cor- 
vallis,  is  the  next  place  of  importance,  and  is  located  at  the  head  of  uavigation 
on  the  Willamette  river ;  population  estimated  at  3,000.  There  are  many  amoll 
towns  and  iieigfaliorlioo<l  landings  situated  at  different  points  between  the  places 
named,  all  or  moat  of  ivhich  present  evidences  of  thrift. 

The  |iriucipal  towns  on  llie  Colurabia  river  are,  first,  Astoria,  about  18  roilw 
Iromtbcbar;  population  estimated  at  1,000.  Next  is  Cnthlamette,  30  nules; 
then  Oak  Point,  12  miles;  then  lUinier,  15  miles;  then  St.  Selens,  30  miles; 
then  Vancouver,  24  miles ;  then  Cascades,  45  miles.  All  of  these  places,  except 
Astoria  and  Vancouver,  are  small  villages  or  landings.  At  Cascades  is  ibe  Srst 
portage  on  the  Columbia.  On  the  north  ude  of  the  river,  as  before  stated,  is  an 
iron  iiiilroud  siz  miles  long ;  on  the  sonth  side  is  a  wooden  iraiiiway  of  six  miles, 
over  wticli  passed  all  the  freight  of  the  upper  Colombia  prior  to  April,  1863,  at 
which  time  the  iron  road  was  completed.  The  next  town  of  any  importance  ia 
the  Dalles,  50  miles  fmther  np.  This  is  a  busy  little  place,  containing  a  popn- 
nlation  of  about  2,500.  Here  another  iron  railroad  of  H  miles  connects  with 
the  npper  boats  at  Celilo.  Eighly-five  miles  further  up  is  Umatilla,  the  great 
laiiding~plac«?  fur  Idalio  and  casloru  Oregon;  its  populalion  is  about  1,50U. 
Thirty-five  miles  further  up  is  Wallula,  or  old  Fort  Walla- Walla.  This  is  lie 
landing  for  Walla- Walla  and  Gmnde  Ronde  valleys,  and  during  the  soaaun  tt 
low  water  is  the  landing  for  gootls  shipped  to  Montana  via  Pen  d'Oreille  lake, 
and  for  Fort  Colville  and  Kritisli  Cnhimbia.  This  place,  thouirh  one  of  the 
oldest,  has  only  a  population  of  about  200.  The  next  and  only  ploco  of  any 
note  above  Wallula  is  Lewiston,  in  Idaho,  distant  about  160  miles.  This  place 
has  a  population  of  about  1,000,  is  the  head  of  navigation  on  SDake  river  west 
of  the  muuutfdns,  and  was  formerly  the  seat  of  government  of  Idaho  Territmy. 


SECTION    II. 

AGEICULTUBAL  AND  MISCELLANEOUS  EESOUBCES. 

Oregon  is  peculiarly  an  agricultural  and  fruit-growing  State,  though  by  do 
means  deliciont  in  valuable  mineral  resources.  Possessing  a  climate  of  unrivalled 
salubrity,  abounding  in  vast  tracts  of  rich  arable  lands,  heavily  timbereil  through- 
out its  mountain  ranges,  watered  by  iunumerable  springs  and  streams,  ami  sob 
'  ject  to  nunc  of  the  diawbackg  ari»ng  from  the  chilling  winds  and  seasons  «r 
aridity  which  pi'evail  further  south,  it  is  justly  considei'ed  the  most  favored  re^oo 
on  the  Paciiic  slope  as  a  homo  I'or  an  agricullurnl,  fruit-groiving,  and  manufac- 
turing pojiulation.  As  yet  it  is  but  tlijniy  settled,  a  fact  owing  in  part  to  lh« 
injudicious  system  pui-sucd  under  the  donation  act  of  1852,  by  which  laigo  tracU 
of  land  (320  acres  to  single  settlers,  640  to  married  couples)  were  held  by  per- 
sons who  were  nnable  to  cultivate  them  ;  and  in  part  to  the  insufficiency  of  oom- 
munteation  with  the  markets  of  the  world.  These  drawbacks,  however,  will 
soon  be  remedied  by  the  establishment  of  railroads,  the,  increase  of  steam  navi- 
gation, and  the  consequent  accession  of  population.  The  wonderful  richness  of 
the  valleys,  the  estraordiuory  inducements  to  settlement  by  iamilies,  the  beauty 
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•yf  tbo  scenery  and  bealthfalness  of  the  climate,  mnst  soon  attract  large  irami- 
zxation.  The  writer  has  traversed  this  State  from  the  Columbia  river  to  the 
southern  boundary,  and  can  safely  assert  that  there  is  no  equal  extent  of  coun- 
try on  the  Pacific  slope  abounding  in  such  a  variety  of  attractions  to  those  who 
seek  pleasant  homes.  The  Willamette,  the  Umpqua,  Rogue  River,  and  many 
3thers,  are  regions  unrivalled  for  farming  and  stock-raising. 

Tlie  following  extracts  from  a  premium  essay  written  by  Mr.  W.  Lair  Hill  for 
the  State  Agricultiuul  Society  give  a  correct  idea  of  the  general  resources  and 
productions  of  Oregon.  The  descriptions  of  the  country  and  facts  stated  are 
entirely  reliable : 

Oregon  is  peculiar  in  climate,  especially  that  portion  lying  west  of  the  Cascade  moun- 
tains, which  is  affected  greatly  by  its  proximity  to  the  ocean.  This  portion  has  a  climate  in 
many  respects  closely  resembling  that  of  England.  Although  in  a  high  laUtude,  it  is  mild — 
neither  very  hot  in  summer  nor  extremely  cold  in  winter ;  is  damp  and  somewhat  disagree- 
ctble  daring  what  is  termed  the  rainy  season,  corresponding  with  the  winter  of  the  east ;  but 
delightful  through  the  summer  and  autumn. 

The  climate  in  the  eastern  portion  of  the  State  has  some  resemblance  to  that  of  the  older 
northwestern  States,  excepting  the  frequent  rains  which  fall  in  those  States  during  the  late 
summer  months. 

As  a  whole,  the  State  of  Oregon  presents  so  great  a  variety  of  climate  that  it  cannot  be 
liccurately  exhibited  under  any  general  description,  and  which  will  more  fully  appear  from 
special  descriptions  and  tables  hereafter  presented.  It  is  a  matter  to  be  regpretted  that  the 
compass  of  a  brief  essay  does  not  permit  the  presentation  of  minute  and  extensive  details  of 
observations  on  this,  as  well  as  taiany  other  subjects  connected  with  this  infant  State,  so  far 
as  the  same  are  obtainable ;  but  it  is  much  more  to  be  regretted  that  no  record  has  been  kept 
from  which  statistical  information  might  be  collected,  showing  the  industrial  and  commercial 
capabilities  of  the  State,  except  to  a  very  limited  extent. 

•  •«••• 

Oregon  was  admitted  into  the  Union  in  February,  1659,  and  in  1661  began  to  give  addi- 
tional promise  of  future  prosperity  by  the  discovery  of  rich  and  extensive  gold  mines  on  its 
northeastern  border  and  the  contiguous  districts  of  Washington  Territory. 

Physical  Geography,  &c.— All  the  country  in  North  America  lying  west  of  the  Mis- 
sissippi river  has  a  common  axis  of  elevation,  which  is  the  great  chain  of  the  Rocky  moun- 
tains, and  their  southern  continuation,  the  Cordilleras  of  Mexico.  The  Sierra  Nevada  range, 
with  its  northern  extension,  the  Cascade  mountains  of  Oregon  and  Washington  Territory, 
constitutes  a  secondary  axis  which  materially  affects  the  entire  country  of  the  Pacific  coast, 
both  in  soil  and  climate.  To  the  volcanic  forces  of  these  two  great  central  lines  of  subter* 
raueous  commotion  is  originally  due  the  physical  geography  of  Oregon. 

It  is  generally  known  that  the  Rocky  mountain  range  is  chiefly  of  igneous  composition. 
Some  portions  of  this  range  are  of  plutonic  character,  while  some  beiur  unmistakable  evi- 
dences that  their  upheaval  was  prior  to  the  process  of  consolidation.  Sandstone  abounds  in 
many  places  in  these  mountains,  and  very  considerable  silnrian  deposits  are  also  found. 
Gold-bearing  rocks  occur  in  various  localities.  Where  sedimentary  rocks  are  found  they  are 
frequently  regular  in  their  stratification ;  generally,  indeed,  distorted  from  their  original 
position,  but  nevertheless  retaining  perfectly  their  stratified  character.  These  rocks  are 
usually  interlaid  with  micaceous  slate,  and  rest  on  masses  of  granite  and  gneiss.  Mica  is  so 
abundant  in  some  places  that  it  may  be  found  in  extremely  thin  flakes  in  all  the  water  of  the 
mountain  streams. 

Of  the  same  general  character  is  the  geological  structure  of  the  Cascade  range,  except  that 
there  is  less  of  stratified  rocks,  and  stronger  indications  of  recent  volcanic  action  are  observed. 
Basaltic  and  granitic  rocks  constitute  tne  geological  basis  of  the  country.  Slate  and  other 
argillaceous  rocks,  and  a  sort  of  irredncaDie  limestone,  also  characterize  the  western  slope 
of  the  continent.  Metamorphic  features  become  more  marked  the  nearer  we  approach  tne 
Pacific  coast,  until,  arriving  at  the  Cascade  range,  this  characteristic  is  seen  in  its  most  clear 
and  unmistakable  aspects. 

Certain  differences  between  tho  soil  and  vegetation  on  the  east  and  those  on  the  west  side 
of  this  second  volcanio  axis  of  the  country  may,  it  is  thought,  be  satisfactorily  explained  by 
atmospheric  or  meteorological  peculiarities :  so  that  the  upheaval  of  this  ridge,  notwith- 
standing those  differences,  was  probably  contemporaneous  with  that  of  the  Rocky  moun- 
tains, or  at  least  at  no  earlier  period.  Whether  this  be  so  or  not,  it  is  certain  that  the  Cas- 
cade range  has  undergone  much  more  recent  convulsions ;  and,  indeed,  of  the  numerous 
vents  standing  along  the  summit  line,  some  might  be  properly  classed,  at  present,  as  active 
volcanoes. 

Between  the  Cascade  and  Rocky  mountain  chains,  the  country  is  composed  of  immense 
plateaux,  interspersed  with  numerous  unconnected  mountain  ridges,  of  recent  volcanic  origin. 
Dome  of  these  are  covered  with  immense  forests,  whUe  others  are  merely  sterile  masses  of 
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trappean  roclcBt  piled  timilier  in  ragged  heaps  by  the  eleyatory  fofoe  of  internal  firee.  B7 
Bome  of  theee  lees  notea  eloTations  and  by  spnn  prqiecting  from  the  two  main  ranges,  tM 
broad  table  lands  above  mentioned  are  divided  into  tnree  distinct  vaUeys,  or  rather  basiitf ; 
namely: 

The  Utah  basin,  centring  at  Qreat  Salt  lake,  but  having  many  nndnlations  fonning 
minor  geographical  centres,  to  which  its  rivers  flow  and  disappear  in  the  sandy  plains,  or 
discliaree  their  currents  into  inland  lakes.    This  basin  has  no  outlet  to  the  sea. 

The  Klamath  basin,  lying  to  the  northwest  of  the  Utah,  and  drained  by  the  Klamath 
river,  running  to  the  Pacific  ocean,  and  the  river  l>es  Chutes,  emptying  into  the  Columbia. 

The  Columbia  River  basin  extends  over  a  vast  area  of  country,  including  all  that  portion 
of  Oregon  lying  east  of  the  Casotde  monntuns,  and  known  as  eastern  Oregon,  except  the 
small  surface  occupied  by  the  Klamath,  a  part  of  which  is  in  California,  ana  an  almost 
equally  small  portion  of  the  Utah  basin,  which  lies  principally  in  Utah  Territory. 

jEastem  (>regon,  besides  containing  several  large  lakes,  is  traversed  by  numerous  riven, 
but  none  are  navigable  except  the  Columbia  and  the  Snake  or  Lewis  river ;  which  two 
streams,  however,  afford  fadlitieB  for  steamboat  travel  from  the  ocean,  across  the  wbob 
extent  of  the  State  in  its  greater  dimensi<Hi,  from  west  to  east 

That  porUon  of  the  State  lying  west  of  the  Cascade  mountains  is  divided  into  three  pnn* 
dpal  valleys,  the  Willamette,  the  Umpqua,  and  Rogue  river,  drained  by  the  rivers  bearing 
these  respective  names.  This  countiy  is  quite  different  from  eastern  Oregon  in  respect  to  its 
physical  geosraphy,  geology,  and  climate. 

Although  the  general  duuracter  of  this  region  is  indicative  of  its  having  had  fonner^  a 
volcanic  origin,  still  there  is  found  here  a  larae  proportion  of  sedimentaiT  recks,  especially 
sandstone  and  a  sort  of  conglomerate  of  highly  siucious  composition,  which  often  contaiiis 
shells  and  other  indications  of  its  sedimentaiy  formation.  In  the  Willamette  valley  this 
feature  is  chiefly  observed  on  the  western  side  of  the  river ;  and  in  the  Umpqua  and  Bogne 
River  valleys  it  becomes  more  marked  on  approaching  the  sea-coast.  Shales  and  a  sort  of 
argillaceous  limestone,  irreducable  by  the  ordinary  process  of  heathig  and  alakingy  also 
abound  in  many  places.  The  country  here  is  of  a  much  less  mineral  character  than  that 
east  of  the  Cascade  mountains,  or  even  than  those  mountains  themselves.  Notwithstandhig 
the  evidendes  of  volcanic  origin  common  to  all  the  western  coast  of  America,  and  of  whicE 
this  region  presents  manv,  the  rocks  here,  and  espedally  on  the  Coast  mountains,  are  often 
found  regularly  stratified,  and  in  some  instances  their  parallelism  remains  undisturbed  for 
considerable  distances. 

The  geological  basis  of  the  Coast  mountains  is  sandstone.  Scoriaceous  and  trappean 
masses  occur  in  the  more  volcanic  localities.  At  the  intersection  of  these  mountains  by  the 
Umpqua  river,  sandstone  prevails,  and  the  strata  remain  uninterrupted,  except  at  lou^ 
intervals. 

Numerous  bays  and  estuaries  of  different  magnitudes  intersect  the  shoro  along  the  western 
border  of  the  State,  and  several  streams  having  their  sources  in  the  Coast  mountains  flow 
into  the  ocean  through  small  valleys  of  great  fertility  and  beauty. 

Climate. — Eastern  Oregon  possesses  a  climate  much  resembling  that  of  the  Upper  Mis- 
sissippi valley,  but  not  so  cold.  It  is  dry  and  open ;  usually  somewhat  bleak,  owing  to  the 
large  proportion  of  prairie  land,  but  seldom  bitter  cold,  the  mercury  rarely  falling  below 
aero  in  the  extreme  of  winter.  Last  winter,  however,  it  was  exceedingly  cold  in  this  region ; 
but  that  was  a  winter  unexampled  in  severity  everywhere  in  the  Pacihc  States. 

Spring  in  eastern  Oregon  is  flue,  early,  and  open.  Summer  is  hot  and  gcnrrollv  dry, 
with  com  nights.  Variations  of  temperature,  corresponding  with  differences  of  altitude,  are 
ob8er\'ed,  sometimes  amounting  to  several  degrees  at  places  onl^  a  few  leagues  apart. 
Autumn  frosts  begin  some  time  in  October,  but  it  does  not  become  wintry  till  very  late.  Lit- 
tle rain  or  snow  falls  except  in  the  mountains.  Eastern  Oregon  is  exposed  to  an  almost  con- 
tinuous breeze  which  sometimes  swells  into  quite  a  gale,  but  storms  never  occur.  The  wind 
in  summer  is  from  the  southwest 

Western  Oregon  has  a  moist,  mild,  and  peculiarly  uniform  climate.  Except  in  rare  cases 
the  winter  is  not  cold  nor  the  summer  hot  more  than  two  or  three  days  in  succession,  and 
extreme  heat  or  cold  never  occurs. 

It  is  rarely  necessary  to  feed  stock  for  more  than  a  fortnight,  and  frequently  not  at  sH 
during  the  whole  year. 

The  amount  of  rain  which  falls  in  this  part  of  the  State  during  the  rainy  season  ha5  beec 
greatly  exaggerated,  as  will  be  seen  by  reference  to  the  annexed  tables,  which  exhibit  moie 
specifically  the  ciimatical  peculiarities  of  the  State. 

Observations  taken  in  several  other  States  are  inserted  in  some  of  the  tables  for  the  purpose 
of  making  comparisons.  The  first  table  is  compiled  chiefly  from  the  Smithsonian  report: 
the  rest  are  from  various  reliable  sources. 
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The  only  point  in  eastern  Or^con  whose  temperatDre  is  eibiblted  In  Ibis  table  U  the  DhUm, 
which,  situated  aa  it  is,  immediulely  at  the  base  of  the  Cascade  monntains,  does  not  falrljr 
represent  the  lempernture  of  the  extensive  valleys  further  oast,  which  eonatitate  the  aplcal- 
tural  ifgioa  of  that  country.  The  smnmer,  io  moat  of  those  Talleys  as  well  as  on  the  table 
lands,  is  mucb  wanner  than  at  (ha  Dalles.  The  winter  lempernlnre.  It  will  be  observed,  ts 
much  higher  than  that  of  other  sAea  in  ihe  same  latitude,  while  that  of  the  spring  is  nesily 
the  same,  and  the  aummoc  not  ijnite  so  high. 
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This  table  includes  all  rainj  days,  without  reference  to  vfhether  it  ruued  all  day  or  only  a 
part.    It  also  includes  snowy  days,  very  few  of  which  are  seen  in  Oregon  In  an  ordinary 

Id  181C-'47,  Hueh  Sums,  esq.,  of  the  Willamette  valley,  kept  a  diary  from  which  it 
appears  there  were  tour  days  of  continnoos  rain  in  November,  three  in  December,  three  in 
Junuary,  unil  two  in  February,  making  only  12  in  Ihe  four  months  of  the  lainy  season. 
During  the  same  tinje  there  were  66  entirely  clear  daya,  viz  :  12  in  November,  17  in  Decem- 
ber. 16  in  Jannary,  and  21  in  Febmary.  From  the  first  of  November,  iSio,  to  the  first  of 
Uaicb,  ibiG,  there  were  20  rainy  and  40  cleat  days ;  Ihe  rest  were  rulable. 
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Table  III. — Showing  tlu  amount  in  inches,  at  Astoria,  Oregon,  and  Peoria,  UL,  respeeinebf. 
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From  this  table  it  would  appear  that  the  amount  of  nun  at  Astoria  is  a  little  less  than  doa* 
ble  that  at  Peoria ;  the  one  m  a  country  where  the  only  winter  known  is  a  rainy  season,  and 
the  other  in  a  country  distinguished  for  its  cold  and  dry  winters. 

Soil  and  extent  of  Agricultural  Lands.— The  two  natural  divisions  of  Oregon  dif- 
fer in  respect  to  the  quality  of  their  soil  as  well  as  in  ^mate.  The  plateaux  of  eastern 
Oreeon  have  a  moderately  rich  soil  whose  chief  compoant  is  silicia,  and  cpntainin?  but  a 
small  amount  of  vegetable  matter.  Little  effort  has  been  made  to  test  its  capabilities  for 
agricultural  purpose  until  very  recently.  The  experiment,  so  far  as  tiied,  has  proved  exceed- 
ingly gratifying,  and  many  {)€r8ons  maintain  that  these  uplands  are  destined  to  be  the  first 
grain  lands  in  the  8tate.  But  the  natural  adaptation  of  these  immense  tracts  is  to  grazing, 
cattle  herding,  and  bucalic  pursuits.  Rolling  prairies  and  level  plpins  of  almost  iliimit^bk 
extent  stretch  out  from  the  foot  of  the  Cascade  mountains  almost  to  the  eastern  border  of  the 
State,  and  are  covered  with  luxuriant  bunch  grass,  (/e^<uca, )  affording  an  inexhaustible  pas- 
ture for  any  amount  of  stock.  This  grows  in  large  tufts  not  joined  together  by  their  fibrous 
roots,  as  is  the  case  with  most  other  grasses.  It  grows  to  different  heights,  from  six  to  18 
inches,  according  to  the  quality  of  the  soil.  In  liutritive  properties  it  is  not  excelled  by  aiiy 
grass  known.  Attaining  its  full  growth  about  the  time  the  dry  season  commences,  it  cm^es 
into  a  fine,  flavorous  hay,  which,  owing  to  the  absence  of  dew  in  this  region  in  the  summer, 
remains  excellent  until  the  autumn  rains  come,  when  the  whole  country  is  again  covered 
with  green  grass. 

Mountain  streams,  having  their  sources  in  the  mountain  chains,  intersect  these  table  lands 
flowing  through  valleys  and  rondes  of  various  dimensions  and  amazing  fertility.  The  val- 
leys of  the  Des  Chutes  and  its  tributaries  are  all  that  have  been  extensively  tested  with  cereal;', 
and  they  have  yielded  very  large  crops.  Vegetables  of  nearly  all  varieties  yield  almost  fab- 
ulous crops.  Indiau  com  does  as  well  in  eastern  Oregon  as  in  any  State  in  the  Union,  and 
will  soon  become  a  staple  production.  Fruit  promises  finely.  This  is  thought  to  be  as  good 
a  fruit  country  as  that  west  of  the  Cascade  mountains,  so  justly  denominated  the  '*  Iroit 
garden  of  America." 

Its  hot  suumiers  admirably  adapt  eastern  Oregon  to  the  culture  of  sorghum  or  Chinese 
sugar-cane ;  and  sufficient  trial  has  been  made  to  warrant  the  assertion  that  this  plant  can  be 
produced  here  as  successfully  as  in  any  of  the  northwestern  States.  Judge  Laughlin,  of 
Wasco  county,  who  has  paid  some  attention  to  the  cultivation  of  this  plant,  in  a  published 
letter  of  his  dated  January  12,*186J,  says  :  '*  I  have  cultivated  some  (sorghum)  the  past  two 
years,  and  find  it  grows  remarkably  well.  *  *  It  will  produce  double  as  much  food  as 
anything  (else)  I  can  raise  on  the  same  amount  of  land.  *  *  Mr.  Phelps,  of  this  county, 
has  made  some  very  nice  sirup,  and  intends  cultivating  a  crop  for  that  purpose  next  season." 

The  cost  of  making  this  sirup  will  not  exceed  50  cents  per  gallon.  Its  market  value  can- 
not be  less  than  one  dollar  per  gallon  throughout  the  country,  and  two  or  three  times  as  great 
in  the  mines.  Plauted  in  April  the  sugar-cane  matures  well,  and  yields  a  large  per  cent,  of 
saccharine  juice.  A  farmer,  who  would  give  bis  entire  attention  to  cultivating  sorghum  and 
manufacturing  sirup  in  eastern  Oregon,  could  not  fail  of  amassing  a  large  amount  of  mou^y 
in  a  very  short  space  of  time.  The  extent  of  these  valley  lands  is  not  definitely  known,  as 
no  official  survey  has  ever  been  made  of  the  region  in  which  they  lie,  excepting  compara- 
tively small  bodies  in  the  vicinity  of  the  Des  Chutes.  This  stream,  the  largest  atnuent  of  th« 
Columbia  in  Oregon  east  of  the  Cascade  mountains,  flows  through  a  valley  large  enough  to 
maintain  a  population  of  many  thousand  persons.  It  has  already  some  considerable  settle- 
ments, mostly  composed  of  stock  raisers. 

John  Day  river  waters  a  valley  much  larger  than  that  of  the  Des  Chutes,  and  of  equal  fer- 
tility.   It  is  unsettled,  and  offers  great  inducements  to  farmers  desiring  homes  near  the  mines, 
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where  market  will  always  be  readj,  and  produce  will  command  high  prices.  It  is  aboat  30 
miles  east  of  the  Des  Chates  and  has  the  same  general  trend,  both  running  north  into  the 
Colambia. 

Powder  river  mns  throncrh  the  largest  vallej  in  eastern  Oregon,  and  probably  ec^aal  to 
any  other  in  tbe  excellent  qnality  of  its  soil.  Emigrants  from  the  east  are  fast  setthng  up 
this  valley,  and  the  prospect  is  that  it  will  soon  contain  a  large  population.  No  settlements 
were  made  on  Powder  river  previous  to  the  discovery  of  the  gold  mines  on  its  head  waters 
but  it  is  stated  that  a  large  number  of  the  emigrants  of  this  season  have  already  selected  their 
future  homes  there,  and  expect  soon  to  be  surrounded  by  an  industrious  and  thriving  com- 
munity, and  enjoying  all  the  amenities  of  civilization. 

Burnt  river  has  itu  course  through  a  broken  region,  very  fertile,  but  better  adapted  to  graz- 
ing than  to  agriculture.  This  stream  is  southeast  from  Powder  river,  and  haviug  the  same 
general  direction,  flows  northeast  into  Snake  river. 

East  of  Burnt  river  the  country  is  exceedingly  uninviting.  What  vallevs  there  are  are 
small  and  frequently  unproductive.  The  land,  impregnated  with  alkalies,  has  scarcely  any 
vegetation  growing  upon  it  except  artemesia,  or  sage.  Grass  is  scarce  and  of  poor  quality, 
even  along  the  streams.  Of  his  entering  the  Burnt  river  country  from  this  inhospitablo 
waste,  in  ni3  official  explorations,  General  Fr6mont  savs  he  now  came  into  "  a  mountainous 
region  where  the  soil  is  good,  and  in  which  the  face  of  the  country  is  covered  with  nutritive 
grasses  and  dense  forests  ;  land  embracing  many  varieties  of  trees  peculiar  to  the  country, 
and  on  which  the  timber  exhibits  a  luxuriance  of  growth  unknowu  to  the  eastern  part  of  the 
continent  and  to  Europe.  This  mountainous  reg^ion,"  he  continues,  **  connects  itself  in  the 
southward  and  westward  with  the  elevated  country  belonging  to  the  Cascade  or  California 
range,  and  forms  the  eastern  limit  of  the  fertile  and  timbered  lands  along  the  desert  and 
mountainous  region  included  within  the  great  f  Utah)  basin.'* 

The  Grande  Konde,  lying  a  few  leagues  north  of  the  Powder  River  valley,  is  a  beautiful 
circular  valley  some  20  or  30  miles  in  diameter,  watered  by  a  stream  bearing  the  same  name. 
Surrounded  by  high  hills  or  spurs  of  the  Blue  mountains,  its  amphitheatrical  form,  relieving 
its  smooth,  grassy  surface,  intersected  by  k  bold  stream  fringed  on  either  margin  with  small 
trees,  renders  it  sufficiently  charming,  to  say  nothing  of  the  fertility  of  its  soil,  which  is 
unsurpassed.  Settlements  are  being  made  in  this  valley,  also,  by  the  emigrants  who  have 
come  over  the  plains,  but  it  will  not  all  be  occupied  this  season. 

The  following  analysis  of  the  soil  in  Powder  River  and  Grande  Ronde  valleys  is  reported 
by  Fremont : 


POWDER  RIVER« 

Silica 72.30 

Alumina ^25 

Carbonate  of  lime o.86 

Carbonate  of  magnesia 4. 62 

Oxide  of  iron 1.20 

Organic  matter 4. 50 

Water  and  loss 4. 27 


100.00 


GRANDE  RONDE. 

Silica 70.81 

Alumina 10. 97 

Lime  and  magnesia 1.38 

Oxideof  iron 2.21 

Organic  matter 8. 16 

Phospate  of  lime 1.38 

Water  and  loss 5.46 


100.00 


The  Klamath  basin,  it  is  said,  contains  a  large  tract  of  good  ag^cultural  lands,  but  this 
may  be  questionable,  as  no  experiments  have  yet  been  made  to  test  its  qualities  for  farming 
purposes.  It  is  a  fine  grazing  district ;  even  in  the  midst  of  December  it  has  been  found 
covered  with  fresh  and  luxuriant  gras?.  The  Klamath  is  a  magnificent  lake,  possessing 
one  feature  in  particular,  which  lakes  do  not  ordinarily  have,  viz:  it  has  no  water  in  ii.  It 
is  a  fact,  though  not  generally  known,  that  this  lake  is  nothing  more  than  a  broad  savannah, 
sometimes  covered  iu  places  with  a  thin  sheet  of  water  for  a  brief,  period,  but  never  entirely 
inundated,  and  capable  of  being  easily  drained  and  reduced  to  cultivation. 

Goose  lake,  Lake  Abert,  and  some  others  of  considerable  size,  lie  in  the  northern  part  of  the 
Utah  basin,  and  are  said  to  be  surrounded  by  large  tracts  of  as  fine  agricultural  land  as  can 
be  found  in  the  State.  That  there  is  some  good  country  around  these  lakes,  is  certainly 
true ;  but  enough  is  not  known  of  this  region  to  warrant  a  positive  statement  that  they  are 
very  extensive. 

Hogue  River  valley,  occupying  the  extreme  southern  portion  of  western  Oregon,  and 
extending  into  California  is  a  broken  country,  or  series  of  valleys,  separated  by  rolling 
highlands,  covered  in  some  places  with  dense  forests  of  fir  and  cedar,  and  in  others  thinly 
timbered  with  oak,  and  finely  set  with  grass.  It  is  a  very  good  country  for  farming,  and  a 
superior  one  for  stock  raising.  Rogue  river  is  not  navigable  on  account  of  its  numerous 
cascades.  Like  all  the  western  portion  of  the  State,  this  valley  is  well  watered  by  numerous 
mountain  streams,  which  are  sufficiently  large  to  afford  motive  power  for  running  any  amount 
of  machinery.  It  is  thinly  populated,  and  would  furnish  homes  for  an  indefinite  number  of 
immigrants.  Jacksonville,  its  principal  town,  is  a  place  of  s^me  importance  as  a  mining 
town. 
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The  Umpqua  vallej  Is  a  beautiful  country,  drained  by  the  Umpqua  riyer,  a  stream  of  i 
magnitude,  and  navigrable  25  miles  from  its  month  for  ocean  vessels.  This  fertile  Tslkj 
contains  1,000,000  of  acres.  It  is  principally  rolline  or  hilly  land,  the  face  of  the  couitij 
in  many  places  forcibly  reminding  one  ot  the  ruggea  districts  of  Vermont,  or  the  <*>iMTitig 
stories  he  read  when  but  a  child  of  the  mountain  home  of  the  Swiss. 

Numerous  tributaries  of  the  Umpqua,  some  of  them  quite  large,  flow  through  the  TaDiy, 
affording  excellent  water  privileges.  Perhaps  no  count^  is  more  conveniently  provided  widi 
good  soil,  good  timber,  and  go^  water  than  the  Umpqua  valley.  Its  population  is  abont 
4,500,  leaving  ample  room  for  20,000  more,  allowing  luO  acres  to  each  family  of  four  persons. 
Roseburg  and  Winchester,  the  most  important  places  in  this  valley,  are  pleasant  villages. 

But  the  most  important  agricultural  district  in  western  Oregon,  and  probably  in  the  whole 
State,  is  the  Willamette  valley.  It  is  separated  from  the  Umpqua  by  the  Calapooya  moun- 
tains, a  densely  timbered  belt,  having  an  altitude  of  about  5,000  feet,  and  eztenaing  from  the 
Cascade  to  the  Coast  range.  This  valley  is  drained  by  the  Willamette  river,  flowing  nc^  into 
the  Columbia,  and  which  is  navigable  to  the  distance  of  130  milea  from  its  mouth,  dixwt 
measure,  with  only  a  single  obstruction,  the  falls  at  Oregon  City. 

No  person  can  survey  the  W^illamette  valley  with  its  alternations  of  rich  meadow-like 
jprairies,  undulations,  and  beautiful  streams,  without  feeling  that  he  beholds  the  most  delight- 
tul  spot  in  America.  The  agricultural  country  lying  along  the  banks  of  the  Willamette, 
includes  an  area  nearly  equal  to  that  of  the  entire  State  of  Connecticut,  with  a  combinatioo 
of  advantages  inferior  to  no  other  section  of  the  United  States.  Mr.  William  H.  Knight 
describes  this  valley  as  **  possessing  a  soil  of  unsurpassed  fertility,  a  mild  and  genial  climate, 
an  abundant  growth  of  timber,  large  natural  pastures,  where  stock  may  range  unsheltered 
the  year  round,  an  excellent  commercial  position,  superior  facilities  for  transportation,  and  a 
rapidly  increasing  population."  This  is  stating  the  case  in  rather  too  strong  a  light,  and 
requires  some  qualification  in  two  of  its  particulars.  The  population  of  the  IVfllameite 
valley  has  not  increased  very  rapidly  for  some  years  past,  owing  to  causes  which  will  become 
manifest  when  the  subject  of  commerce  is  discussed.  And  the  other  modification  proposed 
is,  that  we  sometimes  have  a  **cold  snap"  of  two  or  three  weeks  duration  in  the  winter,  and 
the  last  winter  still  longer,  so  that  stock  may  not  **  range  unsheltered  the  year  round  '*  eveiy 
year,  and  should  not  be  forced  to  do  so  any  year,  as  the  continuous  rains  of  the  winter 
months  are  very  injurious  to  all  kinds  of  domestic  animals.  Aside  from  this  alight  inaoco* 
racy,  Mr.  Knight's  description  is  certainly  a  very  correct  one,  and  the  impulse  given  to  the 
State  by  the  recent  discovery  of  extensive  gold  fields  on  the  eastern  border  of  the  State,  cannot 
fail  to  make  it  become  speedily  true  in  respect  to  the  increase  of  population. 

This  valley  is  mostly  smooth  prairie  hiud,  large  bodies  of  it  undulating,  but  not  hillj. 
interspersed  at  intervals,  never  greater  than  a  few  miles,  often  much  less,  with  streams  of 
various  sizes,  flowing  in  across  the  valley  from  the  mountains  on  either  side.  Ranges  of 
low  hills,  covered  with  oak  timber,  are  common  thfoughout  the  valley. 

Some  of  the  largest  affluents  of  the  Willamette,  as  the  Sautiam,  Yamhill,  and  Tualatin,  are 
navigable  to  considerable  distances  into  the  interior;  while  there  is  scarcely  one  which  does 
not  afford  nn  ample  volume  of  water  to  drive  auy  desired  amount  of  machinery  for  milliug 
and  manufacturing  purposes. 

The  Willamette,  in  common  with  all  this  region  of  tire  Pacific  coast,  belongs  to  the  tertiary 
period.  Shells  and  ligneous  petrifactions  are  numerous,  and  mammal  fossils  have  been 
found  in  various  places,  indicating  a  very  recent  formation. 

The  soil  of  western  Oregon  may  be  divided  into  four  general  classes,  viz : 

1st.  A  brown  clay  loam,  of  good  quality,  thinly  timbered  with  oak,  producing  good  grass, 
and  affording  fine  stock  range.  It  is  found  chiefly  along  the  spurs  of  mountains  or  extended 
langes  of  hills,  never  in  the  level  prairie. 

yd.  A.  dark  or  black  porous  soil  formed  by  the  admixture  of  vegetable  mold  with  the 
clay  loam  just  descrilx^d.  This  soil  occurs  only  in  the  valleys  close  by  or  between  the  moon- 
tains,  and  is  unrivalled  in  productive  power.  Both  of  these  classes  are  thirsty,  and  suffer 
whenever  the  summer  drought  is  of  very  long  duration. 

3d.  A  grayish  calcareous  sandy  loam  of  exceedingly  fine  quality,  covered  with  a  thick 
turf  of  grass,  and  admirally  adapted  to  the  cultivation  of  cereals,  especially  wheat,  oats,  and 
barley.  This  class  embraces  five-sixths  of  the  entire  valley,  including  most  of  the  prairie, 
and  much  of  the  oak-timbered  laud.  It  is  little  affected  by  drought,  and  though  not  naturally 
porous,  is  pulverized  with  great  facility,  and  is  exceedingly  mellow. 

4th.  A  strictly  alluvial  soil,  lying  along  the  immediate  banks  of  the  river,  and  composed 
of  sand,  vegetable  matter,  and  various  decomposed  earths,  washed  by  the  current  from  above. 
Most  of  this  class  of  soil  is  overflowed  in  extraordinary  freshets,  which,  however,  never  occur 
in  the  growing  season  of  the  year,  and  it  is  unexcelled  in  fertility. 

Many  small  and  very  rich  valleys  lie  along  the  seacoast,  and  will  doubtless  yet  become 
valuable.  Among  them  are  the  Tillamook,  situated  on  a  bay  of  the  same  name,  the  Celets, 
the  Yaquina  on  laquina  bay  and  river,  the  Coquille  on  Coquiile  river.  The  Coquille  and 
Tillamook  alreadv  contain  settlements  of  some  magnitude. 

Harbors.— There  are'already  opened  four  ports  of  entry  in  this  State.  The  most  import- 
ant harbor  is  that  of  the  Columbia  river,  but  it  is  not  the  only  one  likely  ever  to  assume 
much  importance.     Umpqua  river,  Port  Orford,  and  the  Coquille  want  nothing  but  the  set- 
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tlement  of  the  ricli  districts  suironnclfng  them  to  brine  them  into  consideration  w  commercial 
points,  while  vessels  have  entered  several  others  and  found  good  harbors.  Yaquina  bay, 
nrst  brought  to  notice  only  a  year  ago,  is  said  to  be  an  excellent  harbor,  extending  30  miles 
into  the  coast,  and  easy  of  access  from  the  heart  of  the  Willamette  valley. 

Health. — It  would  seem  invidnous  to  discriminate  in  favor  of  any  portion  of  the  State 
of  Oregon  in  respect'  to  its  salubrity.  Everything  that  nature  could  do  to  render  a  country 
perfectly  healthful  has  been  done  for  this  State.  The  mountain  air,  not  less  than  the  moun- 
tain water,  has  a  vivifying  influence ;  and  the  gentle  breezes  of  summer,  coming  fresh  from 
the  sea,  are  a  pleasant  and  effectual  preventive  against  all  the  violent  disecMes  ordinarily  to 
be  feared  in  dry  and  sultry  regions. 

The  climate  of  Oregon  is  thought  to  be  unfavorable  to  the  health  of  persons  who  are  pre- 
disposed to  pulmonary  affections.  This  is  probably  true.  Notwithstandins:  this  general 
opinion,  however,  it  is  found  that  fewer  persons  die  here  of  consumption,  in  proportion  to 
the  population,  than  in  any  one  of  the  New  England  States.  And  it  is  certainly  beyond 
question,  that  in  every  other  respect,  there  is  no  other  State  in  the  Union  worthy  to  be  com- 
pared with  this  for  salubrity  of  climate. 

Persons  are  frequently  met  with  here  who  had  been  unable  to  perform  any  labor  for  years 
before  leaving  the  east,  on  account  of  ill  health,  but  have  become  rugged  and  strong  in  this 
country,  and  are  now  regularly  engaged  in  their  callings  without  any  poysical  inconvenience 
whatever. 

Miscellaneous. — Some  peculiarities  and  special  adaptation  of  this  State  deserve  to  be 
more  particularly  noticed,  though  space  will  not  allow  this  to  be  done  at  length. 

Sheep. — A  very  intelligent  writer  of  New  England  calls  Oregon  a  **  mammoth  sheep  pas- 
ture.'* From  what  has  been  exhibited  of  its  soil,  climate,  and  mines,  it  will  be  perceived 
that,  with  equal  propriety  and  no  greater  allowance  of  hyperbole,  it  might  be  denominated, 
also,  a  mammoth  grain  field  and  vegetable  garden,  and  a  mammoth  gold  placer.  lu  a  country 
eminently  fitted  by  nature  for  so  many  branches  of  business  as  Oregon,  discrimination  in 
fovor  of  any  one  particularly  will  seem  unwarranted,  not  to  say  unjust.  But  certainly  if 
Oregon  has  a  speeialUyy  it  is  her  pre-eminence  as  a  wool-growing  country  Until  very 
recently,  little  attention  has  been  paid  to  the  matter  of  sheep  raising,  but  it  is  now  becoming 
one  of  the  staple  interests  of  the  State.  Sheep  thrive  better  here  than  in  any  other  State. 
Disease  among  them  is  exceedingly  rare.  They  increase  here  faster  than  in  the  east,  and 
the  wool  is  of  excellent  quality.  Only  one  manufactory  of  woollen  goods  is  yet  in  active 
operattOn.  This  is  located  at  Salem.  Another  is  in  course  of  construction  in  Linn  cuunty. 
The  wool  clip  of  the  State,  in  1861,  amounted  to  444,000  pounds.  That  in  1862  (estimated 
by  Mr.  L.  E.  Pratt,  of  the  Willamette  Woollen  Manufacturing  Company)  is  344,000  pounds. 
The  difference  of  amount  is  owing  chiefly  to  the  losses  of  last  winter.  The  average  price  of 
wool,  in  1861,  was  18  cents  a  pound ;  in  1862  it  is  20  cents.  In  respect  to  the  Quality  of 
Oregon  wool,  Mr.  Pratt  says  "there  is  no  inferior  wool  grown  in  the  State."  When  the 
eastern  papers  quote  the  price  of  **  Oregon  burr  wool,"  thev  mislead  dealers  totWb  prejudice 
of  this  State,  as  there  are  no  burrs  in  the  country  ;  they  probably  refer  to  wool  grown  in  Cali- 
fornia, and  are  imposed  upon  by  dealers  of  that  State. 

The  Willamette  Woollen  Manufacturing  Company  turn  out  annually  4,000  pairs  of  blankets, 
10,000  yards  flannels,  60,000  yards  cloths  and  tweeds,  and  4,000  pounds  stocking  yam.  The 
cloths  are  worth,  on  an  average,  $1  12.^  per  yard  ;  the  blankets,  (8. 

The  expenses  of  the  factory  are  $56,000. 

Lumber. — Everything  has  been  done  which  nature  could  do  to  make  Oregon  to  the  Pacific 
what  Maine  is  to  the  Atlantic  coast.  The  best  of  timber,  with  unexampled  water  privileges 
convenient  of  access  for  sea-going  vessels,  leaves  nothing  to  be  desired  in  this  respect  but 
enterprising  men  who  will  engage  in  the  business  of  supplying  foreign  markets. 

I^SUEUIES. — All  along  the  sea-coast  oyster  and  salmon  hsheries  might  be  made  highly 
profitable.  The  salmon  on  this  coast  are  not  only  more  abundant,  but  acknowledged  to  be 
of  much  better  quality  than  those  of  the  Atlantic.  Clam  and  cod  fisheries  might  also  be 
established  along  the  coast. 

Bees. — The  introduction  of  bees  into  Oregon  is  of  very  recent  date.  They  prosper  well, 
and  produce  a  large  amount  of  honey.  Three  years  since  a  hive  was  worth  $150 ;  now  it  is 
wortn  $25. 

Fruit.— Reference  has  already  been  made  to  this,  but  something  a  little  more  specific  is 
required.  For  apples  and  pears  Oregon  is  unrivalled.  Cherries  thrive  passably  well. 
Peaches  do  not  generally  succeed  well,  except  some  very  hardy  varieties.  Plums  are  in  gpreat 
abundance,  and  fairly  flavored.  Quinces  and  apricots  flourish.  Grapes  are  good,  especially 
early  varieties.  Shrub  fruits  generally  produce  exceedingly  well.  All  in  all,  Oregon  is  the 
frait  garden  of  America,  if  not  of  the  world. 

Pui<SE  of  all  kinds,  like  cereals,  yield  largely. 

Commerce. — From  the  geographical  position  and  internal  resources  already  shown,  it  does 
not  require  that  much  should  be  said  of  its  commerce.  Certain  circumstances,  however, 
have  prevented  the  development  of  the  strength  of  the  State  in  this  respect,  the  principal  of 
which  is  the  law  under  which  the  land  of  Oregon  is  held.  At  an  early  period  or  the  settle- 
ment of  tiie  countr}',  a  law  was  passed  by  Congress  donating  640  acres  of  land  to  each  man 
having  a  wife-~or  rather  «^0  acres  each  to  the  Hian  and  wife — and  320  acres  each  to  single 
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men  settling  in  the  Territory.  The  result  of  this  large  donation  has  been  to  render  tiie  poM- 
lation  of  the  State  so  sparse  that  all  interests  of  the  oody  social,  all  the  nerres  of  ciTilismt 
and  progress  have  been  completely  paralysed.  This  efiect  has  been  visible  more  in  oollMi^ 
tion  with  the  commercial  than  with  any  other  branch  of  the  social  economy  of  ihb  tele, 
unless  it  be  the  ^ncational.  It  is  hoped,  however,  that  these  detrimental  conaeqocttCM  of 
the  nation's  liberality  will  not  longer  continue  to  operate  as  they  have  done  hitherto;  siiict 
the  largeness  of  the  gift  has  reduced  a  gpreat  majonty  of  the  donees  to  such  a  condition  m 
compels  them  to  divide  their  large  tracts  of  land.  When  this  is  don6,  and  not  before,  Oxegon 
will  begin  to  exhibit  that  degree  of  prosperity  for  which  God  has  given  her  sncJi  ample  capi^ 
bilities. 

Schools. — Oregon  though  a  new  country,  is  not  without  its  school  system,  and  the  people 
of  the  Stute  manifest  an  interest  in  the  subject  of  education  which  cannot  fail  of  raising  the 
intelligence  aud  refinement  of  the  country  to  a  high  standard  as  soon  as  the  popnlation  is 
sufficient.  Common  schools  are  kept  in  almost  every  neighborhood,  and  crade  schools  and 
academies  are  located  in  several  places.    Limits  of  space  forbid  more  specific  statements. 

CuUKCiiES. — Aldo  the  religious  statistics  of  the  State  will  evidence  tnat  the  immigpranttt 
Oregon  need  not  fear  that  he  is  comiug  to  a  barbarous  or  half-civilized  land.  While  the  popn- 
lation of  the  State  is  only  about  60,000,  it  contains 

De.nomination.  Chufehes.     MeaAen. 

Methodist 3:1  2,063 

Baptist 29  1,073 

Congregationalist 10  W 

Moravian 00  7O0 

Reformers,  (number  large,  but  not  accurately  known.) 

Catholic 8  10  OOd 

TuR  QuRSTioN. — It  may  now  bo  asked  where  and  on  what  terms  can  land  be  obtained  in 
.Oregon.  lu  the  western  portion  of  the  State,  that  is  in  the  Rogue  river,  Umpqua,  and  Wil- 
lamette valleys,  the  best  land  is  occupied.  Farms  can  be  had,  however,  in  these vall^s  for 
from  $.^>  to  1 1 0  per  aero,  according  to  location.  There  is  ample  room,  and  settlement  is  invited. 
As  good  agricultural  land  as  there  is  in  the  world  can  be  bought  for  $d  per  acre  in  any  of 
thojie  districts. 

The  laud  in  eastern  Oregon  is,  for  the  most  part,  vacant  Homes  may  be  obtained  by 
simply  occupying  them  under  the  provisions  of  the  homestead  law,  which  will  takeefiecton 
tho  Ist  day  of  January,  1863,  or  by  the  provisions  of  the  pre-emption  law.  These  lands  are 
not  yet  sun'oyed,  but  no  difficulty  need  be  apprehended  on  this  account.  The  immigrant 
has  uotbiup:  to  do  but  to  comply  with  the  conditions  under  which  he  takes,  and  his  title  wiilbe 
secure  to  a  home  for  his  family  which  even  the  rapacity  of  pitiless  creditors  cannot  wrest  from 
theui,  and  wbich  in  return  for  moderate  industry  will  enable  him  always  to  have  enough  aud 
to  spare  of*  the  good  things  of  this  world. 


SECTIOX    III. 

MINERAL  RESOURCES. 

Tlio  mineral  rcsourcGS  of  Oregon,  tliongli  not  so  thoroughly  prospected  as 
thos?o  of  adjacent  States  and  Territoiies,  are  both  extensive  and  valuable,  and 
will  no  doubt  at  some  future  time  fonu  a  prominent  source  of  wealth. 

Placer  mining  has  been  carried  on  extensively  and  profitably  in  the  southern 
counties  since  1852,  and  the  mines  of  Jolin  Day  and  Powder  river  have  yielded 
several  millions  of  dollars  since  their  discovery  in  1860.  The  annual  product 
of  these  mines,  uiitil  within  the  last  two  years,  has  been  from  $1,600,000  to 
82,000,000.  In  common  with  the  surface  deposits  of  elsewhere,  there  is  a  gnuiiial 
diminution  as  the  placers  become  exhausted.  New  discoveries,  however,  are 
beint'continuallv  made. 

Willow  Cueeic  Minks.— A  writer  in  the  Orcijonian  thus  describes  the  mines 

in  the  Willow  creek  country,  a  region  which  has  attracted  considerable  attention 

of  late: 

Willow  creek  is  a  branch  of  the  Malheur,  having  its  source  near  the  head  of  John  Day's 
river,  and,  flowing:  near  100  miles  in  an  easterly  direction,  discharges  Iti*  waters  into  the 
Malheur  about  15  miles  above  its  junction  with  Snake  river.  Although  a  long  stream. 
Willow  creek,  owing  to  the  nature  of  the  country  through  which  it  flows,  much  of  it  being 
a  low  mountain  or  hill  country,  destitute  of  titnber,  receives  but  few  tributaries,  and  those 
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few  of  small  size.  It  is  but  a  small  stream  in  proportion  to  its  length,  and  its  surroundfaigg 
are  ^loomj  enough  and  differ  but  little  from  those  of  the  Malheur,  Owyhee,  and  other  tiib* 
utanes,  on  the  south  side  of  Snake  river,  between  Farewell  Bend  and  old  Fort  Hall. 

The  mines  on  the  tributaries  of  Willow  creek  were,  I  believe,  first  discovered  in  1862,  at 
what  is  known  as  Mormon  or  Humboldt  basin,  nearly  at  the  same  time,  bj  one  party  from 
Salt  lake  and  another  from  the  Humboldt  mining  region  in  Nevada.  This  is  a  small  but 
rich  camp,  and  only  lacks  plenty  of  water  to  render  it  one  of  the  richest  in  the  upper  coun- 
try. But  water  it  can  never  have  from  any  outside  source,  as  the  basin  is  higher  than  the 
source  of  any  of  the  streams  around  it,  so  that  the  miners  in  that  locaHty  wHl  have  to  b« 
content  with  the  scanty  supply  they  now  have  for  three  or  four  months  in  the  vear. 
.  But  what  are  known  as  the  Willow  creek  mines  are  situated  on  the  south  slope  of  the 
divide,  between  the  waters  of  Willow  creek  and  Burnt  river,  and  are  now  divided  into 
Shasta,  Easton,  and  Willow  Creek  districts. 

Shasta  district  comprises  Shasta  creek.  Rich  creek,  Cottonwood  creek,  Quartz  gulch,  and 
man^  others.  Mining  has  been  carried  on  to  some  extent  on  Shasta  creek  for  several  years; 
but  It  was  not  until  last  summer  that  the  district  was  prospected  to  anv  extent,  or  assumed 
any  importance  as  a  mining  camp,  or  became  known  as  such  outside  of  its  immediate 
vicinity.  Since  then  greatly  exaggerated  reports  have  gained  circulation  in  Idaho,  Oln^gon, 
Califomia,  &.C..  as  to  the  richness  and  extent  of  the  mines.  In  most  of  the  creeks  and 
{pilches  in  Shasta  district  good  prospects  have  been  obtained  of  rather  coarse  gold,  mostly 
on  the  bed  rock,  which  is  usually  of  slate,  and  generally  from  10  to  25  feet  below  the  surface. 
Shasta,  like  most  of  mining  districts,  contains  an  embryo  town  which  rejoices  in  the  name 
of  El  Dorado  City,  indifferently  supplied  with  evenrthing  but  whiskey. 

Easton  district  was  organized  last  summer,  and  is  situate  east  of  and  joininp^  Shasta  dis- 
trict. It  contains  a  large  number  of  gulches,  some  of  which  were  worked  dunng  last  sum- 
mer, paying  very  well.  Good  prospects  have  been  obtained  in  mainr  others,  and  if  watet 
were  plenty  it  would  be  a  lively  camp  next  season,  and  continue  so  for  two  or  three  years. 
In  these  districts  the  gold  is  finer  than  in  Shasta  district,  and  the  bed  rock  (if  rock  it  can  be 
called)  is  a  kind  of  cement  of  clay  and  gravel. 

Willow  Creek  district  has  recently  organized,  and  comprises  the  lower  part  of  Mormon 
Basin  creek  and  a  number  of  gulches  east  of  it,  but  gold  in  paying  quantities  has  only  been 
found  in  one  of  them.  This  district  is  immediately  east  of^  Easton  district,  and  the  mines 
are  of  the  same  character.  These  districts  are  all  on  the  north  side  of  Willow  creek,  and 
are  comprised  in  a  space  of  about  12  miles  in  length  and  but. little  over  one  in  width. 

Water  is  very  scarce  in  all  the  mines  in  this  vicinity.  During  the  spring  the  melting 
snow  furnishes  a  good  many  eulches  with  water  for  two  or  three  months.  After  that  is 
gone,  all  the  natural  water  in  Shasta  district  would  not  amount  to  more  than  one  sluice  head 
in  Easton  district,  including  the  water  in  Mormon  basin  creek,  about  two,  in  WUlow  Creek 
district  about  one.  -  And  in  speaking  of  creeks  in  those  districts  the  reader  must  bear  in 
mind  that  all  the  gulches  in  which  water  flows  durin?  summer  (no  matter  how  small  the 
quantity)  is  called  a  creek.  Most  of  the  gulches  are  dry  during  the  fall  and  winter,  and  a 
prospector  frequently  has  to  carry  dirt  one-half  mile  or  more  to  find  water  to  wash  it. 
Another  great  inconvenience  here  is  the  scarcity  of  timber,  it  being  on  the  mountains  and 
in  canons  remote  from  the  mines.  Lumber  for  mining  and  building  purposes  has  to  be 
hauled  from  8  to  16  miles,  and  fire-wood  from  two  to  five  miles,  the  former  costing  about  $70 
per  1,000  feet,  and  the  latter  from  $12  to  $14  per  cord. 

The  climate  here  is  similar  to  that  of  the  Grande  Ronde  and  Powder  River  valleys,  the 
amount  of  snow  falling  being  much  less  than  in  the  mining  regions  of  Idaho.  Yet  the 
winters  are  very  cold.  The  past  two  weeks  have  been  about  as  cold  as  any  weather  I  ever 
saw  during  several  ycarb*  residence  in  the  mountains.  The  snow  is  now  about  10  inches 
deep  in  the  mines,  and  perhaps  two  feet  deep  on  the  divide  between  Willow  creek  and  Burnt 
river. 

There  is  much  good  agricultural  land  alon^  Willow  creek.  Burnt  river,  and  other  streams 
in  this  vicinity,  upon  which  abundant  supplies  could  be  raised  for  all  this  part  of  Oregon, 
unless  the  crickets,  which  seem  to  be  one  of  the  natural  productions  of  the  country,  should 
claim  too  large  a  percentage  of  the  crop.  * 

Several  different  ditches  have  been  talked  of  for  bringing  water  from  Willow  creek  and 
Burnt  river  for  mining  purposes,  which  would  supply  Shasta  district  and  subsequently  dis- 
tricts east  of  that,  only  one  of  which  has  been  prosecuted  to  any  extent ;  that  being  the 
ditch  of  Carter,  Packwood  &  Company,  which  Is  one  of  large  extent,  and  will,  when  com- 
pleted, supply  a  large  extent  of  mining  ground  with  water  and  give  employment  to  many 
men.  But  unfortunately  there  is  little  j)robabilitv  of  its  completion  in  time  to  do  any  good 
next  summer ;  so  that  many  owning  claims  will  have  to  wait  another  year  before  they  can 
work  them  to  any  extent,  as  the  mines  are  of  such  a  nature  that  they  can  only  be  worked 
by  the  hydraulic  or  ground  sluice,  which  requires  a  l&Tf^  amount  of  water. 

There  is  a  large  extent  of  unprospected  country  in  this  paxt  of  Oregon,  in  much  of  which 

it  is  probable  gold  may  be  found.    Were  the  facilities  better  for  workii^  the  mines,  this 

would  soon  be  a  populous  portion  of  the  State,  but  much  of  the  country  is  destitute  of  timber 

and  water. 

Thero  is  but  little  to  induce  men  to  come  here  at  present,  bat  if  any  do  oome  ^m  Ongon 
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and  Catiibriiia,  tbey  hftd  best  not  eome  befim  t^ 

will  be  Btormj  maa  miAettled,  and  tbvj  will  find  it  nmgh  oampiiig  oul  in  a  tonasrj  mhm 

even  sage  bnrah  for  fuel  ia  not  rerj  pwoty. 

There  are  a  few  atores  in  the  conntiy,  at  Claik'a  cnek«  Monnon  Basbii,  and  other  cbbk 
but  tb^  are  poorly  fomiabed  with  miniog  tocda,  ckithiogv  groceriea,  and  in  feet  eiwjrthnf 
bot  whUkey,  and  other  beverages  of  like  nature,  wliieh  are  snpposed  to  beneceaiaiy  iaa 
ooontry  wbm  water  is  not  very  plenty.  Oor  nearest  poet  office  is  at  Expreas,  mmnf  tt 
miles.  We  get  oor  mall  matter  iiom  there  or  from  Anbam,  which  is  upwards  of  95  imki 
distant.  A  mail  roote  which  would  aooonraiodate  Chuk's  Creek.  Mormon  Basin,  and  tk» 
Willow  nunes  is  veiy  necessary,  and  should  reodve  the  attention  of  our  poatal  antlioriliSB. 

QuAitT2  Lodes. — Nnraerons  gold-bearing  quartz  lodes  have  been  disoovcrad 
in  various  parts  of  the  State^  but  none  oi  them  have  been  developed  to  any 
great  extent  East  of  Eugene  City,  near  the  McKenzie  river,  (north  bmiA 
of  the  Willamette,)  some  excellent  lodes  have  been  prospected,  one  of  whkih 
extends  north  to  Santiam  and  south  across  the  head  branches  of  the  middle  fixk 
of  the  Willamette^  Coast  Fork,  North  and  SoqUi  Umpqnay  &c  The  Bine 
moontains,  in  the  vicinity  of  Gafion  Gity^^Tohn  Day's  nver,  abound  in  qmitx 
which  the  miners  think  will  pay,  bnt  as  there  are  placer  mines  in  the  vicinity, 
and  a  hck  of  capital  to  erect  the  necessary  mills,  they  have  not  yet  been  worked 
to  any  coneiderablo  extent    A  writer  in  one  of  the  Oregon  papers  says : 

The  diseoveriv  made  in  Anbnm  district,  near  the  western  line  of  Baker  county,  aie 
known  to  be  rich,  bat,  as  is  nsnal,  the  dlsooveren  are  poor  and  nnable  to  pnrelkase  and  enet 
•uitable  mills  for  redodnr  their  rock,  and,  therefore,  most  be  content  with  simply  workUf 
•at  tlie  assessments  required  hj  law  to  hold  them.  In  finct,  inno less  than  five  dCBdriets in tti 
county,  quarts  is  known  to  exist  in  paying  quantities,  bnt  will  not  be  worked,  perhaps^  fat 
yean  to  come— until  labor  is  cheaper  and  the  cost  of  machinenr  is  correspondingly  cheaper, 
and  tlw  placer  mines  are  more  thorouffhly  woiked.  The  foct » that  wherever  placer  nmi 
will  daily  exhibit  to  the  labors  the  fruits  of  his  toil,  at  but  little  outlay,  he  »  hard  to  bs 
peraoaded  to  invest  time  and  labor  and  capital  in  the  business  of  quarts  crushing. 

Outside  of  oar  county,  too,  there  are  known  to  be  rich  quarts  mines,  occupying  abont  the 
same  practical  position  that  oure  does.  The  qoartx  of  Elk  creek,  Granite  creek,  and  CUIod 
Ci^,  in  Grant  county,  together  with  tnose  of  Eagle  creek,  m  Union  county,  are  destined  to 
attract  attention  before  long. 

The  Ibon  Interest. — By  far  the  most  important  mineral  resource  yet  dis- 
covered ill  Oregon  is  the  vast  deposit  of  iron  kuoT^n  to  exist  between  tbe  Willa- 
mette river  above  Portland  and  the  Colmnbia,  at  St.  Helen.  Of  the  entire 
extent  of  this  valuable  deposit  there  is  as  yet  but  little  knowleil^e,  but  it  has 
been  traced  for  a  distance  of  at  least  25  miles,  and  is  beyond  doubt  inexhanstibla 
A  description  of  the  geological  formation  in  which  this  iron  is  found,  with  some 
observations  on  the  character  of  the  ore,  cost  of  manufacture,  &e.,  and  of  iron 
ores  generally  on  the  Pacific  coast,  will  bo  found  in  the  article  on  misccllaneoos 
mineml  resources.*  The  following  detailed  description  of  the  iron  works  at 
Oswego  is  from  the  Oregonian,  a  newspaper  published  at  Portland : 

It  is  cause  for  sincere  r^'oicinjif  that  the  efforts  of  the  enterprising  company  wlilch  has  under- 
taken the  development  of  this  most  important  resource  of  our  State  are  now  almost  sure  to 
he  rewarded  with  complete  success.  It  would  be  difficult  to  name  an  interest  on  tills  cosst 
which  may  affect  the  general  prosperity  more  directly  and  [>ermanently  than  the  successfiil 
vrorking  of  our  iron  mines,  it  is  not  so  much  that  the  proprietors  may  make  money  out  of 
them,  but  it  is  that  some  of  the  chief  courses  of  |^ade  aud  manufactures  will  be  turned  in 
entirely  new  channels.  Those  works,  if  present  prospects  are  hereafter  realized,  will  be  able 
to  supply  the  greater  part  of  the  demand  of  the  whole  coast  for  raw  iron.  This  alone  is  • 
vast  mterest ;  but  when  we  take  into  consideration  that  iron-rolling  mills  and  manufactxniog 
establishments  of  various  kinds  will  surely  follow  the  success  of  this  pioneer  effort,  the  interest 
which  the  whole  country  has  in  it  is  immense — entirely  beyond  the  possibility  of  present 
conception.  In  view  of  this,  wo  shall  certainly  not  be  censured  if  we  devote  to  the  varioas 
matters  connected  with  these  works  the  greater  part  of  our  column  to-day. 

Organization  op  the  Company.— The  "Oregon  Iron  Company"  was  incorporated bj 
signing  and  filing  articles  in  the  offices  of  the  county  clerk  of  this  county,  and  of  the  secre- 
tary of  State,  on  the  24th  day  of  Februeury,  1665.  The  incorporators  were  H.  D.  Green,  W. 
8.  Ladd,  <md  John  Green.  The  capital  stock  was  fixed  at  ^^00,000.  The  stoek  was  soon 
taken,  the  number  of  stockholders  being  20,  including  many  of  our  most  sagacious  sad 

*  Notes  on  the  coal  and  other  miscellaneous  mineral  productions  of  Oregon  wiU  be  foosd 
in  the  same  article. 
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ener^tic  bnsiness  men.  On  the  13th  of  Ma^  followinfj^,  the  stockholders  held  their  first 
meet'iDpr,  and  organized  tinder  the  provisions  ot  the  statute  by  electincr  a  board  of  directors, 
coDsiiitiDg  of  W.  S.  Ladd,  H.  C.  Leonard,  John  Green,  T.  A.  Davis,  F.  C.  Schuyler,  H.  D. 
Green,  and  Henry  Failiue.  At  a  subsequent  meeting  of  the  directors,  W.  S.  Ladd  was 
chosen  president ;  H.  C.  Leonard,  vice-president,  and  H.  D.  Green,  secretary.  Mr.  P.  C. 
Schuyler  13  at  present  acting  secretary. 

Cost  of  tub  Works. — Thus  far  the  sum  of  all  the  assessments  levied  on  the  stock  is 
only  27  per  cent.,  all  of  which  has  been  paid  in  with  the  exception  of  (11,000,  delinquent 
by  three  of  the  stockholders.  The  expenditures  for  building,  opening  the  mines,  construct- 
ing machinery,  and  stocking  with  material,  was,  up  to  the  l.st  of  August,  between  $124,000 
and  $125,000.  Since  that  date  there  have  been,  of  course,  some  further  expenditures,  which 
can,  at  present,  only  be  estimated ;  but  the  total  amount  is  probably  within  $I26,'000. 

Magnitude  of  the  Works. — The  connpany  having  prospected  the  mine,  which  is  about 
two  and  half  miles  from  the  present  village  of  Oswego,  and  having  had  the  ore  thoroughly 
tested,  began  excavating  for  the  walls  of  the  furnace  and  tower,  on  the  21  st  of  May,  1865.  Smce 
then  the  work  of  building  and  opening  the  mine  has  been  carried  on  without  more  than  tempo- 
rary suspensions  till  the  present  day.  The  works  are  run  by  water,  taken  from  Oswego  lake. 
The  dam  across  the  creek,  just  below  the  foot  of  the  lake,  is  148  feet  in  length,  and  22  feet  in 
height,  and  is  a  structure  of  great  strength.  The  flume  by  which  water  is  conveyed  to  the 
works  is  900  feet  long  and  3  feet  square.  The  machinery  in  the  blast-house  is  driven  by 
one  of  Leffel's  double-turbine  water-wheels,  which  also  works  a  force  pump  fur  supplying 
the  tanks  with  water.  The  blast-house  (where  the  wind  is  made)  is  38  feet  square  and 
2i)  feet  high.  The  casting-house  is  ]  36  feet  long,  58  feet  wide,  and  is  a  I2-feet  story.  The 
stack  frame  is  34  feet  square,  and  32  feet  high.  The  top-house  is  34  feet  square,  and  20  feet 
high.  The  stack  and  chimney  together  are  65  feet  in  height.  The  bridge-nouse  is  a  12-fcet 
Btory,  129  feet  long,  and  25  feet  wide ;  one  end  resting  on  the  ground  on  the  hill-side,  the 
other  supported  on  heavy  truss-work,  and  connecting  with  the  stack.  The  first  coal-house 
connecting  with  the  brirlge-house  is  a  12-feet  story,  148  feet  long,  and  38  feet  wide.  The 
second  coal-honse,  standing  a  little  apart  from  the  other,  is  a  24-feet  story,  100  feet  long,  and 
40  feet  wide.  The  water  tank  is  12  feet  square,  and  8  feet  deep.  These  are  the  buildings 
Tvhich  constitute  the  works  proper ;  but  the  company  has  one  or  two  other  buildings  in  the 
village,  one  of  which  is  a  storehouse,  50  by  37  feet,  and  a  stoiy  and  a  half  high.  The  stack 
within,  which  is  the  furnace,  is  a  massive  pile  of  masonry,  32  feet  square  at  the  base,  and  34 
feet  high.  '  There  is  probably  not  a  finer  or  stronger  piece  of  masonry  on  this  coast  than  this 
stack.  The  capacity  of  the  furnace  is  about  800  busnels.  The  buildings  are  supplied  or  to 
be  supplied  everywhere  with  water-pipes,  to  be  used  both  in  the  ordinary  daily  operations 
and  in  case  of  fire.  Everything  about  the  entire  works  is  constructed  for  strength  and  dura- 
tion. In  this  respect  the  company  has  wisely  thought  that  the  additional  cost  of  heavy, 
strong,  and  finished  work,  above  that  of  mere  make-shift,  cannot  fail  to  be  retunied  in  the 
duration  of  the  works.  The  machinery  in  the  blast-house  is  massive,  and  finely  finished. 
The  blast  of  air  is  obtained  by  the  use  of  two  large  air  pumps,  whose  pistons  attach  to  the 
ends  of  a  huge  walking-beam.  The  air  is  forced  through  a  reffulator,  which  serves  to  keep 
the  current  constant.  In  the  regulator,  as  the  machinery  was  driven  yesterday,  the  pressure 
of  air  was  five-eighths  of  a  pound  to  the  square  inch.  From  the  regulator  the  air  is  forced 
through  a  long  pipe  to  the  top  of  the  stack,  when  it  goes  through  several  large  cast  tubes,  so 
placed  as  to  be  all  the  time  red-hot.  This  is  for  the  purpose  of  heating  the  air  before  it  strikes 
the  fire  and  mass  of  ore  at  the  bottom  of  the  furnace.  From  these  heating  tubes  the  air  then 
goes  through  large  tubes,  concealed  in  the  masonry,  to  the  bottom  of  the  furnace^  where  it  is  dis- 
charged W4th  great  force  into  the  interior  of  the  furnace.  The  effect  upon  the  burning  mass 
of  coal,  ore,  and  lime  is  something  too  fierce  for  description.  To  prevent  the  end  of  the  air- 
pipe  from  being  consumed  by  the  intense  heat,  it  is  inserted  in  a  massive  piece  of  casting, 
called  a  tuievy  and  which  is  subjected  to  a  constant  stream  of  cold  water. 

Making  Iron. — The  first  casting  of  iron  into  pigs  was  made  on  Saturday,  August  24.  The 
manner  of  doing  it  is  something  as  follows :  Of  course  the  furnace  has  had  fire  in  it  for  some  time, 
and  was  hot  when  the  work  begun.  The  workmen  first  put  in  at  the  top  26.  bushels  of  coal,  then 
800  pounds  of  ore,  adding  to  this  mass  about  20  per  cent,  of  limestone.  This  proportion  is 
observed  till  the  furnace  is  full.  The  limestone  and  ore  are  broken  under  the  hammer,  before 
being  put  in  the  furnace.  The  use  of  the  lime  is  to  amalgamate  with  itself  all  the  dross  and 
impurities  of  the  ore,  released  in  the  process  of  smelting.  This  dross  is  constantly  drawn  off 
from  the  furnace  at  the  hearth,  and  when  cooled  is  thrown  away.  The  company  propose  to 
use  it  for  grading  their  roads  and  grounds.  When  the  reservoir  at  the  bottom  gets  full,  the 
hearth  is  tapped,  the  molten  iron  runs  off  in  a  sparkling  white  stream,  down  a  channel  to 
the  f»it,  where  it  falls,  first,  into  a  gutter  called  the  sow,  and  from  this  into  smaller  and  shorter 
gnttei-s,  where  the  iron  is  shaped  into  pigs.  Yesterday  the  hearth  was  tapped  twice,  the 
result  being  about  six  tons  of  pig  iron.  It  is  expected  that  when  the  furnace  gets  formed 
and  thoroughly  heated,  the  company  will  be  able  to  cast  three  times  at  least  in  24  hours, 
making  between  three  and  four  tons  at  each  casting.  The  ore  now  used  yields  about  55  per 
cent,  of  iron,  which  would  be  considered  anywhere  in  the  world  very  rich.  The  coal  costs 
about  six  cents  per  bushel.  Lime  costs  $6  per  ton.  The  ore  is  estimated  to  cost  about  $1  76 
per  ton.    The  company  is  now  employing  80  men  as  miners^  coal  bomei's  and  heftTtHi 

38 


594     ,       BEaonycES  op  states  akd  tebbitobies 

leBmsterB  ftnd  aiilsaDs,  at  the  noika.  The  coal-honaea  now  hnve  in  them  about  80,000 
bashoU  of  co&J,  ■nd  it  is  conilDg  In  at  Ihe  rate  of  about  2,500  bushels  per  day.  Tbe  inrn  thu 
far  cast  ia  pronouDced  by  Mr.  Uarris,  the  saperinlendent  of  the  wuika,  and  by  other  com- 

Ktent  jud™,  to  bo  equal  in  quality  to  any  mada  in  the  United  Stales.  It  ia  Very  soft  and  Tf^ 
le  in  grain,  and  it  is  said,  might  be  worked  into  caalinga  for  inacliinery  aa  mn  off  from  Iht 

To  ooudude  this  article  wo  will  mention  that  of  the  first  csHtiog.  Hr.  J.  C.  TnillinEel,  (ht 
proprietor  of  the  town  site,  has  secnrad  two  pigs,  which  he  will  have  en^aved  with  hi»  owi 
initials,  the  data  of  casting  ant)  the  trade  stamp  of  the  company,  and  then  planted  as  tCrul 
monumecta  at  tho  comers  of  blocka  Nos.  1  and  S,  at  the  junctions  of  FunuMM,  Ladd  and 
Durham  sti«ets. 

Taik  qf  distances.  ■ 

FBOH  PDRTI^HD  TO  DALLES  CITY. 


TancDuver  (by  steamer) 1^ 

I>ower  Cascades 45  63 

Upper  Cascades  (by  railroad) 6  69 

Dalles  Gicy  (by  ateamer^ 45  114 

FROU  DALLES  CITY  TO  LEWISTON. 

Celilo  (by  railroad) 15 

Cohimbus  (by  slaamer) 6  21 

John  Day-fl  river 10  31 

Indian  Rapids 3  34 

Squally  tfook 3  37 

RockCreek 4  41 

Cbapoian's  wood-yard .' 8  49 

Big  Bead 6  55 

WniowCreek 9  64 

Casllo  Rock 8  74 

Canoe  Encampment 2  71 

Foot  of  JiOng  Island.- —  4  78 

Head  pILonff  Island 7  ai 

Grande  Rondc  Lauding 5  90 

UmalillaCity 7  97 

Head  of  UiimtLlla  Rapida 6  103 

Wind  MillRock 3  lOti 

Wallula 15  lal 

Month  of  Snake  river II  13-2 

First  liapids,  Suake  river 6  13B 

FL.h  Hook  Rapid 10  148 

Lower  End  of  Canon 3  150 

Upper  End  of  Canon... 2  1,5'J 

Jim  Fort  Island 6  158 

PineTroo  Rapids 7  165 

Palouao  Crossing 30  195 

Fort  Taylor,  at  TDkannoD 5  200 

TaksasRapida 6  206 

Pn-no-wa  Creek  and  ludiao  Form.  25  231 

Almota 14  245 

Indian  Wood  Yard 21  266 

El-pa- wa  Creek 5  271 

Jackson  &  Buckley  Feiiy 3  274 

Lewialon 7  891 


FBOM  DALLES  CITV  TO  UMATILLA  CITV. 

Celilo  (by  railroad) 15 

DesChulea  (by  land) 1  16 

Spanish,  Hollow 9  25 

John  Day's 15  40 

Willow  Creok _ 23  a 

Well  Spring 14  77 

Ewing's IH  95 

Umatilla  City 16  111 

fROM  UMATILLA  TO  IDAHO  CITV. 

Franklin  Uoose 12 


85 


Lu  Giando 

Utiioii 16    101 

PjIpk 5    105 

Kentucky  House IJ  Wl 

Slark's 5    "*} 


Mountain  View  Honse 2    lie) 


Valley  House 1    BSi 

Ward's,  or  Slough  Houio H  1* 

Heiikler's  BancU 3^  l£( 

IlaUlock's 6    ia?j 

MiidSprings 6    144J 

liliuois  Ranch 5i  IM 

Strnw  Ranch,  or  H.  Hnffinui's..  4    151 

Nhv  York  House ,  4    1S8 

California  Ranch 3}  161) 

Eiuri^s  Ranch \  16 

Ctutr»l 8    l«J 

WiU-n's 5    let 


Wdileside's 6    1S4 


liall's. 


t'erty,  orSnake  River 1  191 

Siiakv  River  Bend 8  m 

Muunw  Rouse,  or  Weizer'8 «  *T 

.It...jic(&  Beard's  Station 4  ill 

Siiukc  Rivfr  Slough 2  m 

Fortv-Kiue  Ranch 10  iZ 

Fav^-Lle  River  and  Bluff  Station..  4  tr. 

Jiintlion  House '^  SBO 

Thompson's :  4  aM 

l>.,yf.lle  Ranch 8  2t! 

liLick  House 5  BU 

I'avoite  Junction 2  SW 

Utiuul's 11  3S' 

Ho,6B8hoeBend 9  itS 

Slialui'B 4  3K 

lletiiojr  &  Company 4  S6 

Allen's 10  S* 

Plaeerville «  *Sf 

Centreville 5  2KI 

IdahoCity 8  »1 

TROM  UMATILLA  CITY  TO  INDEPBNDBHCE. 

Franklin  House....--  — ... 12  * 

Alkali  Hollow 18  !l 

(ks  of  Birch  Creek. 


Mill- 


.  12     » 


Itivod'sSav 

DiriilvRanch 18  w 

llorsV  Hunch 12  76 

Diiy-i,  Flat  on  Granite  Creak 2*  * 

.  luJt'peDdenM 0  IM 
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Table  of  dulanca^-Contiaaed. 


LUtla  Salmon SO 

Vincent's  Galch IB      38 

CanonCity 22      60 

FROM  INDEPENDEKCE  TO  AUBURN. 

Head  of  Powder  Biver — ..  20 

iteaiGalch 5      25 

Aubnm 16      40 

FROM  WALLA-VALLA  TO  IDAHO  CITT. 

Walla- Walla  Eiyer 13 

Liiikton'a  Mill »  22   i 

Mountain  Honse 12  34 

Phirlips' 13  47 

WJIlowCreek II  68   I 

Hendershott's 16  74   , 

Union 6  80   ' 

IdtthoCilj 800  280 

FROM  ISAHO  CITY  TO  BOISE  CITY. 

Warm  SpiingB 2 

Mmaehaba  Uanch 10  IS 

Foarleen-mile  Honse 2  14 

Sampson's,  or  Twelve-mile  Uooxe.  8  23 

BoiseCitr lii  34 

PROM  UMATILLA  CITY  TO  BOISE  CITT. 

Payette  Junction 249 

BobeCit? 30    279 

FROM  WAUJl-WALLA  TO  BOISE  CITY. 

(Ab  measured  with  a  roadomeler)  265 

FROM   IDAHO    CITY  TO  ROCKY    BAR  (BY 

Hcndow  Creek  Ranch 14  i 

North  Boise  Bridiro  and  Toll  House    4  IS 

Mid'lle  lloise  Ranch 6  24 

BiaJy'a  Baocb II  35 

BockjBar 13  48 

FROM  BOISE  CITY  TO  RUBY  AITD  SILVER 
HTIES. 

Seventeen- mile  Station 17 

Slough 15  32 

SnakeBivCT 1  33 

Carsou'i)  Ranch 15  48 

Honcf  Liike  Smith's 6  54 

Boonville 8  62 

Ruby  City 2  04 

SilverCiiy }  641 

FROM  BUISE  OTY  TO  VOLCAXO. 

BoiseEivw 7 

yifteen-mile  House 8      15 

Sqnaw  Cre«k 15      30 


SyrnpCnek 11  41 

I  Little  Camas  Prairie 16  57 

I  Franklin 3  60 

Volcano 10  70 

I  FROM  BOISE  CITY  TO  ROCKY  BAR. 

,  Little  Camas  Prairie 57 

WoodCreek ^ B  65 

LimeCreek 2  67 

Warm  Springs 10  77 

I  CowbMeBanch 6  tS 

ToUGate U  83* 

MilkEanch 4  85* 

BockjBai 14  99* 

.    FBOHBOISEdTYTDREDBLUFF,TIABOOR- 
VILLE,  tilBB'S  CREEK,  AMD  BUSAHFILLE, 
I        IN  HONEY  LAKE. 

Seventeen- mile  Station 17 

i  Slongh 15  3a 

SnakeBiver I  33 

Carson's  Ranch 15  48 

Honey  Lake  Smith's 6  54 

Boonville 8  62 

Jordan's  Ranch IB  80 

Hnsknt  Lakes 16  96 

ChUd'B  Ferry 17  113 

Gibb'sCreek,  orforksof  road-..     8  121 

Head  of  Gibb's  Creek 14  135 

MounUin  Creek 16  151 

I  TroQlCreek 17  168 

I  Pnbbla  Monnt^n 10  177 

Het  Springs 6  184 

AlderCreek 8  192 

SummilLake 13  104 

I  Three  Lakes 12  216 

CanonCreek 9  225 

Surprise  Valley 13  238 

FurCreek 14  252 

SniftCceek 15  267 

Rapid  Creek 4  271 

Susanvilie,  in  Honey  Lake 6  277 

iRodBIuff 09  376 

SosanvilletoChico 95  372 

BOISE  CrrVTO STARR  CITY,  VIA  BOONTILLE. 

SeTenteen-mile  Station >.--.   )7 

Slough 15  32 

Snake  River 1  33 

Carson's  Ranch 15  43 

Honey  Lake  Smith's 6  54 

BooQville 8  62 

Jordan's  Ranch 19  80 

HuskratLakes 16  96 

Cbild'sFerry 17  113 

Gibb'sCreek 8  121 

WellSpriuff 12  133 

MoulhofCanon 10  143 

Summit  Spring —  20  163 

East  Fork  of  Qneen's  Biver 8  171 

Paradise  Valley 60  231 

Cherokee 12  843 

StarrCity 26  269 
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TaMe  ^-dutanett — Ooodnoed. 


Tonchet ]5  ^ 

SpriD^ 11  20 

FalouM,  on  Snnke  river 'Hi  46 

Fmka  of  ibe  Palouse 15  01 

CowCreek 12  73 

Camp la  K 

Cottonwood  Sprirgs S  93 

Dragoon  Eacampmenl iS  111 

Pine  Timber B  119 

BockCreek 12  131 

L»k6  lo  the  right  of  road 13  144 

Han^an  Creek 1U  154 

Anloina  Plant  Ferry,  or  Croiaing  of 

Spokane  RiTer IS  16(5 

Batchman'B 17  163 

Slousb IB  eOl 

P«ti  d'Oreille  Lake 9  210 

Head  of  Pen  d'Oreille  Lake 30  240 

PnckEivM 9  !M9 

gtanipMlu  Lake,  to  the  Uft  of  the 

road 18  267 

KootanieFem- IB  «e5 

torinu ]0  295 

^hleeu  Mile  Cteek 8  303 

Cinninisslon  Creek,  one  mile  to  left 

ofTood 9  312 

'Bound  Fr^tle ID  333 

BottodiiyllaB 7  329 

HojHHiver 7  Wo 

Third  Croaslngof  MoyaBiver....  10  34G 

liOgHouBe 13  358 

Miner-fl  Cn-ek 18  376 

Peavino  Prairie 12  388 

BL  Joaeph'a  Pi^rie 12  40U 

Ci>nlral  Feny 10  410 

FishBrvillB 7  417 

FROM  KEtV  FERHV  TO  SOCK  CREEK. 

Sprini^ . 15 

KeDluck'a,0DtbBBratMul1aa'sroad    1>  24 

Six-mile  Camp 6  30 

Springs 9  3U 

Creek JO  49 

Timber  Camp 9  Stt 

SockCieck 12  70 

FROU  WALU-WALL^  TO  HOCK  CRBRR. 

By  trail,  via  New  Fprry 121 

Tukunuun  to  Rock  Creek 72 

PROM  JOllN  hay's  to  TOWDEB  AtTER  AND 

Scott'B 9 

Harrison's  on  Wiiluw  creek 14  23 

Foths  of  Willow  creek li  29 

Forks  of  Bailer  creak IG  45 

Ayern 7  52 

Birchcreek 20  72 

McWillia 17  m 


Bulk's 16  105 

Dpaly's  Kancli -12  117 

Grande  Bondc  river, or  forksofroad    4  121 

Powderiiver 20  141 

Graode  Bond  river  (roud  to  left)  to 

LaQrande 20  161 

FROH  DALLES  (TTf  TO  CABOS  CTIT,  TIA 
NIXON'S  BRIDOB. 

Niion's  bridge 16 

HayStack 27  43 

Cross  HoUowg,  or  forks  of  road . .  25  68 

ColdCamp II  79 

CnrrentCreek 10  89 

Mnddy  Creek 4  9S 

CberryCreok 6  99 

BridreCreek »  108 

Alkali  >Tat 10  IIB 

Foot  of  tbo  monntain 9  127 

HouQtain  Hooee 6  133 

Camp  Wataoa  (mililBiy  post) 6^  ]39( 

Rock  Creek 6^  146 

Cottonwood 15  161 

SombFork 6  IB7 

Hagen'B  Ranch 15  163 

Veatch's  Ranch 8  190 

Caflon  City 10  90D 

FROM  sAu,Bs  cn-y  to  c^kok  cmr,  vu 

CtLLAH'& 

Gillam's 12 

McIiBo 17  29 

BakeOven 19  48 

CroAs  Hollows,  or  forks  of  road..  10  58 

ColdCamp 11  69 

CnrreatCreek 10  "9 

Mnddy  Croek 4  83 

CherryCreek 6  tO 

BridgeCreck 9  9S 

AlkaB  Flat 10  \W 

Cauon  City 82  I90 

Tuflba  Crossing 20 

Tukaunon 22  43 

I'ulalia Id  51 

AlpoivR 12  66 

Lowialon 17  83 

AND  IDAHO  CITY.  ' 

Lewiston  to  Elk  City 142 

Lewislou  lo  Florence- 12" 

Lewistou  to  laaho  Ciry. 190 

From  WLilo  Bluff  to  Colvillo 150 

From  Wullnlii  via  Union  to  Idabo  City, 
nbout 300 

From  Dalles  City  to  Franklin  House  on 
the  Idaho  and  Umatilla  road 10^ 
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ALASKA. 


Xcarly  all  the  iuforraation  we  possess  taiching  the  mineral  resources  of  Alaska 
is  comprised  in  the  correspondence  accoqJkiying  the  President's  message,  Feb- 
niavv  17,  1868,  (Ex.  Doc.  No.  177,  40tlf  uongress,  2d  session,)  and  in  the  speech 
of  the  Hon.  Charles  Sumner  on  the  cession  of  Russian  America  to  the  United 
States  (published  in  the  same  document,  pp.  124-189.)  These  valuable  and  inter- 
esting papers  contain  the  researches  of  the  most  reliable  authorities,  and  demon- 
btrate  beyond  question  that  the  newly-acquired  territory  abounds  in  the  precious 
metals  and  useful  minerals,  though  it  must  be  admitted  that  our  knowledge  of 
the  country  and  its  resources  is,  as  yet,  chiefly  confined  to  the  sea-coast  and  the 
shores  of  the  Aleutian  islands.  Of  the  vast  continental  interior  we  know  compar- 
atively nothing ;  in  the  language  of  Mr.  Sumner,  "  perhaps  no  region  of  equal 
extent  on  the  globe,  unless  we  except  the  interior  of  Afirica,  or  possibly  Green- 
land, is  as  little  known.  Here,"  says  Mr.  Sunmer,  "  I  do  not  speak  for  myself 
alone ;  a  learned  German,  whom  I  have  already  quoted,  after  saying  that  explo- 
rations have  been  limited  to  the  coast,  testifies  that  *  the  interior,  not  only  of  the 
continent,  but  even  of  the  island  of  Sitka,  is  to-day  unexplored,  and  is  in  every 
respect  terra  incognita/  the  same  has  been  repeated  of  the  islands  also."  With- 
out data  beyond  what  has  already  become  familiar  to  the  public,  it  would  be  use- 
less, therefore,  to  encumber  this  report  with  any  speculations  or  conjectures 
respecting  the  mineral  resources  of  a  comparatively  unexplored  region.  It  is 
sufficient  to  say  that  Alaska  is  known  to  abound  in  gold,  silver,  copper,  iron, 
and  coal,  and  that  it  possesses  many  other  valuable  resources,  chief  among  which 
are  its  fisheries  and  forests. 

In  this  enlightened  age  it  seems  singular  that  an  acquisition  of  such  inesti- 
mable importance,  in  its  political  and  commercial  aspect,  to  the  future  of  our 
countrj' — especially  to  that  portion  of  it  lying  on  the  Pacific  slope — should  meet 
with  opposition  on  the  part  of  any  intelligent  American.  If  the  Territory  of 
Alaska  possessed  no  other  element  of  value  than  its  vast  forests  of  pine,  spruce, 
fir,  hemlock,  and  other  trees  useful  for  lumber  and  ship- building,  it  would  be 
worth  more  than  ten  times  the  sum  stipulated  to  be  paid  for  it  under  the  treaty. 
A  moment's  consideration  will  show  how  important  a  question  the  supply  of 
timber  must  become  to  the  States  and  Temtories  of  the  Pacific  within  a  compai- 
atively  short  time.  The  States  of  Calilbmia,  Nevada,  and  Oregon,  and  the 
Temtories  of  Arizona,  Utah,  Montana,  Idaho,  and  Washington,  have  a  united 
area  of  903,019  square  miles,  with  an  estimated  population  of  780,000,  or  less 
than  one  inhabitant  to  the  square  mile.  The  area  of  timbered  land  within  this 
vast  range  of  country  is  almost  confined  to  a  narrow  strip  along  the  coast  north 
of  San  Francisco,  and  to  a  belt  extending  along  the  crests  and  slopes  of  the 
SieiTa  Nevada  and  Ca.scades,  varying  in  width,  and  at  scattered  intervals,  from 
15  to  40  or  50  miles.  Keference  to  the  maps  will  show  that  this  timbered  area 
is  less  than  a  twentieth  part  of  the  entire  surface  of  the  country,  and  is  diminish- 
ing perceptibly  year  after  year.  The  consumption  of  lumber  in  California  and 
Nevada,  to  say  nothing  of  the  exports,  is  without  parallel  in  the  history^  of  new 
countries.  Immense  quantities  of  lumber,  timber,  and  firewood  are  used  in  the 
building  and  supply  of  towns;  in  mills,  mines,  flumes,  and  fences,  and  for  all  the 
requirements  of  a  miscellaneous  and  progressive  population.  It  is  not  to  bo 
sui>pose(l  that,  with  increased  facilities  for  immigration,  the  vast  tracts  of  mineral 
and  agricultural  land,  now  sustaining  less  than  one  inhabitant  to  the  square  mile, 
^ill  long  remain  so  sparsely  settled. .  Within  the  next  10  years  the  population 
of  our  Pacific  States  and  Territories  will,  in  all  probability,  exceed  2,000,000. 
New  towns  will  spring  up  at  firequent  intervals  throughout  this  immense  domain. 
Our  scanty  timber  lands,  already  suffering  from  fires  and  from  reckless  wagte  on 
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the  part  of  settlers,  will  \te  furpcd  to  pay  tribute  to  tlie  increasing  popolatioD. 
EetimBting  tlio  coii^omption  Irom  tlie  rate  at  wkii^b  the  forests  of  California  bave 
(lisappearm  since  1849,  it  would  not  tak«  man;  ycaia,  witli  a  largely  (.■nlmoocd. 
population,  to  donnde  all  the  available  timber  distiiola,  increase  the  piice  of  lum- 
ber BO  ae  to  retard  the  development  n^any  lucrative  Inunches  of  indiiBttpi',  and 
probably  dcfitroy  the  export  tmde  j^that  article,  whifih  in  now  becoming  » 
important  aii  element  in  tlic  growili  of  onr  intereonrae  wilii  China. 

The  completion  of  the  Central  I'aoifio  raili-oad  will  iuaiiziirate  a  new  era  for 
the  States  and  Terriloriea  west  of  the  Rocky  mountains.  With  population  new 
eouTcos  of  wealth  will  bo  opened,  and  railroads  will  be  eatahlieh^  north  and 
eouth,  with  bmoches  penetrating  the  mountain  passes  uiid  volleys  in  every  direc- 
tion, to  supply  the  wi.ats  gf  many  growinff  and  prosperous  communities. 

If  Mr.  Secretary  Sewanl  had  acoomplirtied  nothing  more  in  the  course  of  hia 
official  career  than  the  aequisitioit  of  Aluslto,  he  would  for  that  act  slone  lie 
entitled  not  only  to  the  thanka  of  eveiy  citizen  of  the  Pacific  coast,  ala-ady 
awarded  hun,  but  to  the  gratitude  of  millions  yet  utiliom,  by  whom  the.  liound- 
leas  domain  of  the  wtst  is  destined  to  be  jieopJed. 

For  the  conveuience  of  those  who  may  desire  to  consult  the  principal  authori- 
ties on  the  reeuurees  of  Russian  America,  I  have  caused  to  be  prepared  a  chrono- 
logiual  summary,  or  bibliography  in  brief,  of  the  publications  on  that  rc^on, 
from  A.  D.  ICOO  to  ISfi?.  The  author,  Dr.  Alexander  8.  Taylor,  of  SanU  Bar- 
bara, California,  is  a  gentleman  of  great  learning  and  research,  ivhoso  labors  for 
the  preservation  of  all  the  known  records  of  discuvery  and  adventure  on  the 
Pocifie  coast  cannot  be  too  highly  commended. 

B3)liogra^  <^  Alasha. 


of  VDjHgi^B  not  iuclucled  in  Ito  first  work,  and  not  publisliEd  until  1H11,  at  London,  i 
Tolume,  quarto ;  coutaing  the  earliest  notices  of  the  far  northern  voyages  on  tbo  Pacific  and 
Attautic. 

IGOO. — Original  Dotamenis  on  Iht  Vogaeti  Bnd  Sereicta  of  Frida  Ajidrtt  dt  UrdanttU, 
pilot  of  Legaspie  Maoila  expedition  in  1^G5,  collected  bj  MwtJn  Fernandez  de  Navtrrtle, 
president  ol  toe  Kojal  Spanish  Academy  of  History;  in  one  volume,  bvo,  in  tLe  set  cJ'ljve 
volumes;  Madrid,  about  1316.  It  was  Uidaoetla  who  first  discovered  the  cuTrentg  and 
winds  almve  40°,  with  which  he  sailed  itia  ships  from  Manila  till  he  made  the  north  ahona 
of  California,  aud  thence  down  the  coasts  to  Mexico. 

16®, —  The  Pitgrimt  of  Sanutl  Pitrchaat,  in  three  volumes,  quarto  ;  London,  \(fS>.  Con- 
tains the  rojage  of  Juan  de  Fuca,  the  Greek  pilot,  in  JSSi,  for  original  documents  peitsin- 
\og  to  which,  oblaioed  from  the  island  of  Cephalonitk,  see  (he  author's  notes  on  de  Fnca  in 
Hutchinga'a  California  Magazine  for  IBiiS,  also  Greenhuw'a  History. 

i&^a.—HutoiTt  du  Noreau  Monde,  by  Jean  do  Laot.    Folio  ;  Leyden.  1640. 

1682.—  The  Geography  of  the  Ifortd,  by  Jean  Bleu,     Folio :  Amsterdam,  I6G2. 

)69D.— De  Originihiu  AmCTicanit,  hy  George  lloToe.    Folio:  Antwerp,  1699. 

I712.—Hitlericat  Researches  resptcling  (Ae  Kein  Worirf,  by  Hemic  Scherer,  professor  in  the 
University  of  lugoldstadt,  Uavario.     In  Qerman,  abonC  1712. 

niS.—Reeucii  du  foyn^ei  ou  NorJ,  in  nine  volumes,  12nio;  Amsterdam.  1715. 

1704-1750.— Fojroge  CoUeciions :  Churchill's  Collection  of  Vojngea.  6  vols.,  folio.  HW- 
1712;  Harria's  Collection  of  Voyages,  2  vols.,  folio,  IZI.VITaO;  Hawkeswortb'a  Collection 
of  Voyages,  S  vols.,  folio,  1735-1710;  Osborne's  Collection  of  Voyages,  9  vols,,  folio,  1746- 
1750;  account  of  Dc  Pontes  apocryphal  voyage  through  the  Northwest  Passage  in  IftlOin 
the  London  Monthly  Miscellany  of  170.S ;  Voyagea  of  I'tuncisco  Coreal,  I66l>-16in',  from 
the  Spanish,  in  2  vols..  I2mo,  Paris,  i7'X, 

L722. — PothtrUs  HistorU  Amtrique  Seplenlrtoiutle,  in  4  vols.,  l2mo  ;  Paris,  1722. 

1723. — Origin  de  lo»  Indioi  dt  tt  Naeco  Mndo  g  ladies  OecidaOalu,  by  Friar  Orecorio 
Garcia;  folio,  Madrid,  17^J.  ^ 

1753  — KoutdUt  Carlfi  de  L'Amiral  Fonte  et  Aatres  Xaeigatcars  Elyagnola,  AagtsU, 
Ife.,  dam  ie  mer  SeplenlrioiuJ,  hy  G.  de  Lisle  ;  quarto ;  Paris,  1753. 

1757— HiKorj  of  California,  hy  the  Jesuit  Father  Miguel  Vanegas,  3  voU,.  ISmo ;  Mad- 
lid,  1757,  and  published  shoilly  atler  in  French,  English,  and  Gorman.     Cootaius  noUUiou) 


WEST   OP  THE  BOCKY  MOUNTAINS.  599 

np  to  1752  on  the  far  northwest  coast  and  connections  with  China,  with  valoahle  maps  of  the 
north  coasts,  &c 

1757. — Researches  on  the  Voyages  of  the  Chinese  and  Japanese  to  the  American  Coasts,  by 
M.  De  Gaignes ;  vide  Joomal  Academy  of  iDscriptions  and  Belles  Lettres ;  Paris,  1757. 

1757. — Letres  Ed\fiantes  ct  Curieuses,  Are.,  ^c,  of  the  Jesuit  missionaries  in  all  parts  of 
the  world,  from  1600  to  1760,  pnblisheain  Freucih,  with  translations  in  English,  opanish, 
German,  Italian,  &c.,  in  some  30  vols.,  12mo.  Some  of  the  volnmes  contain  exTcediDglj 
interesting  accounts  of  the  first  travels  in  the  far  northern  parallels  of  Asia  and  America, 
and  discoveries  of  the  proximities  of  the  old  and  the  new  continents  to  the  north  of  California 
and  of  China.  Jesuit  writers  lay  claim  to  the  first  mention  of  this  connection  to  the  world 
of  letters  and  science,  and  one  of  the  volumes  of  the  Letres  Ed\fiantes  contains  the  celebrated 
narration  of  Father  Greelon,  who  was  transferred  to  China  before  1660,  and  travelled  exten- 
sively as  a  missionary  among  the  Manchoo  and  Mongolian  populations  of  that  empire.  In 
one  of  his  journeys  in  Chinese  Tartary  he  fell  in  with  an  Indian  woman  of  the  Huron  tribes, 
whom  be  had  known  when  serving  in  the  far  west  of  Canada,  and  who  confessed  her  sins  to 
him  as  a  priest  of  the  Catholic  church  at  this  immense  distance  from  her  native  country. 
This  woman  informed  Greelon  that  she  had  been  taken  prisoner  in  an  Indian  fight,  and  had 
afterwards  been  transferred  as  a  slave  from  tribe  to  tribe,  until  she  had  crossed  in  boats  over 
a  piece  of  water,  which  was  salt,  and  again  sold  from  one  person  to  another  until  convoyed 
to  the  plains  of  Tartary.  This  fact  is  said  by  some  to  have  first  stimulated  the  attention  of 
the  Russian  authorities,  which  resulted  in  the  discovery  of  Behring  Straits  and  Alaska. 
It  was  the  redoubtable  old  sailor,  Peter  the  Great,  and  after  him  his  wife,  the  Empress 
Catherine,  who  set  afloat  the  great  discovery  vovages  of  Vitus  Behring  and  Alexander 
Tschirikoff  in  1728-*29  and  to  1741,  which  sailed  from  Kamschatka,  and  discovered  the 
straits  which  separated  Asia  from  America,  and  fully  confirmed  Uie  speculations  of  the  old 
Jesuit  missionaries  of  Canada,  California,  and  China.  (See  the  curious  map  of  the  Pacific 
in  the  Spanish  edition  of  Venega's  California.  See  also  on  this  curious  subject  of  Asiatic 
and  American  ethnographic  connections  the  celebrated  work  '*  Melanget  Asiaiigues"  of  A. 
Eemusat,  and  the  notes  of  Knrz  in  the  Nouv'elle  Journal  Asiatique  on  Chinese  history.) 

1774. — Discoveries  of  the  Russians  on  the  Northwest  Coasts  of  America,  &c,,  by  Yon  Mul- 
ler ;  quarto,  London,  1774.    Contains  the  earliest  Russian  voyages  to  Pacific  America. 

1774. — Account  of  the  Northern  Archipelago  to  the  east  of  Katntschatka^  S^c.  ^e.,  by  J. 
Von  Staehlin.     1  voL,  8vo,  London,  1774. 

1778. — American  Atlas,  or  description  of  the  whole  continent  of  America,  in  gprand  folio, 
by  Thos.  Jeffreys  ;  London,  1778. 

1780.— Discoveries  of  the  Russians  in  the  North  Pacific,  by  Rev.  Dr.  Wm.  Cox ;  quarto, 
London,  1780.  Contains  the  accounts  of  Behring^s  voyage  of  1741,  and  other  valuable 
histories. 

IISO.— Journal  and  Proceedings  of  the  Imperial  Academy  of  St,  Petersburg^  from  1780  to 
present  time ;  many  volumes. 

178l.—Historical  and  Geographical  Miscellanies,  by  Hon.  Daenis  Barrington,  1  or  2  vols., 
8vo ;  LDndon,  1781.     Contains  papers  on  extreme  North  Pacific  coasts. 

1788 — The  Apocryphal  Voyage  of  Francisco  Maldonada  through  the  Norihvoest  Passage, 
published  in  Madrid  about  1795  by  the  Royal  Academy  of  History,  from  M8S.  discovered 
in  the  Arabrosian  library  of  Milan.  Also,  Cevallo's  Voyages  of  Maldonada,  De  Fuca,  and 
Fonte,  1  vol.,  8vo,  Madrid,  1798. 

1789.  —  Voyage  of  Captains  Portlock  and  Dixon  to  the  Northwest  Coasts  of  America,  S^c, 
8fc.,  in  the  King  George  and  Queen  Charlotte,  in  1788-'89;  quarto,  London,  1789. 

1781.— Pissertation  Geographico  de  hovo  California,  ifc,  by  J.  A.  Hartman ;  quarto, 
^larburg,  1789. 

]78fK — Relation  of  a  recent  Spanish  voyage  to  the  northwest  coasts  of  America,  ante  1789, 
by  J-  F.  Bourgoing.     3  vols.,Hvo,  (French)  3d  edition,  Paris,  1803. 

1790  — Cook's  yoyages.  The  three  voyages  of  Captain  James  Cook  between  1766  and 
1776,  to  the  Pacific  and  northwest  coasts.  The  only  reliable  editions,  which  are  in  several 
volumes,  are  those  pnblishe*!  under  the  directions  of  the  Lords  Commissioners  of  the  Admi- 
ralty of  England,  printed  at  London  at  separate  periods  before  179*2. 

1790. —  The  Voyages  of  Captain  Billings  to  Behring  Straits,  Kamstchatka,  Sfc,  S^c,  1785- 
1790,  in  the  Russian  service^  by  Martin  Sauer ;  quarto,  London,  1796. 

1790. — Voyages  made  in  1788-'89  between  China  and  Northwest  America,  by  Captain  John 
Mearres,  R.  N.;  quarto,  Loudon,  1790.  Captain  Dixon's  reply  to  the  same,  1  vol.,  quarto, 
London,  1790. 

1791. — Journal  of  the  Voyage  of  the  Spanish  Exploring  Ships  Atrevida  and  Discubierta, 
under  Captain  Alexander  Malaspina,  in  1791 ;  nreserved  m  MiSS.  in  the  viceroy's  libranr  in 
Mexico  and  in  the  Spanish  hydrography  at  Madrid  Malaspina's  charts  were  published  in 
a  qnarto  volume  by  the  Spanish  government  about  1802,  and  credited  to  the  voyage  of  the 
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Snlil  and  MejicoDft,  and  sfteTiranli!  becami?  tbe  ulabliflbed  aulhorilies  in  tbe  gpAuuli  inaiinM 
for  Ibe  uorcb  Pa(:if)c  const  down  to  l^^SO. 

171)^.— TAi  ViftToy't  ^rrAirci  ef  SVtiiem  HisteTf,  collMlod  nnd  arren^  onder  oTdai 
from  Viceroy  HcTilla  Oieedo  hy  fnilier  Kmnciseo  Garcia  Kigiiproi,  nnd  amtHReJ  in  32  « 
mote  folio  viilumea,  and  now  iu  thn  old  viciTTiy's  library  in  Uextto  City.  Perfpcl  corner  a! 
this  vainable  collectioi]  Sirii  ataied  tu  liave  been  alifi  msdI  to  Madrid  beliirB  1800.  It  coubma 
Invniuikblp  malorial.  collnted  b;^  Cnwasola  and  Bonilla.  on  the  Spanish  discovery  vnyngwa  lo 
that  poTlion  of  ancient  Alta  CiLlifomia  belwe<<u  Ihe  latitudes  '>S>°  ai^d  (il°.  &s  claimi'd  )iy 
Spain,  whii-b  sfterwnrds  beuHme  the  domain  of  Rnsaisn  Atnerica,  and  now  forms  a  portina 
of  ibp  United  Slaleji  Territory  of  Alaska.  Sro  alao  conlribuljon  of  Secretary  Seward,  in 
ISGi,  on  @[ianiEli  oortlinDgt  voyagoa,  conlaiiied  in  Ibe  Blliliografa  Califomica  of  tbe  antbor. 

17U3.  — t'djo^w  Bad  Traiw/i  in  Asiatic  Uinta  and  in  lie  Koith  fmeffic.  compiled  by  Pro- 
fessor Piprre  8iinon  Palloa ;  4  or  G  vols.,  quarto,  Paris,  17aD-'9a.  Thera  are  also  English  edi- 
tions of  tbe  works  of  I^llaa.  who  was  a  celebrated  German  professor  in  Uusaia  noder  tbe 
patronage  of  the  Empress  CntLatinE  11.  This  appears  to  be  tbe  Hame  Work  ediic>d  or  Cojs- 
pleted  t^  TbvodoT  K,  dc  Mirievoy,  and  nbicb  cenlains  sucb  valunble  tnAterini  on  the  philot- 
o^  of  Europe  and  Asia.  Pallas  also  ivrota  exleusireiy  on  iLo  nntuial  bistunr  of  Busman 
America  in  German.  Pallaa  waa  one  or  llic  gTenlesl  nalumlUts  of  Li;  day,  and  bb  wriliu^ 
•  covered  a  mullilude  of  subjects.  Ills  nolRtii'us  on  tbe  loi'ust  and  grasshupper  ravages  lu 
tbe  Crimen,  noticed  by  tlie  learned  Bu&siau  entoraologiat,  Uotscbulbkj,  and  also  by  th« 
Kntbor  of  this  bibliography  in  the  tjiullbBonian  report  lor  IS^9,  are  of  great  value  in  iciruoe. 

1793.  — TujoffM  and  Tnntlt  la  ikt  Cappermiat  liieer  and  ihc  Comtntt  ttal  of  Cana^i  i% 
i789-'93,  by  AJcxandBrMackeniiie:  inHvoBiiil  niiarlo,  London,  ISOI  and  1B02.  Tbe  wort 
of  Bamuel  Hfainp,  deHcribing  his  voya^  of  ITTu-l77!i  in  some  of  the  conntiios  visiin]  bj 
Uackensiie,  aud  fur  tbe  discovary  of  copper  mines,  waa  published  in  London  in  quanuin 
1795. 

1799.- (..„■■.-■...,■.  "■■.    'i."M    1.1  i-.n.iiilu  ,Ti-au 
M.  Mill.  ■  V"  ;„  Freucli, 

1799.-  Voyagt  la  the  AVI'iicMf  Coa  I,  of  AaurtM  aid  RoMud  lib  Warid,  1790  to  17%  ia 
the  French  ship  Solide,  by  Captain  Etiene  Maicband, preceded  by  aa  historical  iintroductioa 
of  dlicoreries,  &.C.,  oa  the  northwest  coasts  of  An>ericft,by  Clant  Flentell,  (ittFraa^}in 
4  vols.,  quarto,  Paris,  1799. 

]BOl.— Voyage  of  Diieorery  and  ETploration  on  the  Nortliieeat  CoatU  of  Amtritm  ta  1790 
to  I79r>,  ite.,  Src  ,  by  Captain  George  Vancnuver,  K.  K.;  plates  and  niapaj  published  by  Ihs 
goveniinenl  in  5  or  6  vols.,  quarto,  London,  I6UI.  Lieuleuant  Urougbton,  an  offii^erot  oue 
of  VaDcouver's  vessels,  also  pubtisbcd  an  account  of  the  voyage  in  quarts  form  at  Londtnt, 
in  lg(l4. 

sio  Gi!- 
,0  ibe  northwest  coasts ;  published 
byonler  of  the  King  of  t^pam,  iu  I  vol..  8vu,  in  1602,  witbuisp.  Tbe  Memorias  sobre  las 
Observaeiiines  Astrono micas  que  ban  servido  de  fttutlamenloa  a  las  Cartas  da  la  Costa  Not- 
weste  do  America,  written  iibi>ut  lUlU  by  Admiral  Espinosa,  of  the  Spanish  navy,  and  pub- 
lished by  the  HydrographJc  office  of  Kludrid,  is  i^puken  of  by  Humboldt  as  a  work  of  vuine. 

1S05. — Cetulogo  dt  tas  Ungual  Conotidaa,  g  numcracion,  division  y  claia  dt  ettaa,  Kgnn  ta 
dittrsiJad  de  tui  idiomas  g  diatectoi,  by  h'uhar  iMreazo  IlaTvaa,  soc.  Jesuits,  in  six  voU., 
quarto,  uf  nearly  4UU  pages  each.    Published  at  Madrid  ItMtJ  to  ItWii ;  also  in  octavo. 

l8UC.—  lie  '•  Milhradataoder  AUffmeite  SfiraehiBliande  mU  dtm  Vet>r  als  ^ailibonf," 
&c.,  a  famous  authority  in  tbo  philosophy  ot  lan^iages,  was  commenced  by  John  Cbrislo- 
pher  Adcluug,  of  Berlin,  in  IdlXi.  and  cuncludbd  by  John  Severau  Vater,  in  ldl7.  iu  tire 
vols.,  ^vo,  at  Berlin.  Another  work  was  publi!^bed  by  Fredeiick  Adetung,  in  181.^  al  St. 
Peteniburg, in  quarto,  entitled  "Catburinas  der  tirossen  Verdienstc,"  &c„  &c.  The  Milh- 
Tadates  contains  valuable  niatler  on  the  Indian  languiiges  of  the  far  north  I*acilic  coasts. 

1611. — H'orks  of  AUxander  Humboldt.  A  crilicnl  I'xamlnatiun  of  the  history,  navigalioo, 
and  geography  ol  the  New  World  and  tho  progress  of  nautical  astronomy  in  the  I5th  and 
16lh  centuries  ;  in  Freuch,  5  vols.,  tjvo,  Paris.  lKU)-'IS3.  Also,  I?escart:hcs  concerning  tbe 
Institutions  and  Mouuiucnts  of  the  Ancient  Inhabitants  of  North  America,  with  di^eripriou 
and  scenes  in  the  Coi'dilloros,  plale.i,  maps,  and  plans :  iu  2  vols.,  folio,  Paris,  1810;  Lon- 
don edition,  2  vols.,  ttvo,  Itjl4.  Also,  Essay  on  Ihe  Kingdom  of  New  Spain,  in  2  voU., 
folio,  Paris,  lSOH-181 1,  plate&,  maps,  and  plans  :  Loudon  cditiwt  in  4  vols.,  tivo.  1611 :  also 
a  New  York  ediiion  in  ^  vols.,  Hvo,  ISII.  All  these  works  contain  valuable  notationa  on  the 
Alaskan  countries. 

lSi2.—PiUcichalmt  IV.  America,  by  Chvostov  I.  Davidoff.  2  vols.,  8vo,  St.  PelerBbnrr. 
1812. 

lea.—Voiiage  Round  tie  IVtirtd  in  the  Raaaian  ships  Neca  and  Nadtdtda,  in  1803-1306. 
commanded  by  Adam  John  Von  Kmeeenstern,  (afterwards  admiral  in  the  imperial  navv, ) 
English  edition,  iu  quarto,  London,  1614,  with  maps,  plates,  &c.    Also,  Berlin  edition,   'f  ba 
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other  works  published  od  this  voyage  bj  Kmesensteni^s  officers  are  Dr.  Langsdorff  ^s  work, 
in  2  vols.,  quarto,  LondoD,  1616,  and  Captain  Wrey  Lisianskj's,  in  1  vol.,  quarto,  London, 
IS  14.  Thej  were  also  all  published  in  different  forms  in  the  Russian  language  and  in 
French.  Admiral  Kraesenstern  also  wrote  a  work  of  7b  pages  on  the  Indian  languages  of 
Alaska,  for  the  St.  Petersburg  Academy,  in  1813.  He  was  also  the  most  thoroughly  instructed 
seaman  in  the  world  on  the  hydrography  of  the  Pacific,  and  compiled  those  charts  of  the 
^eat  ocean  which  are  the  models  of  all  others,  all  of  which,  with  his  nautical  notes  and 
memoirs  accompanying  these,  have  made  him  celebrated  among  the  savans  of  America  and 
Europe.  Before  his  death,  about  1850,  he  had  filled  many  posts  of  the  highest  honor  in  the 
imperial  service,  and  was  a  man  of  the  most  estimable  personal  character. 

ISn.— Collection  of  Voyages  in  the  South  Seas  and  the  North  Pacific,  from  1527  to  1800. 
By  Admiral  James  Bumey,  B.  N.  In  6  vols.,  quarto,  London,  1814-1817 ;  with  plates, 
charts,  &c    This  valuable  work  contains  very  little  on  voyages  after  1770. 

1817. — The  American  Coast  Pilot,  8fc,  By  Edmund  Blunt,  of  New  York.  The  editions 
of  this  well-known  work  subsequent  to  1850  contain  valuable  notices  of  the  hydrography 
of  Russian  America  and  the  northwest  coasts.  The  same  may  be  said  of  **The  American 
Navigator,"  by  N.  A.  Bowdltch ;  but  the  editions  of  both  works  prior  to  1850  are  very 
meagre  on  the  coasts  mentioned. 

1818-34. —  yojfage  to  Cal^omia  and  the  North  Pacific  Coasts,  in  the  French  trading  ship 
Bordelais.  By  Captain  Camile  Rocquefeul.  2  vols.,  8vo,  Paris,  1823.  Voyage  Round  tie 
Horld  in  the  French  trading  ship  Heros,  in  1826-1829.  By  Captain  Duhaut  Cilley.  In  2 
vols.,  8vo,  Paris,  1834.  Both  these  works  relate  to  California  and  the  coasts  further  north, 
and  contain  much  interesting  matter  on  the  fur  trade  of  the  epoch  ante  1830. 

1823. —  Voyage  of  Discovery  to  the  Pacific  Ocean  and  Behring^s  Straits,  California,  SfC,  in 
the  Russian  ship  Ruric,  in  1815-1818.  By  Captain  Otto  Von  Kotzobue,  (afterwards  admiral 
in  the  imperial  navy. )  In  3  vols.,  8vo,  Liondon,  1823.  Editions  also  in  German  and  French. 
Chamisso  was  the  surgeon  and  naturalist  of  the  Ruric,  and  for  many  years  after  made  vaU 
liable  contributions  to  the  learned  societies  of  Russia,  Germanv,  and  France,  on  the  fauna 
and  flora  of  the  countries  visited,  particularly  of  Alaska.  Kotzebue  also  made  another  voyage 
to  Russian  America,  the  central  Pacific  islands,  and  California,  in  1823  to  1826,  in  the  Rus- 
sian ship  Enterprise,  or  Predpriate,  an  account  of  which  was  published  in  English  at  London 
in  1830,  in  2  vols.,  8vo.  In  this  voyage  Escbscholz  went  as  naturalist,  and  after  his  arrival 
in  Russia  contributed  valuable  material  on  the  fauna  and  flora  of  Alaska,  California,  &c., 
in  different  German,  Russian,  and  French  journals  of  learning  and  science,  which  are  highly 
esteemed.  Choris,  the  artist  of  Kotzebue's  voyage,  who  was  afterwards  killed  in  Mexico, 
also  published  an  illustrated  work  on  the  voyage,  entitled  "Voyage  Pittoresque.'*  These 
two  voyages  of  Kotzebue  arc  of>en  confounded  as  one,  and  the  names  of  Chamisso  and 
Eschscholz,  which  Kotzebue  attached  to  certain  localities  in  Alaska,  are  sometimes  mistaken 
for  Indian  or  Spanish  terms,  and  both  as  members  of  one  expedition.  Admiral  Kotzebue 
served  in  the  Crimean  war,  and  was  highly  esteemed  by  his  government,  and  a  hydro- 
graphic  author  of  eminence.     Ue  died,  we  believe,  in  1858. 

1824. —  Voyage  to  Russian  America  S^c,  by  M.  Chromtschenko ;  vide  St.  Petersburg 
Archives  of  History,  &c.,  &c.,  for  1824;  also  in  German  in  the  periodical  Hertha,  for  1824. 
Chromtschenko  and  Etoline  made  surveys  of  the  Alaskan  coasts,  which  were  reduced  to 
charts  and  maps. 

1831. — Voyage  of  the  ship  Blossom  to  the  North  Pacific  and  Behring^s  Straits  in  1825  to 
1828,  to  co-operate  with  the  Arctic  Expeditions  from  the  Atlantic.  By  Captain  F.  W.  Becchey, 
R.  N.,  (afterwards  admiral.)  Published  under  orders  of  the  British  Admiralty.  In  1  vol. 
quarto,  also  in  2  vols.,  8vo,  London,  1831 ;  both  with  plates,  maps,  &c.  A  quarto  volume 
on  the  natural  history  of  the  voyage  was  also  published  at  London  in  1839.  The  botanical 
collections  were  edited  by  Sir  William  J.  Hooker  and  others,  in  the  separate  volumes  included 
in  the  Flora  Doreala  Americana,  published  in  2  vols.,  quarto,  about  1840,  and  Hooker's  Plantae 
Iconii,  of  1844.  A  large  amount  of  valuable  material  relating  to  Alaska  is  to  bo  found  in 
all  these  volumes.    Admiral  Beechey,  we  believe,  died  in  London  in  1859. 

1836. —  Voyage  to  the  North  Pacific  in  the  Russian  ship  Seniavive,  in  1826-'29,  by  Captain 
Frederick  Lutke,  (pow  admiral  in  the  Imperial  navy,)  in  4  vols.,  8vo;  St.  Petersburg  and 
Paris,  1835-'36.  This  is  one  of  the  most  valuable  works  on  Russian  America  and  the  north 
Pacific.    The  author  served  in  the  Crimean  war  of  1856. 

1839. — Baer,  Von  K,  E.  Statistics  and  Ethnography  of  the  Russian  American  Countries, 
This  author,  it  is  said,  was  with  Admiral  Von  Wrangel  when  governor  of  Sitka,  and  made 
valuable  contributions  on  the  above  subjects  and  on  natural  history  to  the  scientific  journals 
of  St.  Petersburg  and  Berlin,  between  1837  and  1845. 

1839.— 7%«  Physical  History  of  Man,  In  2  vols.,  8vo,  plates  ;  1839.  Vie  Natural  His- 
tory of  Man,  In  2  vols.,  8vo,  plates ;  1855.  Both  by  Dr.  J.  Pritchard.  of  London,  and 
esteemed  as  high  authorities  in  ethnology.  They  contain  valuable  matter  on  the  Alaska 
Indians.  The  volumes  of  transactions  of  the  ethnological  societies  of  New  York,  London, 
and  Paris  aUK>  contain  accounts  of  the  tribes  of  the  Territory  to  be  found  in  no  other  publica- 
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lion*.  In  this  categny  ara  also  lh«  loarned  ethnolopcal  woiki  of  Dr.  8.  Q.  Uorton,  tt 
Philadelpbift,  fiom  1840  to  1850. 

J839. — Batngt  zar  Kattnin  da  Rufwn  RncAj,  aaJ  dtr  aitgramiMmitK  Larndtr  A*m, 
by  K.  E.  Von  Bar  and  Q.  Von  Belmereeii,  in  leverftl  volamea,  tram  1839  et  mg. 

1840.— Wotai  0>  tht  hlanii  of  the  diilrUl  of  UnalatiM,  Arc,  in  3  vols.  Sro.  1840.  iJw 
notes  on  the  Eoloscbon  and  olber  RasBiaa  Americnn  Indian  tiilxis  and  their  langn^tea,  in 
1  vol.,  8to,  1846,  bj  tbfl  Gn«k  Priest  Jran  VeDlniniDOV,  (in  Bamitan,)  both  pnblithed  in  81. 
PelerabuTc.  W.  Scbolt  aim  pablisbed  some  pbilological  papers  on  tbe  Eoloocbon  laugn^^ 
in  Ennan's  ansbivea,  Berlin,  tld  vol.,  1843 

1843  — r^MV^'^  Saf^dar  (a  the  Nmlk  Pacific,  Itc.,  >■  1837-1841,  under  Sir  Edwaid 
Beldier,  R.  H.,  (now  admiral.)  In  2  vols.,  8to,  1B40.  Tbs  looloej  of  tbe  eipeditioo, » 
qaarlo,  was  published  in  1643-4S.  These  Mcoontdelate  iMgeij  to  Eosiian  America.  The; 
Bi«  government  worfci, 

lBU,—ExptoTaliou$,  Ire.,  in  th  Itee  Cat^mnioM,  Ire.,  Ire.,  ia  1B40-43.  Bf  IhiOoi  ^ 
Hofrse.  In  3  vols.,  8ro,  with  volnme of  atluand  plates,  Paris,  IS44.  GhiiT'taiinMntweifc. 
Contains  notioea  of  Alaska  and  its  trade,  ludians,  &o. 

iSAi.^Attilft  d£  la  Phitosophie  Cimtletie.  Vol.  IG  and  Others.  Conlains  papers  pf  JL 
Froraiiuj  on  ibe  ethnological  ['ODDectionB  of  Aliuka  and  Mexico  by  the  Monffolitui  i-sces. 

1^5.— OrtrJond  Juurnrif  Rinotd  Uit  World,  Ire  By  Sir  Gi'orpe  Slmpaon,  governor  of  ibe 
Hudson  Bay  lerrilorios  in  i841-ia.    In  2  vols.,  tfvo,  Loadou,  1*15.    Also  iu  New  York- 

164^. — Elplonng  Ej^peditien  Round  ihc  If'ortd,  in  tbe  Vinernnes  and  other  govemmral 
vpssels  of  the  United  Ktales,  in  1838-43,  under  Lientennnl  Charles  Wilkes,  (now  aclarinl 
U.  5  N.)  IuStoIs.,  imperial  octavo.  Government  work,  1845.  PIstpB,  luops,  charts,  and 
plaiiE.  Some  40  volames  altogether  were  poblished  on  the  results  of  this  expedition,  toanf 
of  which  contain  more  or  less  valnnbto  of  sciontilic  matter  on  Alaska.  A  number  of  IM 
officers  of  the  expedition  afierwanlB  served  in  Califiimia  from  Id46  to  18C7. 

1846.- t'OrwoB  et  la  CoUa  du  Nardt  Pac\fiqut,  Ifc.  By  M.  Felii.  Wilh  map ;  1  tuL. 
8?o.     Paris,  1846. 

1846.— £tJhiaIof  ■  and  PMIohgj  of  Wilia'i  ExpUnng  Ezfeditia*.  Bt  Horatio  Hale.  1 
Tol.,  qnarto.    Pbilodelpbia,  1840. 

IfWl.—Hittory  of  Ortgon,  Catifonia,  and  the  North  PaHJie  Coasts.  Bt  Bobert  W.  Orem- 
how.  I  vol.,  8vo,  4th  ed.,  Boston,  1847.  Mr.  Greenbow  was  Unlled  States  attomcj  fut 
the  Calitbrnia  Land  Coinmidsinn  of  I8-)2.  and  died  in  San  Francisco  in  185(1.  His  woik 
contains  valuable  notations  on  Alaskan  history. 

1847. — Studia  on  tht  Primilire  History  and  Aniiqaitics  of  Ike  Races  of  Ameriia  and  Octal- 
icn,  by  Gnetave  D'Eilcthal,  2  vols.,  Svo.  Frsgnients  on  tbe  Hielori',  GeoErraphy,  At,,  of 
America,  by  C,  F.  Jomard  i  1  vol.,  i^vo.  Both  these  works  were  ]>ublisbed  (in  Freneb)  at 
Paris  in  1847. 

1848. — I'olame  of  Charts  and  SSiips  oa  Russian  Amcriea,  Sic,  printed  by  the  lithographic 
press  at  Sitka  in  1848. 

1849.— TA<  ColUetions  of  LieuUnaat  Zigoshin.  of  the  Impirial  narg,  on  the  Indian  TrOtf 
and  Languae's  of  Alaska,  are  prinltd  iti  the  Memoirs  of  iho  St.  Petersburg  Get^jraphical 
Society  for  I847-'48-'4U,  tt  stq.,  and  also  in  ]iis  work  of  travels,  in  2  vols.,  8ro. ;  St.  Ptlcis- 
burg,  1847-1848. 

I85«-'60.— Ort^nipAjf,  Itc,  of  the  .VortA  Pacific  Cmmtries,  by  Professor  Grewin^k,  pnb- 
liabod  in  TranKoctions  of  the  Mincralogicnl  Society  of  St.  Pelersbiirg,  and  also  in  Germanv. 
This  ia  staled  by  BIr.  Sumner  to  bo  a  veiy  valuable  work,  particnlsrly  on  tbe  mineral  devel' 
opments  of  Alaska. 

1850.— J\'o(iojiai  Hiilorv  of  the  Varictict  of  Man,  by  Dr.  R.G.  Latham.  Bvo,  London. 
ISOO. 

\^\.— Sir  John  Richerdson's  Arctic  ErpedUiim.    3  vols.,  Svo,  London,  1851. 

1851. — A  Kavtical  and  Historical  Directory  qf  the  Pacific  Coasts  and  Islands,  Ire.,  tfc.,  bj 
Alexander  O.  Findlay ;  2  vols.,  royal  8vo,  London,  1851.  This  is  a  work  of  gn?a[  merit 
and  one  of  tbe  best  compiled  on  oceanic  hydrography,  and  has  been  of  great  alility.  The 
anthoT  is  well  known  m  England,  and  an  eminent  collaborator  in  the  proceedings  of  the 
Royal  Geographical  Society.  His  notations  on  the  Alaskan  coasts  are  from  the  best  author- 
iUes  of  Russia  and  other  nations. 

ISfa.— Voyage  of  the  ship  Herald,  nndor  CapUin  Hy.  Kellel,  in  1845  to  1851,  being  Ibret 
cruises  to  the  Behring's  straits  connlries  and  a  voyajre  round  the  world :  by  Dr.  B.  Scemsn; 
2  vols.,  8vo,  1853.  Other  volumes  on  tbe  natnrsJ  history  of  the  voyapc  were  published  by 
Prof.  Edward  J'orbes,  1  vol.,  quarto,  1S53.  A  separate  volnmc  was  written  by  Dr.  Seemsn 
on  the  botany  of  tbe  voyage,  in  qnarto.  All  of  them  are  in  high  esteem  in  tbe  learned 
-world.  See  also  the  volumes  of  Sir  Leopold  HcClintock  on  his  voyage  lo  Behring's  sin'ta 
and  the  Arctic,  of  1852  to  1854 ;  ahio,  the  volumes  of  the  London  Nautical  Uagoxioe.    The 
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work  of  Seeman  contains  tbe  model  of  an  exploring  voyage,  and  is  tiie  moit  eonrenieut 
thing  of  the  kind  we  have  ever  seen. 

18So. — Admiral  Vou  Wrangel.  This  gentleman,  who  BeY«ral  times  Yisited  Califomia,  was 
^vemor  of  Russian  America  before  1848,  and  wrote  largely  in  the  Bossian  and  German 
'oamals  on  the  status  and  natural  history  of  Alaska.  His  works  are  considered  of  firet-class 
iherit. 

1855. — Notices  of  the  Crustacem  and  other  Invtrtehrate  Marine  Animals  of  the  North  Pacific 
Countries^  by  Jh'ofessor  William  Simpson,  surgeon,  &c,  of  the  United  States  North  Pacific 
expedition  of  1854-^56.  These  notices  were  published  in  the  transactions  of  several  learned 
ocicties  of  Philadelphia,  New  York,  and  Boston,  from  1855  to  J863.  and  would  now  make 
12mo.  of  some  300  pages,  and  have  become  standard  authorities  in  natural  science.  The 
author  is  vrell  known  in  California,  has  contributed  valuable  services  to  the  Smithsonian 
Institute,  and  is  now  in  charge  of  the  Chicago  Museum  of  the  Natural  Sciences.  His  nota- 
tions on  the  invertebrate  animals  of  the  Alaskan  coasts  are  extremely  interesting  and  curious. 

1855. —  Transactions  of  the  Califomia  Academy  of  Natural  Sciences,  in  4  vols.,  8vo,  from 
1855  to  1866 ;  contains  several  v^uable  papers  on  the  natural  history,  ^^,  of  Alaska,  by 
writers  of  the  Pacific  domain. 

1^5. — The  Birds  ef  Texas,  California,  Oregon,  ifc,  bv  John  Cassin,  in  2  vols,  quarto; 
Philadelphia,  1855;  with  plates.  Also  the  volumes  of  John  J.  Audubon  on  the  Biography 
of  North  American  Birds,  and  his  great  work  cf  accompanying  plates,  all  published  before 
1855.  The  Quadrupeds  of  North  American  is  a  celebrated  work:  also  written  by  Audubon 
and  Dr.  John  Bachman,  1 840-^43.  All  these  volumes  are  splendidly  illustrated,  and  relate 
largely  to  the  natural  history  of  Alaska. 

1857. — John  C.  E,  Buschmamn,  Librarian  of  the  Roffal  Librarff  qf  Berlin,  The  philolog- 
ical treatises  of  this  eminent  savan  on  the  Indian  languages  of  Bu»ian  America,  and  show- 
ing their  relations  to  the  Athabascan  families  west  of  the  Rocky  mountains,  and  compari- 
sons with  the  northern  tribes  of  Mexico,  are  contuned  in  the  volumes  of  Transactions  of  the 
Royal  Academy  of  Berlin  since  1850. 

1857. — The  North  Pacific  Exploring  and  Survetfing  Expedition,  by  Lieutenant  A.  W.  Hab- 
ersham, U.  S.  Navy ;  1  vol.,  ovo,  1&7. 

1857. — Three  Years  in  Washington  Territory,  with  notices  of  the  northwest  coasts,  by  Jas. 
G.  Swan;  1  voL,  ]2mo.  New  York,  1857. 

1857. — Mission  to  the  Government  of  Japan,  by  Conunodore  M.  C.  Perry,  U.  S.  Navy ;  in 
3  Tols.,  quarto,  1857,  copiously  illustrated.  Contains  highly  valuable  notices  on  the  hydro- 
graphy of  the  north  Pacific,  its  great  sea  currents,  &c.,  &c. ;  government  work. 

1857. —  The  Pacific  Railroad  Survey  volumes,  from  1853  to  1858,  in  12  vols.,  quarto,  copiously 
illustrated.  The  first  volume  and  the  8th,  9th,  and  10th  contain  valuable  notations  on  tlie 
Indians,  birds,  fishes,  and  animals,  dec,  of  the  Pacific  domains  and  of  Alaska.  In  the  eighth 
and  ninth  volumes  mav  be  found  Spencer  F.  Baird's  Bibliographies  of  American  Natural  His- 
tory, where  all  the  autnorities  on  Alaskan  zoology  are  set  forth. 

l8ofi,— Reports  of  the  United  States  Coast  Survey  Office,  in  quartos,  since  1853.  That  of 
1858  contains  the  excellent  directory  of  George  Davidson  of  the  coasts  of  California  and  to 
the  far  north,  and  incidentally  of  Alaska. 

1858. — Literature  of  the  Aboriginal  Languages  of  America,  by  H.  E.  Ludewig ;  with 
additions  by  W.  W.  Turner  and  N.  Truebner.    1  vol.,  dvo.,  London,  1858. 

1860. — Chinese  Repository,  An  English  magazine  published  at  Canton  since  1838,  and 
making  now  over  30  volumes.  It  contains  an  immense  amount  of  matter  on  Asiatic  litera- 
ture, and  has  papers  on  Alaska  and  Kamstchatka.  It  was  first  edited  by  an  American  mis- 
sionary from  Massachusetts. 

IdOO.— Geographical  Dictionary  of  all  the  Countries  of  the  World,  by  J.  B.  McCuUoch ; 
in  2  vols.,  royal  8vo,  London,  1^,  and  recent  editions. 

1860. — The  Forest  Trees  of  North  America,  by  Dr.  J.  G.Cooper,  of  Califomia;  in  Patent 
Office  Report  for  1860.    This  is  an  addendum  to  the  great  work  of  Michaux  and  Nuttall. 

1860. — The  Flora  of  North  America,  by  Dr.  John  Torrey  and  Dr.  Asa  Gray ;  in  royal  8vo 
volumes.  Also,  their  continuations  in  the  volumes  of  the  Railroad  Surveys. 

1860. — Smithsonian  Institution,  The  volumes  of  annual  reports  of  this  Institution,  and 
those  entitled  '*  Contributions  to  Enowledg^e,**  contain  several  valuable  notations  on  the 
Indians  and  natural  history  of  Alaska.  Major  Robert  Kennicott,  of  Chicago,  one  of  their 
most  famous  assistants,  and  who  explored  the  eastern  sections  of  Alaska  in  1862-*64,«died 
at  Michaelowski,  in  that  Territory  in  May,  1866,  while  engaged  rn  explorations  connected 
with  Bulckle^*s  Telegraph  Survey.  The  manuscripts  of  hiyp  travels  are  said  to  be  in  posses- 
sion of  his  friends  in  Chicago  and  the  Smithsonian  Institution. 

I860. — The  Jndianalogy  of  Califomia,  including  notes  on  the  Indian  tribes  of  Alaska  and 
other  portions  of  the  Pacific  domain ;  published  in  the  Califomia  Farmer  newspaper  in  fowt 
series  of  150  numbers,  from  I860  to  1864,  by  Alex.  8.  Taylor;  perfect  set  in  the  mercantile 
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of  the  Kcw  York  Ethnologiuftl  ai 
ISKC.- 

teaJent  or  Ihe  Nationul  DWrvaUtrj 
tliD  lebel  service  of  the  muthern  t^onft 
triodii  nud  currciila  of  the  Norlb  Pacific 

I86I.— 7A<  F'l^do'ja)!  qT  lt>  Coaitt  and  hiaeils  <f  tju  Pacific,  from  the  collectiom  on  Ihf 
Tojago  of  tlio  Stusinu  ship  Seiilavive,  under  Captain  Lutko,   IdSG-tU^,   by  P.  H.  Voi    ' 
Kitliii,  iu  quarto,  jmbliaheil  iu  Ocnntuif,  iu  l^il.  < 

1861.— r/islorvo/lAa  DiWDcerya/'fAt  £rirlA,  b7CarlVonGiUer;  Loodan,  I6(>1. 

IWI.— //iilnriinf'£a>eeni  .Ilia,  Mmgolia,  Chita.  Manchuria,  the  Amoor,  Kavtltthaiia, 
ItC  lee.,  &v.,  b;  ProfeiBor  Fredeiick  C.  Kruman,  of  Munlcli  and  Boriiu:  Lonckm,  Ibtil. 

18fl2. —  Difcortfrief  in  northern  Pacific  frotn  MengoHan  Alia,  before  Iht  limei  of  Ike  la- 
hndmAA.D.dm.)  Thenoare  naid  to  be  mitteo  bv  Mr.  C.  O.  Lelind,  and  imblislicd  in 
IbR  Knickerbocker  and  ContiDODlHl  mn^ziues  of  li^  and  I8G^,  and  ure  moatl;.  u  U  ucdiu- 
stood,  from  ihu  woik  uf  Pnifcssor  F.  C.  Ncumiw,  of  Uunich  and  Berlin. 

IBti.— Hittarg  of  lie  Ditcofry  and  ChartograpAg  rf  Iht  Pacific  and  Atlaiaic  etMttg  ef 
Serth  Amtrita,  by  Dr.  John  G.  Kohl.     1  vol.,  tfvo,  Londoo,  ISfti. 

IB63.— ifnorl  lo  the  Imperial  Oovemtncnt  dn  the  Rrtmirat  of  Riuiian  America.  S(r..  witb 
noilcps  o!  ifriliBb  Columbia,  California  and  the  norlli  coast  counlrie*,  iu  ie6t>-'61,b.v  Cip- 
Ijilii  P.  N.  Gulownio  ;  St.  Petersburg,  IW3.  Aiao  publiebeO  in  some  periodical  in  uoiiibti). 
and,  ai  is  laid,  in  Engllih. 

18(13. — Oi  Penpla  ite  la  Runit.  This  we  jndgie,  from  Sauinef's  nnnai'kii.  u  a  rnj 
vobiinitious  and  VHloable  work  on  the  populstionB  of  tLe  Ruiuian  empire,  published  aboU 
1863.    (See  al»o  tbe  Almanach  ie  Goths  for  1867,  on  the  same  subiect.} 

]804.~7Vai«/i  in  tke  rountriea  of  the  river  Amoor,  icilh  Katicti  of  Rmiian  Amrrica  mi 
Korlh  Pacific  Commerce,  by  Major  Ppiry  D.  McCollins  ;  1  vol.,  Pvo  ;  New  Tork.  I.Sftl.  Th* 
WAS  written  in  furlhoranio  of  ILe  f^cftl  CGlcipriae  of  Ibe  te!i'gta]>b  conuecliiig;  Nfttb  Amw- 
ICA  and  Asia. 

1/JIJSi. — .Itia*  /»t  ike  Hitl'irvvf  liji  Di*eBVery  uf  America,  oompWoi  uadai  dirvi^tiou  <d  lb 
"RoytX  Academj  of  Hnnich.  Thin  collection  \»  mada  b^  photographing  old  aad  »carce  luape 
on  the  AniericftS  to  the  unmber  13,  and  ]00  copies  ol  tbe  work  were  publisbed  in  If^S,  al 
Munich,  at  tbe  price  of  $18.  Some  of  these,  relating  to  the  northwest  coasts  before  l,>71,aie 
taken  from  a  scarce  and  celebrated  chartographical  collection  of  the  Porluguese  scholar  \iii 
Doaimlft.    (See  nolos  of  Professor  P.C,  Neuman,  in  the  San  Frsncutco  Evening  Bolletin.) 

1867.— Speeri  of  Senator  Samntr,  of  MaBiachatettt,  in  Iht  Umted  Slatet  Stnatt.  in  Mat). 
]8e7,  on  Ihe  parchate  of  Alaika,  and  the  Tttotmes,  *e.,  of  ihe  Terrilory.  FamphleU  five,  of 
48  pa(^9  and  large  tnup  of  tlie  Territory  and  vicinities.  Tbe  discussions  on  the  transler  ol' 
Alaska  io  Ihe  United  Stales  Congress  will  be  found  preserved  in  Ibe  Tolumes  of  the  Cou- 
gressional  Olobe,  written  down  by  the  official  reporlera,  in  IB67. 

186T. —  The  o^cial  corropondenee  between  Secrctfiry  Seward,  of  the  Stale  IDepartmenl,  and 
tbe  ItaSEdan  diplomats,  on  ihe  purchaHe  and  tranefer  of  Alaska,  will  be  found  at  largre  ui  Ihe 
volumes  accoiiipanving  the  Fres  I  dent's  message  for  lt$()7-]86ti,  from  April  to  December,  Itb7. 
(See  also  the  San  Francisco  newspapers. ) 

18117. — AVu  Map  1^  Alaika.    A  new  and  eitended  map  of  Russian  America  was  pre- 

Sared  in  May,  1867,  by  tbe  officers  of  the  cosst  Kurvey  in  California,  which  is  elated  lo  be 
et-iiled  from  ibe  most  recent  authorities,  and  the  best  to  date, 

1867  —  Bn/cAif j's  Telrgrayh  SuTvru.  ThoofBceraof  thisexpedilionarestaled  to  be  engsgfd 
in  tbe  preparation  of  a  wcik  on  the  Kiplorations  of  British  Colambia  and  Alaska,  conneeied 
with  Ibis  great  enterprise. 

1867.— Sm  Charts.  Some  excfllenl  navigating  charts  of  the  North  Pacu6c  coasts  ha™ 
heeu  within  the  last  18  mouths  issued  from  Ibo  admiralty  office  of  London.  These  contain 
the  most  recent  and  reliable  uutalions  prior  to  the  Const  Survey  map  mentioned  in  the  fore' 
going. 

lS68.—L'Uer$  to  Ihe  Kew  York  Tribunr  and  Baiton  Adicnittr. 

1868.— Letter*  and  tpcech  of  Senator  Cole,  of  California,  iu  bvor  of  tbe  acquisition  of 
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GENERAI  OBSERVATIONS  ON  THE  PACIFIC  SLOPE. 

PROGRESS  OF  SETTLEBfENT— IMMIGRATION  AND  LABOR. 

SECTIOH  I. 

Inflitence  of  MiiaxNG  ON  OTHER  INTERESTS. — ^WithiD  the  brief  space  of 
lincteen  years  our  people  have  opened  up  to  settlement  a  larger  area  of  territoiy, 
raluablc  as  a  source  of  supply  for  nearly  all  the  necessities  of  man,  than  has 
?vcr  before  in  the  world's  history  been  brought  within  the  limits  of  civilization 
in  so  shcHt  a  time.  Nineteen  years  ago  Galiromia,  Arizona,  Colorado,  Montana, 
Idaho,  Washington  Territory,  Or^on,  Utah,  and  Nevada,  occupying  more  thaii 
Dne-tlurd  of  the  entire  area  of  the  United  States,  were  regions  chiefly  known 
to  trappers  and  traders;  traversed  and  occupied  for  the  most  part  by  barbaioas 
hordes  of  Indians.  That  this  extraordinary  advance,  with  all  its  concomitant 
results  to  the  trade  and  commerce  of  the  world,  has  been  achieved  by  the  discov- 
ery and  development  of  our  mineral  resources,  no  reasonable  man  pretends  to 
dispute.  Every  day's  progress  in  our  history  speaks  for  itself,  and  the  &ct8 
are  patent  to  aU. 

It  seems  a  little  singular,  considering  the  millions  of  treasure  thus  added  to 
Dur  national  wealth,  the  vast  range  of  industry  opened  to  our  people,  the  won- 
derful impulse  given  to  agriculture,  commerce,  and  manufactures,  that  of  all  our 
great  national  interests,  the  business  of  mining  has  had  the  hardest  struggle  to 
enlist  the  favorable  consideration  of  our  government.  Of  late  years,  mrough 
the  irresistible  logic  of  results,  something  has  been  achieved  in  the  way  of  more 
intelligent  federw^lerislation. 

The  mineral  Ian  i  Jaw,  of  July  28,  1866,  granting  titles  in  fee  to  the  miners, 
is  an  advance  in  the  right  direction.  The  appropriation  for  the  collection  of 
mining  statistics  is  another. 

There  are  in  the  Atlantic  States  many  who  will  speak  of  mining  as  an  inter- 
est inimical  to  the  welfare  of  a  people,  owing  to  its  fluctuating  and  hazardous 
character,  and  to  the  contempt  it  is  supposed  to  beget  for  the  more  gradual 
methods  of  acquiring  wealth.  There  is  much  truth  in  this  view  when  it  is  con- 
fined to  the  early  style  of  mining,  which  despised  restraint  and  debauched  the 
morals  as  it  impaired  the  constitutions  of  those  who  followed  it  in  a  spirit  of 
wild  adventure.  But  the  objection  does  not  lie  against  mining  as  a  regular,  sys- 
tematic pursuit,  directed  by  skill  and  capital,  and  relying  upon  the  steady  con- 
tinuance of  moderate  profits.  This  kind  of  mining,  by  common  consent,  is  des- 
tined to  be  one  of  the  most  permanent  and  healthful  sources  of  prosperity.  The 
application  of  American  ingenuity  and  enterprise  to  the  development  of  the 
deposits  of  precious  metals  found  west  of  the  Rocky  mountains,  is  certain  ulti- 
mately to  make  mining  for  gold  and  silver  as  legitimate  and  safe  a  business  as 
mining  for  coal  and  iron,  and  as  j?reat  a  promoter  of  diversified  industry. 

If  we  take  mining  only  in  its  past  condition  and  its  present  transition  state, 
we  must  admit  that  with  all  its  evil  effects  upon  individuals,  it  has  caused  most 
important  general  benefits,  especially  in  anticipating  by  generations  the  peopling 
of  the  immense  Territories  of  the  west,  and  thus  widening  the  field  for  the  dis- 
play of  national  energies,  broadening  the  spirit  and  firmly  bracing  the  national 
creclit.  But  for  the  mining  furor  of  the  last  19  years,  California  would  proba- 
bly have  remained  a  vast  cattle  range  to  this  day,  and  all  the  great  Territories 
that  adjoin  it,  now  peopling  with  civilized  communities,  and  nearly  traversed  by 
a  railroad  uniting  both  shores  of  the  continent,  would  still  be  savage  wastes, 
held  and  controlled  by  the  barbarians  who  are  fast  retiring  before  the  forces  of 
modem  progress. 

The  direct  efiect  of  mininc:  upon  agriculture  and  conmierce  is  strikingly  shown 


'i^  BBSOUBCBS  OF  STATES  AHD  TEERITOBIEB 

In  California.  How  nmch  wlioat  would  now  be  exjiortetl  from  San  Frandscu 
but  for  the  mines  and  the  jmpiiliitiuu  attracted  by  tlienit  How  mxny  interiit 
towns  wonld  have  been  built ;  bow  far  would  tlie  Pacific  railroad  have  Ii«l 
constructed;  where  wonld  buvo  been  the  overland  mail  and  tele^apb,  and  the 
China  steamsbip  line,  bat  for  the  necessities  created  by  tbe  development  ef  ns 
mineml  wealth)  The  miiica  Lave  not  only  led  to  these  tilings,  hnt  they  hare 
biult  up  a  great  mannfactining  intertist,  which  already,  in  Sau  Francisco  atone, 
estimates  its  annual  prodact  by  a  lignre  nearly  as  high  as  that  of  the  gold  liel<l3i 

The  tnith  is,  agiicaltnie,  commerce,  mann^tures,  and  mining,  are  esst^ntialt'' 
homogeneous  pursuits.  The  only  antagonism  is  one  of  wrong  methods,  ana 
these  are  sure  to  be  rectified  In  time.  Iti  some  quarters  of  tlic  globe  it  is  eojtt- 
merce  that  leads,  in  others  agriculture,  in  others  mining.  The  last  has  been 
eapedally  conspicuoas  as  a,  motor  of  emigration  and  industrial  development  in 
Ae  Pacific  States,  and  haet  caused  tbe  others  to  Sourish  where  nothing  elfe  conid 
have  attracted  them  for  a  long  time  later.  ITie  rich  rilver  mines  of  Nevada 
havo  peopled  that  State  with  an  industrious  and  tbriving  population.  FanD.< 
are  seen  where  SH^brush  deserts  existed  a  few  years  ago ;  the  ragged  decliii- 
tiea  of  the  mountMns  abound  in  gardens.  On  the  wertem  slope  of  thf  Sierra 
Nevada  we  have  luxuriant  orchards  and  vineyards,  in  the  place  of  endlcc«  for- 
ests of  pine.  Baron  Hnnibuldl,  the  moat  learned  of  travellers  and  most  aciit« 
of  observers,  tells  ne  that  the  best  cultivated  fields  of  Mexico  are  those  which 
surround  the  richest  mines  ;  and  he  bears  testimony  to  the  fact  that  "  wheievtr 
metallic  veins  have  been  discovered,  in  the  moat  imcnltivated  parts  of  the  Cor-  | 
dilleras,  on  the  isolated  and  desert  table-lands,  the  working  of  mines,  far  from  ' 
impeding  the  cultivation  of  the  soil,  as  it  is  generallr  imagined,  has  been  einpj- 
larly  favorable  to  it."     And  tlic  rf.isons  he  i^ves  r\re  condi.sive : 

Want  BOOD  awakena  industry.    The  soil  begins  to  be  cultivated  in  the  ravines  and  dedir-     i 
'''la  of  the  neighboring  mountuna,  wherever  the  rock  is  covered  ttitb  earth.     Faniw  H9 


establtfehed  in  tbe  neighborhood  of  tbe  mines.  The  hieh  price  of  provigioos,  rrom  tlie  cc— 
petition  of  puri^h^iscrB.  indtmniScs  tliu  culiivalor  far  the  privatious  to  wblch  he  is  eiposeJ 
from  the  hard  life  of  tbe  r- '- 


Tiio  truth  of  these  observations  is  strikingly  illustrated  by  the  example  of 
California.  But  mining  in  that  State  has  a  still  more  direct  inSncuce  upon  the 
development  of  our  agricultinal  resources  than  the  direct  demand  it  creates  in 
the  mining  districts  for  agricultural  piiiduota.  The  vast  net-work  of  ditches  in 
the  centtjo  counties  has  iuaugurated  a  system  of  irrigation  which  may  some  day 
bo  almost  as.  indispensable  to  the  farms,  orchards,  and  vineyards  of  the  dij 
uplands  as  to  the  placer  diggings.  No  purely  agricultural  interest  could  Ijear 
the  e.v'pense  of  constructing  these  immense  ditches,  some  of  which  range  from 
50  to  GO  miles  in  length,  and  cost  singly  several  hundixtl  thousand  dollais. 
Most  of  these  ditches  will  be  available  lor  purposes  of  irrigation  and  manufac- 
ture, long  after  tho  original  occasion  for  them  shall  have  passed  away. 

That  tlic  agricultural  and  manufacturing  will  be  far  in  advance  of  the  miniog 
interests  of  California  within  a  few  years,  none  who  have  studied  the  market 
and  shipping  lists  for  tho  past  year  or  two  can' doubt;  nor  can  it  be  denied  that 
this  is  a  matter  of  congratulation,  for  while  mining  is  so  efficient  as  a  slimnlatbs 
and  co-opcrating  iadustiy,  it  is  not  the  most  solid  or  genuinely  productive  aaJ 
lucrative  industry,  and  all  human  experience  shows  that  a  people  never  attain 
the  highest  prosperity  and  the  best  culture  who  are  largely  devoted  to  a  single 
pursuit.  Humboldt  says  "the  influence  of  the  mines  on  the  progressive  culti- 
vation of  the  country  is  more  durable  than  they  are  themselves."  "While  it 
must  be  admitted,  therefore,  that  "tbe  pi-oduce  of  the  earth  derived  fi\)m  agri- 
culture is  the  sole  basis  of  permanent  opnleace,"  it  is  but  just  to  say,  so  Sir  at 
least  as  the  Pacific  coast  is  concerned,  that  tiio  working  of  mines  has  tended 
more  than  all  other  causes  to  tho  development  of  that  pre-eminent  branch  of 
industrv. 
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Althoagb  tho  business  of  miniDg  has  not  advanced  in  any  remarkable  degree 
during  the  past  yeai,  the  average  yield  is  fair,  and  greater  confidence  exists  than 
ever  before  in  the  profits  to  be  derived  from  this  pursuit  when  conducted  upon 
legitimate  principles.  The  depression  in  mining  stocks,  so  fax  from  affording 
evidence  of  any  actual  decline  in  the  value  of  the  mines,  is  a  healthy  indication. 
It  proves  that  the  era  of  reckless  speculation  which  has  resulted  so  disastrously 
to  thchisands  of  our  citizens  is  drawing  to  a  close.  ♦It  presents  conclusive  evi- 
dence that  a  system  of  mining  based  upon  the  fluctuations  of  a  stock  market 
can  never  be  permanently  prosperous.  Wherever  the  mines  are  carefully  worked 
by  individuals  or  by  companies  we  find  the  average  of  success  quite  as  great  as 
in  other  branches  of  industry. 

It  is  manifest,  however,  that  quartz-mim'ng,  apart  from  the  hazards  naturally 
incident  to  it,  labors  under  disadvantages  which  do  not  pertain,  in  so  great  a 
degree,  to  any  other  pursuit.  It  requires  a  greater  amount  of  capital  and  the 
employment  of  a  larger  number  of  men  than  any  other  productive  branch  of 
industry,  excepting,  probably,  manufactures,  which  are  not  subject  to  the  same  risks. 
Taking  tho  aggregate  of  losses  and  profits  on  all  the  investments  made  in  quartz- 
mining,  there  is  no  business,  so  for,  on  the  Pacific  slope  which  has  proved  less 
remunerative  to  capitalists.* 

Cost  of  Labor  and  Expenses  of  Lrvnro. — ^A  serious  obstacle  to  the  pros- 
perity of  the  mining  interest  on  the  Pacific  slope  is  the  high  cost  of  labor.  It  is 
impossible  that  any  mine,  however  productive,  can  long  continue  to  bear  the  dndn 
upon  its  resources  necessary,  at  the  present  rate  of  wages,  to  defray  the  expenses 
of  working  it.  There  are  innumerable  mines  in  every  State  and  Territory  west 
of  the  Eocky  mountains  now  idle,  which  could  be  worked  at  a  profit  if  the 
expenses  of  labor  were  not  so  disproportionate  to  the  cost  of  living.  Wages  are 
still  in  many  instances  more  than  double  what  they  are  in  the  Atlantic  States, 
and  tenfold  more  than  the  wages  paid  in  Europe.  The  question  arises,  why 
should  this  be  the  case,  when  the  cost  of  living  is  now  but  little  greater  in 
many  of  tho  mining  districts  than  in  the  Atlantic  States,  and  certainly  bears 
no  proportion  between  the  wages  paid  and  the  cost  of  living  in  Europe. 

In  California  the  rate  of  wages  for  unskilled  labor  in  the  mines  is  $2  50  to 
$3  per  day ;  cost  of  board  and  lodging,  $5  to  $7  per  week.  In  Nevada,  wages 
84  per  day ;  living,  $7  to  $10  per  week.  In  Montana,  wages  $6  per  day  j  living, 
SIO  to  $14  per  week.  In  Idaho,  wages  $5  to  $6;  living,  $9  to  $12  per  week. 
In  Oregon  and  Washington,  $1  50  to  $2  50  per  day ;  living,  $4  to  $6  per  week. 
Skillecl  labor  varies  greatly,  according  to  the  demand  and  supply.  The  follow- 
ing rates  paid  in  Virginia,  Nevada,  for  the  various  grades  of  labor,  may  be  taken 

as  a  medium  illustration : 

Gold. 

Ordinary  miners,  per  shift  of  eight  hours .^ $4  00 

Carpenters  and  millwrights,  per  day 5  00 

Stone  and  brick-masons,  per  day 6  00 

Engineers,  second  class,  per  day $5  00  to  6  00 

Engineers,  first  cla«s 6  00  to  8  00 

MILL  HAXDS,  TWO  SHIFTS  IN  24  HOURS. 

Amalgamators  and  feeders -. 3  00  to  3  50 

Eock-breakers  and  ordinary  workmen •- 2  50  to  3  00 

At  the  mills,  when  the  men  are  boarded,  the  foremen  get  $55  to  $60,  the  latter 
845  to  $50,  per  month. 

In  section  18,  page  384,  a  table  is  given  of  tho  market  prices  of  provisions 

and  various  other  necessary'  articles  where  miners  board  and  lodge  themselyes.t 

,  - 

^  Some  of  these  observations  origioallj  appeared  in  newspapers  to  which  they  were  for- 
nisbed  by  the  undersized. — J.  R.  B.  ' 

t  The  prices  in  San  Francisco  are  fimn  25  to  30  per  cent  less. 


6oa 


BESOUBCES  OF  STATES  AND  TERRITORIES 


Many  of  the  better  class  build  small  cabins  in  the  vicinity  of  the  mines,  when 
they  can  obtain  ground  free  of  cost,  and  live  comfortably  and  economically. 
This  is  especially  the  case  where  they  have  families  to  superintend  tbeir  domestic 
affairs.  Some  of  them  have  thrifty  little  gardens,  and  raise  all  the  vegetabke 
they  require. 

Contrast  this  with  the  wages  paid  at  Freiburg,  in  Saxony,  where  the  minen 
have  as  much  as  they  can  de  to  procure  the  necessary  means  of  subsistence,  leav- 
ing nothing  for  the  future.     Ordinary  miners  receive  per  shift  of  eight  hours  8| 

'  silver  groschen,  (about  22  cents,)  equal  to  $1  32  per  week.  Many  boys  are 
employed  about  the  reduction  works ;  they  earn  1^  to  5  silver  groschen  for  eight 
hours'  labor,  equal  to  3^  to  11^  cents  per  shift,  or  21  cents  to  69  cents  per  weeL 
The  prices  of.  labor  in  the  Harz  and  in  Hungary  and  Bohemia  are  nearly  the 
same.     It  would  be  difficult  to  make  a  comparison  of  the  cost  of  living  in  thoee 

'  countries  as  compared  with  expenses  in  the  States  and  Territories  of  the  Pacific 
slope.  If  similar  articles  of  subsistence  had  to  be  purchased  in  Europe,  the 
miners  there  could  not  earn  enough  to  pay  for  their  food  alone.  They  do  not 
live  in  the  same  expensive  way,  and  consequently  it  costs  them  a  much  smaller 
amount ;  but  the  miner  in  Nevada  who  receives  84  per  day,  or  $24  per  week, 
and  pavs  $10  per  week  board,  has  $14  left,  while  the  Saxon  or  Harz  miner,  if 
it  cost  him  notoing  at  all  to  live,  would  have  but  $1  32  as  the  gross  result  of 
his  labor.  The  difference  in  other  necessary  expenses,  such  as  clothing,  &c., 
bears  about  the  same  relation  to  wages  in  Nevada,  contrasted  with  wages  in 
Eurdpe,  as  expenses  of  Hving. 

I  am  indebted  to  Mr.  R.  W.  Eaymond,  editor  of  the  American  Journal  of 
of  Mining,  for  the  following  particulars  in  reference  to  wages  piud  to  miners  in 
Great  Britain.  At  the  date  of  his  letter  Mr.  Raymond  was  in  Boston,  and  not 
within  reach  of  all  the  sources  of  information  familiar  to  him.  It  is  proper, 
therefore,  that  the  data  herewith  submitted  should  be  accompanied  by  his  expla- 
nation.    He  writes  under  date  of  October  30,  1867  : 

Cut  off  from  mv  private  library,  and  preveoted  by  circumstances  from  making  tborongh 
research  in  any  of  tlie  public  libraries  of  Boston,  I  cannot  give  you  as  full  data  as  I  would 
like  concerning  tbe  wages  paid  in  England  at  the  present  time  to  miners  and  mining  engi- 
neers ;  but  I  jot  down  a  few  statistics,  hastily  arranged,  on  which  yon  may  depend  as  both 
modem  and  accurate.     If  you  would  pursue  your  inquiries  further,  consult  "  Mineral  Statis- 
tics of  the  United  Kingdom,"  Robert  Hunt,  F.  R.  S.,  18(55;  reports  of  the  committee  of  the 
llouse  of  Commons  on  mines  and  of  the  commissioners  on  mines  (parliamentary  blue-books, 
both  1866;)  London  Mining  Journal  and  Colliery  Guardian,  1865, 18()6, 1867.     The  Berg- 
und-huttenmauische  Zeitung  for  1865, 1866,  and  1867  contains  a  series  of  admirable  accounts 
of  coal-mining  in  England,  with  some  particulars  as  to  wages.     This  I  have  used,  but  tbe 
others  are  at  present  not  at  hand ;  and  I  have  only  a  few  notes  from  Levi's   **  Wages  of  the 
Working  Classes,"  London,  1867;  his  authorities  are  Hunt  and  the  parliamentary  reports. 
Miners  are  not  uncommonly  paid  (as,  for  instance,  the  tributors  of  Cornwall)  according  to 
the  amount  and  quality  of  ore  extracted  and  its  market  price  at  the  time ;  so  that  they  some- 
times make  large  profits  and  sometimes  none  at  all.    In  tbe  following  table  I  have  arranged 
the  wages  per  week  as  well  as  I  could : 


Locality. 


Cornwall , 

Do 

Do ^ 

Do 

Do 

North  of  England 

Do 

Do 

Do , 

Do 

Wales 

Newcastle 


Do. 


Mines. 


Metal 

....do 

...do 

Dressing  works , 

....do , 

Iron 

Dressing  works , 

Furnaces , 

....do , 

Metal 

...do 

Coal , 


Class. 


.do. 


Shifts. 


Tributors 

Tut-workmen 

Surface 

Women 

Children 

Miners 

Separators 

Smelters 

Roasters  

Miners 

...do  

Coni<aIting  engineer  for  ten 

or  twelve  mines. 
First  manager  of  each  mine. 


Hour$. 

8 

8 

12 

12 

12 

8 

12 

24 

24 

8 

8 


Wages  per 
week. 


& 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8-10 


».  i. 
SO  0 
18  0 
14    0 


6 
S 
22 
18 
20 
17 
16 
15 
00 


0 
6 
0 
0 
0 
6 
6 
0 
0 


00   0 
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Loeali^y. 


Newcastle 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

South  Yorkshire 

Scotland 

Do 

Do 

Do 

ATerage  of  Ellwand 

Do 

Do 

Do 

Average  England  and  Wales. 

Do 

Do 

Do   

United  Kingdom 


Do. 
Do. 
Do. 


Mines. 


Coal 

....do 

...do 

...do 

....do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Met«l 

Ck>al 

Metailnrgical  works 

...do 

...do 

...do 

Iron  famaces,  roll- 
ing mills,  6cc. 

...do 

...do 

...do 


Class. 


Second  manager  each  mine. 

Overmen  each  mine 

Deputy  over-men  each  mine 

Miners 

Tunnellers 

Engine-drivers 

Horse-keepers 

Boys 

Miners 

...do  

Surface  day  laborers 

Superintendent 

Second  superintendent 

Men  over  S20  years 

Boys  under  20  years 

Men  over  20  years 

Boys  under  20  years 

Men 

Boya 

Women 

Girls 

Men 


Boys . . . 
Women 
OirU... 


Shifts. 


Wages  per 
week. 


7 
8 

12 
8 

12 
8 
8 


£ 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


9.   d, 
8    0 


35 
28 
40 
33 
26 
16 
8 
24 
24 
16 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


28  0 

25  0 

22  0 

7  0 

22  0 

6  0 


25 

10 

8 

5 


8-a 


0  20^0 

0 

0       12 


0 
0 
0 
0 
0 


0 
0 


10    Q. 
6    0< 


N.  B. — ^The  averages  given,  especially  in  the  case  of  metallurgical  works,  are  made  up  of 
widclj  differing  wages,  according  to  rank  and  skill  of  workmen.  The  foregoing  table,  how- 
ever, gives  a  good  notion  of  the  condition  of  the  miners  and  smelters  as  a  class.  It  will  be 
seen  that  coal-miners  (under  contract)  often  earn  more  than  the  salaries  of  over-men,  deputy 
managers,  &.c    This  is  paralleled  in  Pennsylvania. 

The  following  valuable  information  in  reference  to  the  cost  of  living  in  the 
principal  iron  districts  of  England  is  furnished  to  the  Chicago  TribHuo  by  its 
London  correspondent,  under  date  of  May  15, 186^.  After  a  detailed  statement 
of  the  rates  of  wages,  the  writer  says : 

Referring  to  the  social  condition  of  the  workmen  earning  the  wages  indicated  in  the  fore- 
going quotations,  I  proceed  to  give  the  prices  of  the  common  articles  of  consumption, 
because  man*s  position  must  be  estimated  by  a  comparison  between  his  earnings  and  the 
amount  which  ne  must  of  necessity  expend  in  order  to  support  himself  and  family.  The 
cost  of  living  is  not  quite  unitorm  throughout  the  country,  but  in  no  district  is  it  higher  than 
in  the  one  bclected  for  illustration. 

Retail  Prices.— Flour,  2s.  8rf.  per  14  pounds,  or  £1  12s.  4rf.  per  barrel;  butter.  Is.  to- 
Is.  2rf.  per  pound;  cheese,  8d.  to  lOrf.  per  pound;  bacon,  7d.  to  9rf.  per  pound;  beef,  7rf. 
to  9d.  per  pound;  mutton,  6irf.  to  S^rf.  per  pound;  pork,  6rf.  to7rf.  per  pound;  sugar,  id, 
to  6d.  -per  pound  ;  tea,  25.  6^^.  to  3«.  per  pound ;  coffee.  Is.  2d.  to  Is.  4d.  per  pound ;  milk, 
8rf.  to  Is  per  gallon ;  ale,  Is.  to  25.  per  gauon  ;  whiskey,  I5».  per  gallon ;  brandy,  13».  to 205. 
per  gallon;  gin,  lOs.  to  125.  per  gallon:  gray  cotton  cloth,  3a.  to 6^^.  per  yard;  white  cot- 
ton cloth,  i^d,  to  S^d.  per  yard;  loom  Dowlas,  7^.  to  lO^rf.  per  yard;  white  flannel,  Is.  to- 

•«         1'  J ].    t.1 a I    -1-     A-/*. 3.     _.i J>  i].. ^1     1.    A~  <!—    ___  ___J  .     ^•.S...4;_ 


KHi.  to  05.  tMi.  per  yara ;  ooesRms,  zs.  otf.  to  os.  per  yara  ;  moieau 
corduroys,  Is.  6d.  to  35.  per  yard  ;  regattas.  6d.  to  bd.  per  yard ;  men*s  worsted  hose,  3|d. 
to  Is.  Ad.  per  pair;  women's  cotton  hose,  1^.  to  Is.  per  pair;  bed-ticking,  S^d.  to  Is.  10*/. 
]>er  yard ;  blankets,  8s.  to  255.  per  pair ;  cotton  sheets,  25.  6d.  to  Gs.  per  yard ;  counterpanes, 
zls.  to  Gs.  each. 

Ready-made  Clothing. — Men's  black  cloth  coats,  17s.  6d.  toSOs. ;  men's  b>ack  cloth 
vests,  4*.  6d.  to  Os.tid. ;  men's  doeskin  trowsers,  lOs.  to  I85.  6d. ;  men's  coats,  mixed  goods, 
155.  to  255. ;  men's  trowsers,  mixed  goods,  75.  tirf.  to  1 65.  6rf. ;  men's  cord  and  moleskin  trow- 
sers, 65.  Gd.  to  85.  (id. ;  men's  white  duck  trowsers,  25.  6d.  to  45.  Grf. ;  men's  corduroy  and 
moleskin  vests,  45.  to  45.  6^. ;  men's  corduroy  and  moleskin  jackets,  85.  6d. ;  men's  blue 
pilot-cloth  jackets,  9s.  to  Ms. ;  men's  heavy  flannel  jackets,  55.  to  85.  6d. ;  men's  white  duck 
jackets,  25.  4d.  to  'Ss. ;  boots,  125.  to  145.  per  pair;  tobacco,  45.  per  pound. 
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House  rent  varies  from  2s.  6d.  to  4s,  6d.  per  week.  Coals  of  ordinary  quality  ranfre  from 
IO5.  to  12s.  per  ton.  Rates  and  taxes  will  be  from  10s.  to  l&s.  per  year.  In  many  cases  the 
houses  have  small  gardens  attached,  and  the  occupiers  keep  a  pig.  •  School  fees  are  generally 
not  more  tban  2d,  or  3d.  per  head  per  week.  A  few  pence  per  week  secures  the  benefit  of 
relief  in  sickness  and  medical  attendance. 

The  iron  trade  is  particularly  an  industry  which  is  conducted  on  the  piece-work  and  con- 
tract system.  The  masters  let  the  different  classes  of  work  to  contractors,  who  employ  the 
requisite  number  of  hands  under  them,  and,  as  a  matter  of  course,  get  the  labor  done  m 
cheaply  as  possible,  in  order  that  the  margin  of  profit  may  be  the  greater  for  themselves. 
Hence,  although  the  prices  paid  by  any  two  masters  may  be  nearly  identical  throughout  the 
mills  and  forges,  it  by  no  means  follows  that  the  net  earnings  of  the  contractors  under  each 
firm  will  bo  identical.  Boys  are  employed  in  the  lighter  kinds  of  work,  such  as  door  draw- 
ing and  dragging  out  iron  from  rolls,  but  there  are  very  few  employed  under  12  years  of  age. 

The  same  writer  adds : 

It  has  been  said  that  the  English  manufacturers  live  by  pauper  laborers,  which  implies 
that  the  operatives  are  paid  starvation  prices — barely  enough,  under  the  most  favorable  con- 
ditions, to  enable  them  to  live,  and  that  when  a  depression  in  trade  occurs  the  workmen  are 
thrown  upon  the  union.  This  is  a  gross  misrepresentation.  Any  one  who  would  take  the 
trouble  to  make  a  close  acquaintance  with  the  social  condition  and  habits  of  the  workmen  in 
any  of  the  principal  seats  of  English  manufacture — iron,  cotton,  woollen,  or  earthenware- 
would  find  that,  as  a  rule,  work  is  only  carried  on  five  days  a  week  ;  that  the  operatives 
have  a  keen  appreciation  of  and  an  ability  to  purchase  the  good  things  of  this  life ;  that  they 
are  enthusiastic  pleasure  seekers,  and  are  lavish  in  their  expenses  in  holiday  times ;  that  tM 
more  provident  are  able  to  invest  large  sums  in  building  societies,  post  office  savings  banks, 
and  the  like;  that  many  of  the  men  live  in  their  own  houses,  and  a  greater  number  have  very 
respectable  and  well-furnished  honses.  Unfortunately,  high  wages  too  frequently  begeU 
extreme  indulgence  and  improvidence,  and  there  are  many  dark  spots  in  the  social  life  of  any 
district ;  but  this  is  the  fault  of  the  individuals  themselves,  and  were  they  willing  they  might 
speedily  improve  their  circumstances. 

Wages  Generally  and  Demand  for  Labor. — ^Tho  following  is  a  copy 
of  an  address  from  the  Mechanics^  State  Council  of  California  to  the  mechanics 
of  the  United  States  and  Europe  : 

A  copy  of  a  circular  is  in  our  possession,  which  we  are  informed  is  being  distributor 
throughout  the  Atlantic  States  ana  "Europe  by  the  authority  of  the  Pacific  Mail  Steamship 
Compauy,  which  bears  upon  one  side  of  a  half  sheet  the  advertisement  of  that  company's; 
California  line,  and  on  the  other  what  purports  to  be  a  correct  list  of  the  wages  paid  for  the 
various  classes  of  labor  in  this  city  and  State.  This  list  is  accredited  to  the  Alta  CalitbrniaTi, 
the  organ  of  the  capitalists  and  monopolists  of  this  coast,  and  which  has  ever  been  the  enemy 
of  labor  and  labor  interests.  It  was  published  for  the  purpose  of  inducing  an  undue  immi- 
gration to  this  State,  especially  of  mechanics,  expecting  by  that  means  to  break  down  the 
trade  associations  in  existence  here,  particularly  those  which  have  adopted  the  eight-hour 
system.  This,  too,  is  one  of  the  objects  of  the  Pacific  Mail  Steamship  Company  in  repub- 
lishing it  in  the  manner  they  have.  They  have  threatened  to  bring  larpe  numbers  of 
mechanics  hero,  let  it  cost  what  it  may. 

They  have  already  brought  from  4U  to  60  hero  under  contracts  to  work  out  their  passage 
after  their  arrival.  The  conditions  of  these  contracts  are  all  in  favor  of  the  company,  they 
not  having  bound  themselves  to  give  the  men  work  except  at  pleasure.  Some  of  those  who 
came  here  under  these  contracts  are  now  out  of  employment,  and  have  demanded  that  they 
be  employed  or  that  a  return  ticket  be  furnished  theui,  both  of  which  demands  were  refused. 
A  breach  of  the  peace  was  the  consequence,  in  which  the  agents  of  the  company  were  the 
victors.  It  is  a  fact  well  known  to  the  agents  of  the  various  steamship  lines  haviug  vessels 
running  to  and  from  this  port,  that  there  is  already  an  excess  of  workmen  in  all  the  ship-work- 
ing trades  here,  and  has  been  for  years.  They  know,  too,  that  in  consequence  of  this  excess 
the  workmen  are  idle  nearly,  if  not  quite,  one-half  of  their  time.  They  know,  too,  that  the 
sum  of  $9  per  day,  quoted  as  the  wages  paid  to  caulkers,  is  not,  nor  has  it  ever  been,  the 
current  wages  here  for  ten  years  past;  and  that  $15  per  day  for  Sunday's  work  wa.s  never 
paid  but  in  n  single  instance.  Both  these  prices  were  paid  by  a  steamship  compauy  to  obtain 
men  to  prepare  a  ship  for  sea,  on  one  occasion,  two  years  ago — the  men  working  extra  hours 
to  get  her  ready  to  sail  as  advertised.  The  shipwrights,  ship-joiners,  caulkers,  bricklayenj. 
stonecutters,  and  some  one  or  two  other  trade  associations,  regulate  wages  and  have  unifomi 
rates.  In  other  branches  each  journeyman  contracts  for  himself,  "  The  Mechanics'  Siate 
Council,"  a  central  organization,  composed  of  delegates  from  the  various  trade  associatious, 
have  appointed  a  committee  to  ascertain  and  report  to  them,  among  other  things,  the  rate 
of  wages  paid  to  journeymen  in  all  branches,  with  the  average  amount  of  time  employed 
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-in?  the  vear.    This  committee  have  not  jet  completed  their  reports,  hat  thej  have  for- 
bed  VLB  the  following  statistics  concerning  some  or  the  principal  trades : 


TradM. 

Highest  wages 
per  day. 

Average. 

Trades. 

Highest  wages 
per  day. 

Average. 

D wriffhtfl ............. 

$4  00 

4  50to6  00 

300 

250 to4  00 

3  00  to  4  00 
500 

4  OOtoSOO 
4  00  to  5  00 
300 to4  00 
3  50  to  4  00 

$2  81 
2  75 
2  50 
225 
225 

2  75 
250 

3  00 
325 
2  50 

Plumbers 

$3  00to4  00 
3  OG  to  4  00 
250to400 
3  00  to  4  00 

3  50  to  4  00 
5  00 

4  00 
3  00 

3  50to400 

4  00 

$3  75 
2  75 

D-ioinen .  •..•••.••••• 

Ga9>fittera 

ilkors ................ 

Machinists 

2  15 

ISO  carpenters 

ntera ................. 

W  ood-tnmers 

3  00 

Bcroll-sawyers 

2  SO 

ckiayert.  ............. 

8te  v(*dores 

2  50 

stereni ............... 

Uicrfrers 

2  50 

ne-cotterg ............ 

j  Latherd 

2  00 

ckamltbfl  ............. 

Pnttcm-makerri 

2  50 

ler-maken  ........... 

Moulders 

2  SO 

These  fignres  were  obtained  bj  comolting  the  members  of  the  various  trades,  and  can  be 
led  upon  as  correct.  We  are  led  to  believe  that  an  organization  consisting  of  30  or  40  of 
r  citizens,  and  known  as  the  **  Immig^nt  Aid  Association,*'  is  aiding  in  the  dissemination 
statements  which  are  calculated  to  deceive  the  unwary.  Therefore  we  saj  to  all,  receive 
7  statements  relating  to  the  rate  of  wages,  the  chance  and  prospects  for  obtaining  good 
ible  lands  near  the  market,  or  to  there  being  a  demand  for  skilled  labor  here,  with  many 
lins  of  allowance.  They  are  but  an  ignis  fatuus,  intended  to  allure  vou  here  to  accom- 
sh  some  private  purpose  of  individuals  or  monopolies.  Times  are  dull  here  in  many 
^es,  and  they  cannot  be  expected  to  improve  while  the  rainy  season  lasts.  In  some  trades 
)  approach  of  wet  weather  tends  to  imnrove  business ;  among  these  are  the  metal  roofers, 
phaltum  workers,  and  shoemakers.  For  the  first  time  in  tne  history  of  this  city,  relief 
inmittees  to  provide  for  the  necessities  of  the  members  of  several  of  the  trades  have 
sn  formed,  and  hundreds  of  dollars  have  beeu  collected  and  disbursed  for  this  purpose. 
t  no  one  come  here  without  the  means  of  support  in  case  they  fail  in  getting  employment. 
•  mechanics,  of  all  trades,  we  say,  if  you  come  here  with  good  feeling  toward  your  fel- 
I'S,  with  the  intention  of  working  hand  in  hand  with  us  in  support  of  the  interests  of  the 
irking  classes,  we  will  extend  yon  the  right  hand  of  fellowsnip  and  welcome  you  as 
)thers.  But  do  not  come  here,  as  some  have  already  done,  in  the  interest  of  capital,  tu 
iist  in  crutihing  the  labor  interest  of  this  coast.  Any  information  regarding  any  trade  can 
obtained  by  addressing  the  ''Mechanics*  State  Council,"  box  No.  1493,  San  Francisco,  or 
either  of  the  undersigned  at  the  same  post-office. 
By  order  of  the  Mechanics'  State  Council  of  California,  San  Francisco. 

H.  J.  LOASSE, 
A.  M.  GREY, 
CHAS.  C.  TfiRBILL, 

Corresponding  Committee. 

3an  Francisco,  November  25,  1867. 

Commenting  upon  the  address  above  quoted,  the  Alta  California  says  : 

The  document  is  a  very  singular  one,  and  seems  to  have  excited  a  good  deal  of  surprise  at 
3  east,  where  it  did  more  to  open  the  eyes  of  workingmen  to  the  gross  folly  and  injustice 
Trades  Unions  seeking  io  monopolize  employments  in  a  few  hands  at  high  wages  than 
nost  any  argument  could  have  done.  There  are  thousands  of  industrious  workingmen  at 
3  east  and  in  Europe,  who  at  this  time  are  unable  to  obtain  work  at  all.  Those  who  can 
t  employment  receive  $1  50  to  $2  in  greenbacks— say  %\  to  fl  50  (and  average  for  the 
ar  $1  for  ten  hours'  work)  in  gold.  Flour  is  $10  gold  per  barrel,  and  other  provisions  and 
penses  of  living  in  proportion.  Those  people  struggling  for  life  have  put  into  their  hands 
3  address  to  which  we  called  attention. 

That  address  informs  them,  on  the  authority  of  the  State  council,  that  wages  in  20  mechan- 
\\  branches,  which  it  enumerates,  average  %Z  55  in  gold  throughout  the  year  for  eight  hours* 
)rk.  They  know  that  flour  and  provisions  here  are  cheaper  than  there,  since  they  are 
at  hence  at  a  profit.  They  know  wnile  the  price  of  fuel  there  has  risen,  as  the  thermometer 
lis  to  zero,  to  rates  which  absorb  their  whole  earnings,  that  this  climate  nearly  dispenses 
th  that  expense.  They  know  that  the  amount  of  labor  to  be  done  here  in  developing  the 
.tcral  wealth  of  the  coast  is  limitless,  and  that  the  more  there  is  done  the  more  capital 
11  increase  to  employ  still  more.  They  know  also  that  passages  are  so  low  now  that  the 
msit  may  be  made  for  the  wages  of  two  weeks*  labor  here.  Three  weeks  will  transport 
em  from  cold  and  idleness  and  hunger  to  warmth,  abimdance,  and  high  wages.  Having 
.ively  sense  of  these  truths  impressed  upon  them  b^  the  circumstances  of  distress  which 
rronnds  them,  they  reflect  upon  the  true  import  ot  passages  like  the  following  in  ''the 
dress:** 

**  It  (rates  of  wages)  was  published  for  the  purpose  of  inducing  an  undue  immigration  to 
is  State,  espedaUy  of  mecnanic8«  expecting  by  that  means  to  break  down  the  trade  asso- 
itions  in  existence  here,  particularly  those  wMch  have  adopted  the  eight-hoar  system.'* 
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"  The  vhipwriffhts,  shSp-joinen,  esolkeiB,  bricUajn  8toiie-ciiU«n»  and  Mme  cam  or  tvt 
otiwr  trade  aaeodatioiis, reffolate  wages,  and  have  Qnlrarm.  ratea.  In  other  hmnehea  eadK 
journeymen  contracts  for  himself." 

**Let  no  one  come  here  without  th^  means  of  support,  in  ease  they  fiiil  in  gotting  empkff* 
ment  To  mechanics  of  all  trades,  we  say,  if  yon  come  here  with  good  feeUng  toward  yov 
fellowB,  with  the  intention  of  working  hand  in  band  with  ns  in  sopport  of  the  interests  of 
the  woridng  classos,  we  will  extend  yon  the  right  hand  of  fellowship,  and  welcome  yoa 
as  brothers.  But  do  not  come  here,  as  some  haye  already  done,  in  the  interest  of  capital,  to 
assist  in  cmshing  the  labor  interest  of  this  coast." 

,  TluMO  contain  the  whole  programme.  The  rates  of  wages  are  so  high  faeve  that  Teiy 
little  work  can  be  done  locally,  none  that  can  be  possibly  avoided.  This  is  seen  in  the  hik 
that  imports  of  goods  made  elsewhere  increase  enormoosiy.  The  evidence  of  this  is  in  the 
rotnms  of  duties,  which  for  the  first  two  months  of  tms  year  were  $1,419,069;  against 
$1,181,427  last  year,  an  increase  of  25  per  cent.  This  increase  of  importetioos  baa  taken 
place  since  the  eight-hour  law  was  insisted  upon,  and  as  a  consequence^the  address  states: 

'*Times  are  dml  here  in  many  trades.  •  •  •  •  For  Uie  first  time  in  the  histmy  of 
this  city,  relief  committees  to  provide  for  the  necessities  of  the  members  of  several  of  the  trades 

have  Men  formed,  and  hunoreds  of  dollars  have  been  collected  and  disburaed  lor  this  nor* 

»» 

|VOB0a 

Thestranger  may  askyif,  as  the  address  asserts,  wages  are  $2  60,  gold,  pwdaj,  how  ia  it  that 
so  many  persons  are  to  be  relieved  f  Why  wiU  they  not  take  less  ratlwrthiAturiipanperaT  The 
paragrapns  dted  ffive  the  reply.  The  trades  unions  **  regulate  wages,"  and  suflmr  no  woik  to 
be  donebut  at  (heu:  prices.  If  those  are  so  high  that  employers  are  compelled  to  import  the  goods 
instead  of  makinff  tnem,  and  discharge  the  hands,  those  still  in  employ  are  assessed  to  give 
charity  to  thoae  mscharged.  So  arrogant  are  these  unions,  that  not  long  since  manj  scores  of 
men  in  one  shop  struck  work  because  a  boy  had  used  a  hammer  for  a  short  time  upon  some  woiIl 
WlMtt  is  called  *'  undue  immigration,"  is  the  arrival  of  uoy  person  not  a  member  of  the  union, 
who  seeks  work  for  any  employer  who  will  paj  him.  Ijio  right  of  a  man  in  posseasion  of 
capital  to  employ  a  man  to  do  some  woi^  for  him,  without  asking  permission  of  the  union,  is 
utterly  denied.  Also,  the  right  of  a  man  to  work  for  wages  without  the  sanction  of  *'the 
coundl"  is  sought  to  be  aboushed.  Hence  the  address  sa^s,  if  they  come  here  to  ob^  the 
council,  "come,"  and  get  work  if  you  can,  but  not  otherwise.  The  covert  threat  contained 
in  the  advice  not  to  come  **in  the  interests  of  capital"  may  be  taken  for  what  it  is  worth. 
This,  sort  of  **  dictatorehip  "  in  a  country  where  slavery  was  supposed  to  be  abolished  is  a 
marveL  The  extent  to  which  this  system  ma^  be  pushed  is  maae  painfully  manifest  in  the 
horrors  brought  to  light  in  England  through  investigation  iDto  operations  of  trades  unions. 
Happily,  here  we  may  rely  on  the  ^od  sense  of  the  people  at  large,  who  nnderstand  that 
the  true  interests  of  tuis  coast  can  bo  served  only  by  carrying  ont  the  principles  of  our  insti- 
tutions, which  guarantee  freedom  lo  every  man  in  the  ^*  pursuit  of  happiness.** 

When  the  eastern  mechanics  see  that  a  close  monopoly  of  unions  uere  enjoying  $2  50, 
ffold,  per  man,  for  10  hoars'  work,  not  being  batisfied  with  that,  reduced  the  Lours  to  eight, 
tnus  increasing  the  actual  wages  paid  by  em])loyers  to  $3  10,  gold,  and  then  coolly  notify 
**  the  mechanics  of  the  United  States  and  Europe  ''  not  to  come  here  and  disturb  their  "  good 
thing,"  it  is  possible  they  uitiy  consider  their  equal  rights  under  the  law  as  good  as  those  of 
**  the  council,"  nnd  conclude  that  if* capital  enable  them  to  earn  even  $2  per  day,  gold,  here 
instead  of  |1  at  home,  then  the  **  interests  of  capital"  are  worth  considering. 

An  analysis  of  the  data  contained  in  the  preceiling  pages  of  tliis  report  will 
show  the  following  results : 

1.  That  the  area  of  territory  west  of  the  Rocky  mountains,  aboanding  in  the 
pi-ociouB  metals,  and  in  the  useful  minerals,  is  limited  only  by  the  geogiaphical 
boundaries  of  our  possessions. 

2.  That  of  the  vast  number  of  valuable  mineral-bearing  lo<les  known  to  exist 
in  our  l^acilic  States  and  Territories,  but  an  infintesimal  proportion  is  in  actual 
process  of  development. 

3.  That  the  area  of  lands  suitable  for  cultivation  is  sufficient  to  support  a 
population  greater  than  the  total  prt^sent  population  of  the  United  States. 

4.  That  with  a  climate  so  salubrious,  and  resources  so  varied,  this  region 
offers  inducements  to  immignition  unsurpassed  by  any  other  j)art  of  the  world. 

The  following  table  shows  the  area  and  population  of  each  State  and  Terri- 
torj%  th(?  number  of  miners  actually  at  work  in  the  mines,  and  the  product  of 
bullion  for  18G7.  In  estimating  the  population  engaged  in  mining,  it  is  difficult 
to  fix  upon  an  exact  limit.  Mechanics  who  make  the  machinery,  or  put  it  up  in 
the  mines  ;  teamstera  who  haul  the  ores  or  the  supplies ;  assayers,  metaliugists, 
and  other  incidental  experts  and  employes,  are  to  a  certain  extent  engag^  in 
the  business  of  mining.    Many  thousands  who  never  see  a  mine  dexive  their 
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support  from  this  interest.  It  vo  go  beyond  the  Baperintondents,  experts  and 
operatives  directly  engaged  in  working  the  mioee,  the  field  is  anlimited,  for  it 
may  be  eaid  the  whole  population  on  the  Pacific  coast  is  intereBted  direody  or 
indirectty  in  this  pursuit : 

Area,  populatiiM,  and  product. 


,„„... 

Aerei. 

nUtionlBW. 

So.fn,™ao 

Prodnctofgalil 
and  rilTBT  ftir 

ISB.98I 
BoioM 

120,  on.  B« 

TI.J37,T11 
Ti,B08,3M 
M,  355,635 

«,?Hll,lfiU 
6U,i75,  380 

488,000 
3fl,000 

aooo 

liofl.! 

i;^ouo 

7B,UIW 

TiZ 

jIuoo 

K5, 000, 000 

N10,(«l 

B,:«i,ooo 

fi;«)o,floo 

577,932,100 

780,000 

52,000 
»Otl,000 

s^ooolooo 

ffi,ooo,ooo 

Add  (or  loul  prodoel  of  Iba  Unl 

IMSlBtM: 

AU  oUn-r  «iiins 

e,(KO,ooo 

*  According  to  report  of  fVrmmlMlnrurr  of  lb«  QmatmI  Land  ofBc*. 

The  above  table  shows  that  with  an  area  of  903,019  sqaare  miles  we  have  & 
population  of  only  780,000,  less  than  one  to  the  square  mile.  According  to  the 
eighth  census  (18C0)  the  New  England  States  have  49.55;  the  middle  States 
69.83 ;  the  Bouthem  coast  States  15.25 ;  the  western  central  States  20.93 ;  the 
northwestorn  States  32.14;  Texas  2.55.  Mr.  L)e  Bow,  in  his  compendium  of 
the  eevonth  census,  ^vcs  the  density  of  popiilalion  in  Europe  and  other  foreign 
countries  as  follows:  Russia  in  Europe  SS.44 ;  Anstiia  141.88  ;  France  172.74; 
England  332.00;  Great  Britain  and  Ireland  225.19;  Prussia  151.32;  Spain 
78.03;  Turkey  in  Europe  73.60;  Sweden  and  Norway  15.83  ;  Belgium  388.60  ; 
Portugal  95.14;  Holland  259.31;  Denmark  101.92;  Switzerland  160,05; 
Greece  55,70;  Mexico  7.37;  Central  America  10.07,  &c. 

It  will  be  seen  that  while  the  population  in  the  Pacific  States  and  Ter- 
ritories is  less  than  one  to  the  sipiaro  mile,  aome  of  the  countries  of  Eim>pe 
exceed  300,  as,  for  example,  England  338.00  ;  Belgium  388.60.  This  simple 
statement  shows  conclusively  the  great  desideratum  of  the  Pacific  coast.  We 
have  climate  and  natural  resources  equal  to  tlioBe  of  the  Atlantic  States  and 
superior  to  any  in  Europe ;  we  have  land  enough  for  the  support  of  millions  of 
laborers  where  we  now  have  only  thousands.  We  want  population.  Cheap 
labor  will  develop  the  dormant  wealth  of  the  countr>'.  To  insure  this  we  need 
the  speedy  completion  of  the  Central  Pacific  railroad,  and  the  prompt  constnic- 
tion  of  the  two  additional  linea  projected  across  our  continent,  one  north  and  the 
other  south.  It  is  absurd  to  say,  with  Bueh  a  variety  of  undeveloped  resources 
as  we  possess,  that  employment  is  difficult  to  obtain,  and  no  demand  exists 
for  labor.  If  we  require  no  labor,  there  can  be  no  demand  for  popnlation  ;  and 
if  we  need  no  increase  of  popnlation,  then  all  progreBa  must  be  conBidered  pro- 
judicial  to  the  interests  of  tlie  counlij'.  The  Commercial  Herald  and  Market 
Review,  of  San  Francisco,  jndicionely  remarks  : 

The  recent  numerous  oniTala  of  immigrants  from  the  east  and  fkim  Aiutnlift  foresbadow 
the  great  rush  whidi  will  undoabtedlj  be  modo  in  this  direction  doriDg  the  cnrrent  year,  and 
U  U  eminentlj  proper  that  these  strangeig  should  be  imtmcted  b;  competent  putioe  how  W 
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emploj  themselves  with  profit.  Ad  armj  of  consamers,  who  are  non-prodncera,  cannot  kif 
exist  in  that  condition  without  means,  and  in  this  case  oar  visitors  are  not  overbardened 
with  cash.  They  cannot  all  find  occupation  in  fanning  ;  nor  are  onr  manofactoriee  suffi- 
ciently extensive  to  accommodate  any  large  number  of  them ;  but  our  placer  mines  are  kt 
from  being  exhausted,  and  still  ofier  a  lucrative  field  for  the  operations  of  indnatrioas  and 
sober  men.  The  cost  of  living  has  been  reduced  three  or  four  hundred  per  cent,  since  186^ 
and,  although  the  placer  mines  do  not  yield  so  richly  as  at  that  period  and  before,  tbey  are 
still  capable  of  returning  better  wages  to  the  industrious  miner  than  he  can  obtain  m  aaj 
other  State  of  the  Union.  Formerly  five  dollars,  or  even  seven  dollars,  a  day  would  not  paj 
a  man  tor  his  time  and  labor,  because  the  rates  of  livinc:  were  too  high ;  and  many  fields 
were  abandoned  which  are  still  capable  of  yielding  uiose  daily  returns.  Now,  a  sobv, 
economical,  and  industrious  miner  can  support  himself  handsomely  and  save  money  on  |2 
per  day. 

The  heavy  floods  of  last  winter  have  probably  unearthed  much  wealth  in  our  gnlcbes  and 
other  placer  di^gines.  The  copious  rains  of  1861-^62  certainly  had  that  effect,  and  new  dis- 
coveries of  a  nco  character  were  made  at  that  period.  Opportunities  for  reaching  the  mines 
are  now  plentiful  where  none  formerly  existed.  Mining  tools  are  abundant  and  cheap  in 
comparison  with  the  prices  ruling  10  or  12  years  ago.  It  is  then  our  earnest  advice  to 
those  newly  arrived  immigrants  to  furnish  themselves  with  picks,  hoes,  and  shovels,  withoot 
delay  ;  take  the  earliest  opportunity  to  leave  the  city  and  seek  the  placer  diggings ;  go  to 
work  with  will  and  determination  ;  stick  to  it  with  resolution,  and  but  few  years  will  euipse 
before  they  will  thank  us  for  the  advice,  and  congratulate  themselves  for  having  acted  upon 
it.  The  longer  they  remain  "  waiting  for  something  to  turn  up,"  the  deeper  will  they  siek 
into  the  slough  of  despondency,  and  Uie  less  heart  will  they  have  for  resolute  and  determined 
action.  Our  placer  mines  still  offer  a  remunerative  field  for  industiy.  They  are  not  '*  worked 
out,"  nor  impoverished  to  an  extent  that  will  not  pay  wages  to  the  miner.  Many  of  them 
will  ^ield  from  $2  to  $4  a  day  to  the  hand.  Of  this  there  is  no  doubt,  and  if  newly  arrived 
immigrants  with  limited  means  will  only  accept  the  offers  held  out  by  these  mines,  tbey  will 
do  wisely. 

On  the  same  subject  the  San  Francisco  Evening  Bulletin  makes  the  following 
timely  and  sensible  remarks : 

Immigration  in  1849  and  1868. — The  pioneer  immigrants  of  20  years  ago  endured  hard- 
ships of  which  the  immigrants  of  this  year  will  know  very  little.  The  six  monUis'  voyage 
around  Cape  Horn  in  crowded  ships,  badly  provisioned,  or  the  bungalow  passage  up  the 
Chagres  river,  and  the  mule  ride  into  Panama,  with  the  long  waiting  on  the  isthmus,  or  the 
still  longer  overland  journey — these  are  experiences  of  which  the  moderp  immigrant  will 
know  little  or  nothing.  The  men  of  '49  found  nothing  which  could  be  called  homes.  A 
sand  spit,  with  a  few  board  and  cloth  houses,  gave  little  promise  of  the  future  city.  Every 
article  of  food  or  clothing  was  enormously  high.  It  cost  nearly  as  much  to  reach  the  niioes 
from  this  place  as  the  immigrant  is  now  charged  for  a  passage  from  Southampton  to  this 
port.  The  Senator,  a  year  later,  transported  passengers  from  this  city  to  Sacramento  nt  rates 
varying  from  $30  to  $35  each,  and  on  reaching  the  latter  place  the  rough  and  cxjstly  joumt-y 
was  but  just  begun.  If  the  miner  was  successful,  his  gains  would  secure  very  few  com- 
forts, for  they  were  not  in  the  country.  If  he  fell  sick,  the  misfortune  was  aggravated  by 
exposure  and  the  absence  of  all  the  comforts  and  appliances  which  increased  the  chances  of 
recovery.  T):ere  were  both  suftering  and  heroism,  and  as  brave  struggles  with  an  adverse  fate 
as  was  ever  known  in  the  history  oi  any  country. 

The  immigrants  of  18()8  will  assume  no  such  risks  as  did  these  pioneers.  They  will  come 
to  a  country  already  dotted  over  with  homes,  even  more  attractive  than  those  of  earlier  days. 
There  are  cities,  towns,  schools,  churches,  highways,  vineyards,  orchards,  and  farms,  while 
the  cost  of  living  has  been  reduced  below  the  prevailing  rates  in  many  of  the  Atlantic  States. 
And  with  all  these  advantages  the  chances  of  success  in  any  industrial  calling  have  hardly 
been  reduced  at  all.  Wages  arc  not  so  high,  but  the  cost  of  living  has  been  cheapened 
more  than  the  cost  of  labor.  The  advantages  of  permanent  prosperity,  upon  the  whole, 
appear  to  be  upon  the  side  of  the  immigrant  of  1868.  It  is  a  more  auspicious  time  to  beoriu 
the  struggle  for  a  foothold  and  for  a  competence  than  it  was  20  years  ago.  The  few  great 
opportunities  for  sudden  fortunes  may  not  bo  so  apparent,  neither  are  the  risks  of  failure  so 
great. 

No  doubt,  immigrants  who  land  hero  during  the  present  year  without  money  will  suffer 
many  hardships  and  privations.  Some  will  belong  to  the  great  army  of  incapables.  others 
will  sutler  from  diseases  incident  to  changes  of  country  and  climate.  Many  will  come  with 
more  hope  than  resources,  either  of  capital  or  muscle.  But  the  immigrants  of  the  presoui 
year  are  not  likely  to  incur  greater  risks  of  privation  than  will  those  who  land  at  New  York. 
Of  the  50,000,  more  or  less,  who  may  come  to  the  State  during  the  present  year,  probably 
one-half  will  come  from  the  States  east  of  the  mountains.  A  large  number  of  them  have 
friends  here,  by  whose  advice  or  through  whose  information  they  exchange  an  old  home  for 
a  new  one.  This  element  of  incoming  population  will  need  very  little  help.  Very  few  of 
them  will  want  charity  soups  or  free  lodgings.  With  a  little  margin  of  ready  cash  they  will 
strike  out  for  themselves  and  help  to  make  their  own  opportunities.     The  immigration  from 
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European  countries  win  be  more  likdj  to  need  aid.  The  conntiT  will  be  new  and  stranfpe 
to  them,  and  there  will  not  always  be  that  readj  adaptation  to  the  exigences  of  new  posi- 
tioDs.  Taking  the  moat  &Torable  view  of  this  inoonung  population,  it  will  still  be  tme  that 
a  good  work  can  be  done  in  alleyiating  incidental  caaea  or  distress  and  in  prerenting  others, 
by  farmshing  to  the  immigiunt  without  cost  sach  infonnation  as  will  insure  his  em^jmenl 
with  the  least  possible  delay. 

The  Sacramento  Union,  in  an  article  advocating  the  oiganization  of  a  piopoeed 
"  labor  exchange,"  makes  the  following  judicioos  suggestions : 

How  TO  AID  Immksrakts. — ^A  preliminary  meeting  was  held  at  the  Merchants'  Exchange 
in  San  Francisco,  on  Tuesday  evening,  to  organise  a  '*  labor  exchange,'*  or  a  society  to 
devise  means  for  securing  employment  and  present  subsistence  for  needy  immigrants  arriv^ 
ing  in  that  city.  The  idea  is  an  excellent  one  and  well  timed.  The  society  should  be  organ- 
imtd  without  delay,  and  we  hope  to  see  it  embrace  a  large  number  of  the  best  men  and  most 
practical  minds  in  the  State.     ••••••• 

Many  will  arrive  penniless.  Nearly  all  will  be  landed  at  San  Francisco.  Without  some 
means  they  cannot  leave  there  for  any  part  of  the  State  where  the  market  for  labor  calls 
them.  It  will  be  necessary  that  the  city  shall  take  present  care  of  the  needy.  Alms-houses 
are  not  to  be  thought  of  in  this  connection.  The  desideratum  can  only  be  reached  through 
a  societv  having  the  hearty  patronage  of  ever^  business  department  and  the  use  of  large 
sums  of  money  to  feed  the  immigrants  and  forward  them  to  employment  in  the  interior. 
Such  a  society  ought  to  embrace  members  of  the  large  corporations  of  the  State— railway 
companies,  steam  navigation  company,  the  chamber  of  commerce,  the  supervisors,  and  tlie 
mayor  of  San  Francisco.  It  could,  with  such  a  make-up,  venr  soon  enlist  Uie  good  offices 
of  the  press,  and  the  accord  of  the  people  of  the  interior.  These  immigrants  are  coming 
here  because  we  have  repeatedly  given  out  that  they  are  greatly  needed,  and  that  we  have 
an  abundance  of  work  for  them.  These  inducements  were  held  out  in  good  fiuth.  We  do 
need  them,  we  have  work  for  them.  But  it  is  sure  to  happen  here,  as  everywhere  else,  that 
any  extraordinary  influx  of  population  will  occasion  some  distress.  How  to  get  along  with 
the  least  distress  is  the  problem  to  be  solved.  We  would  suggest  that  the  San  Francisco 
"  labor  exchai^ge"  organise  at  once,  and  enlist  in  its  ranks  as  many  of  the  practical  busi- 
ness men  of  that  city  as  possible.  Let  them  then  put  the  society  in  communicatign  with  the 
leading  business  men  of  the  interior,  who  are  posted  as  to  the  probable  demand  for  fresh 
laborers  in  their  respective  districts.  The  several  railway  superintendents  could  tell  them 
within  a  score  or  two  how  many  they  can  employ  each  month,  and  how  manv  to  forward. 
The  immigrants  might  be  forwarded  at  the  expense  of  the  society,  who  could  arrange  in  a 
business  way  to  be  repaid  by  the  interior  employers  from  the  first  month's  wages  earned.  The 
frretkt  grain  shippers  of  San  Francisco  have  their  purchasing  and  forwarding  agents  in  every 
grain  region  of  the  State.  These  are.  no  doubt,  well  post^  as  to  the  incroa^  number  of 
bands  the  present  crop  will  require  in  harvesting.  Lot  the  society  put  itself  in  direct  com- 
munication with  these  agents,  and  here  will  be  an  opening  for  hardly  less  than  10,000  men  at 
from  $50  to  $60  per  month  for  not  less  than  two  or  three  months.  By  the  same  general 
system  other  thousands  might  be  employed  in  the  timber  and  lumber  regions,  ana  in  the 
considerable  improvements  that  will  be  made  this  season  in  all  the  towns  and  cities  of  the 
agricultural  districts.  It  is  not  probable  that  more  than  a  third  of  the  new-comers  will 
require  any  other  aid  than  such  valuable  information  as  a  society  so  organized  might  be  able 
to  give  as  to  the  best  means  of  reaching  this,  that,  or  another  point  in  the  interior,  the  qual- 
ity of  its  soil,  climate,  price  of  land,  advantages  of  cultivating  and  means  of  marketing  pro- 
duce. Doubtless  many  who  come  will  have  the  ready  means  to  go  to  work  for  themrclves 
and  become  employers  of  others  who  are  destitute.  Of  the  50,000  who  may  be  expected, 
10,000  to  15,000  are  likely  to  need  more  substantial  aid  to  start  them  off  in  a  way  to  earn  a 
subsistence.  There  is  room  for  all  and  more  than  these  on  the  railways  in  course  of  con- 
struetion  and  in  gathering  a  harvest  nearly  twice  as  great  in  area  as  any  ever  before  planted 
in  the  State. 


SECTieir   II. 

GENERAL  CONSIDERATIONS  ON  THE  PRECIOUS  METALS. 

Why  Gold  and  Silver  are  used  for  Money. — Gold  and  silver  were 
adopted  as  standards  of  value  long  before  the  beginning  of  the  historical  era; 
and  their  fitness  for  money  was  evident  even  to  barbarians.  They  are  hard  and 
not  subject  to  oxidation,  and  therefore  they  can  bo  kept  and  handled  with  com- 
jmratively  little  loss.  They  have  a  brilliant  lostre  suitable  for  articles  of  orna- 
ment ;  and  the  peculiarity  of  the  lustre,  color,  and  high  specific  gravity  renders 
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them  eaeSlj  distixigiimhable  from  other  sabeUuioeBy  and  makea  imltatioiui  £S- 
calt.  They  are  fiofflble  and  malleable,  so  thai  they  can  be  made  into  any  fon 
or  stamped  with  any  impresfflon,  and  the  hardneBS  will  proteet  the  fond  or  impnih 
aion  from  wearing  oat.  Both  metals  are  foond  pnie,  so  that  savages  wooli 
become  accustomed  to  their  use  before  learning  to  smelt  the  ores  of  iron,  ooppa^ 
and  lead.  Both  metals  are  rare,  and  thus  a  small  quantity  has  served  to  rcsiie- 
sent  a  lai^se  vaJne  of  other  articles;  and  wealth  in  the  form  of  gold  and  rilw 
ooold  rea£ly  be  concealed,  or  transported  from  one  conntry  to  another.  Then 
axe  other  hard,  rare,  and  lostroos  metals,  bat  they  cannot  readily  be  vofined,  or 
Aeir  lustre  is  not  pecaliar,  or  the  supply  is  not  regular,  or  they  have  no  recog^ 
nized  value  in  the  arts ;  and  thus  gold  and  silver  are  to-day,  as  they  wece  6^000 
years  ago,  the  best  of  all  metals  ror  the  purposes  of  money. 

ThB  QUAl^TITT  OF  THB  PRBCIOUS  MbTAXS  XS  GbEEGB  AND  BOMX. — The 

quantity  of  predous  metals  was  small  when  Athens  began  to  throw  the  bril- 
liancy of  her  intelligence  and  genius  over  the  anoi^it  world.  About  the  year 
600,  B.  C,  nine  buuiels  of  wheat  could  be  bought  for  an  ounce  of  rilver  in 
Greece ;  or,  in  other  words,  a  bushel  of  wheat  cost  15  cents  of  our  mooey. 
The  advance  of  dvilization  was  accompanied  by  an  increased  prodnction  of  g^ 
and  rilver.  There  were  mines  of  both  metals  in  Egypt^  Thrace,  Aimenia^  Spi^B, 
and  the  dominions  of  Attica.  Spain  had  the  richest  mines,  and  the  plaoos  in 
the  Asturias  produced  $4,000,000  annually  for  a  time,  and  a  diver  mine  at  Goadat 
callal  yielded  300  pounds  of  metal  daily.  The  spoils  of  Persia  added  greatly 
to  the  stock  of  the  predouB  metals  in  Greece,  and  after  the  death  of  Alexander 
an  ounce  of  silver  would  buy  only  three  budiels  of  wheat,  or  only  one-third  as 
much  as  three  centuries  earlier.  * 

In  Itifly,  previous  to  the  first  Punic  war,  gold  and  rilver  were  atfll  veiy  acazoe 
and  high  in  price,  but  when  ''the  senate  and  people  of  Bome^  became  mastefs 
of  the  world,  wealth  poured  in  upon  them  from  all  the  borders  of  the  Heliterra- 
nean,  and  the  bushel  of  wheat  which  cost  the  twentieth  of  an  ounce  of  silver 
350  B.  G.  cost  an  ounce  and  a  third  in  the  middle  of  the  first  century. 

The  annual  revenue  of  the  empire  in  the  time  of  Augustus  was  $200,000,000; 
and  that  emperor  received  $150,000,000  in  legacies  from  his  friends. 

Cicero  received  $800,000  in  fees,  a  sum  which  has  probably  never  been  paid 
to  any  modem  lawyer. 

C.  C.  Isidorus,  besides  large  estates  and  4,000  slaves,  had  $15,000,000  com 
at  the  time  of  hie  death,  calculating  the  value  of  the  money  according  to  weight 
Jacobs  estimates  the  total  stock  of  coin  in  the  Itoman  empire  in  40  A.  D.  at 
$1,^50,000,000. 

The  Principal  Epochs  in  the  Modern  Production  of  the  PRECiors 
Metals. — As  civilization  declined^  the  quantity  of  the  precious  metals  decreased, 
and  Alaric  consented  to  spare  Rome  for  $1,500,000,  and  40  years  later  the  Eter- 
nal City  had  some  difiiculty  in  raising  $1,200,000  to  buy  ofi*  Attila.  The  annual 
average  wear  of  coiu  is  estimated  at  about  one  part  in  360 ;  and  when  this  con- 
tinnes  for  centuries  with  no  new  supply  it  makes  a  great  reduction.  According 
to  the  estimate  of  Jacobs  there  were  in  1492  only  $170,000,000  of  tbe  precious 
metals  in  Christendom.  Previous  to  the  conquest  of  Mexico  the  new  world 
yielded  only  about  a  quarter  of  a  million  dollars  annually  to  Spain,  the  govern- 
ment of  which  lost  considerably  by  the  discovery,  until  Cortes  snccxMHled  in 
overthrowing  the  empii-c  of  the  Montezumas. 

The  Aztecs  washed  gold  from  the  placers  and  smelted  silver  from  the  ores, 
and  had  a  considerable  stock  of  precious  metals  on  hand  when  Cortes  came,  lie 
of  C4)urse  took  all  he  could  get,  and  ho  and  his  associates  soon  commenced  tbe 
working  of  the  lodes  known  to  his  subjects.  Among  these  w^ere  Tasco,  Zulte- 
pec,  Tlalpujahua,  and  Pachuca,  all  in  the  vicinity  of  the  capital.  The  annual 
shipment  to  Spain  from  1519  to  1545  was  $3,150,000.  In  the  latter  year  the 
mines  of  Potosi  were  discovered,  and  their  yield  was  so  great  for  that  age  that 


WEST  OP  THE  ROCKT  HOUNTAIirS.  617 

a  wonderful  impulse  was  given  to  mining  indastiy  tbroughont  the  new  world. 
In  1548  Zacatecas  began  to  produce  its  treasures;  Sombrerete  in  1555,  and 
Guanajuato  in  1558.  In  1557  a  miner  named  Bartolome  de  Medina,  working 
Pachuca,  made  a  discovery  that  was  more  important  to  silver  mining  than  even 
the  opening  of  Potosi.  He  found  that  silver  could  be  extracted  from  the  com- 
mon ores  by  mixing  the  pulverized  mineral  with  water,  salt,  and  copper  pyrites, 
and  it  was  a  process  that  required  very  little  water,  no  fuel,  little  machineiy,  no 
mechanical  skill,  and  few  buildings.  It  was  a  method  of  reduction  peculiarly 
adapted  to  the  treeless  and  waterless  mountains,  and  to  the  ignorant  mining  popu- 
lation of  Mexico  and  Peru.  Previously  all  the  silver  had  been  obtained  by 
smelting,  in  a  very  expensive  and  wasteful  manner,  the  furnaces  being  small  and 
very  numerous ;  so  that  it  was  impossible  to  prevent  great  loss,  both  by  incom- 
petency and  by  dishonesty. 

Some  years  elapsed  before  the  amalgamation  process  was  extensively  adopted, 
but  within  10  years  it  had  been  introduced  into  all  the  mining  districts  of  Span- 
ish America ;  and  the  workmen  became  expert,  and  as  the  mine-owners  found 
the  separation  of  the  metal  on  a  large  scale  could  bo  supervised  by  one  or  two 
men,  and  that  thus  waste  and  thieving  could  be  prevented  to  a  much  greater 
extent  than  before,  they  made  renewed  exertions  to  extend  their  works.  The 
production  of  Potosi  was  six  times  as  great  in  1585  as  it  had  been  12  years 
before,  owing  partly  to  the  general  use  of  amalgamation,  which  was  first  intro- 
duced there  in  1570,  and  was  not  generally  accepted  until  some  years  later.  The 
copper-pan  or  cazo  amalgamation  was  discovered  in  1590,  at  Potosi,  by  Alonzo 
Barba,  but  its  use  was  confined  to  a  few  districts.  It  was  during  the  last  decen- 
nium  of  the  1 6th  century  that  Potosi  was  in  its  most  prosperous  condition,  pro- 
ducing $7,500,000  per  annum. 

In  1630  the  mines  of  Cerro  Pasco  were  discovered. 

In  the  years  1726  and  1727  the  Vizcaina  and  Jacal  mines  of  Zacatecas  yielded 
$4,500,000. 

The  great  bonanza  of  Real  del  Monte  was  opened  in  1762,  yielding  815,000,000 
in  22  years. 

The  great  wealth  of  the  Veta  Madre  was  demonstrated  in  1768,  and  Guana- 
juato rose  almost  to  the  leading  position  among  the  argentiferous  districts. 

The  production  of  silver  in  Mexico  increased  very  rapidly  from  1770  until  the 
be^nning  of  the  revolution ;  and  the  increase  was  owing  to  various  causes, 
including  the  reduction  of  the  royal  tax  from  20  to  10  per  cent,  on  the  gross 
yield,  the  reduction  in  the  price  of  quicksilver,  the  opening  of  commerce  to  Spain, 
mercliant  vessels  from  numerous  ports  instead  of  confining  the  trade  to  vessels 
from  only  two  ports,  the  reduction  of  the  price  of  blasting  powder  from  75  to  50 
cents  per  pound,  the  abolition  of  the  alcabala,  an  article  needed  at  the  mines,  (an 
odious  and  oppressive  tax  on  internal  trade,)  and  the  purchase  of  bars  by  the 
provincial  treasury.  The  fact  that  the  country  could  produce  810,000,000  annu- 
ally from  1760  to  1770,  as  it  did,  in  spite  of  all  these  restrictions,  furnishes  con- 
clusive proof  of  the  wonderful  wealth  of  the  mines,  and  also  of  the  industry  of 
the  people.  A  tax  of  20  per  cent,  on  the  gross  yield  would  paralyze  every 
branch  of  British  and  American  mining,  and  wjuld  entirely  stop  the  j)roduction 
of  the  precious  metals  in  many  districts  of  California  and  Australia.  Quicksil- 
ver, of  which  more  than  a  pound  was  lost  for  every  pound  of  silver  extracted, 
cost  80  cents  per  pound  in  1750,  and  was  reduced  in  1767  to  62  cents,  and  in 
1 777  to  41  cents.  The  purchase  of  bars  by  the  provincial  treasuries  was  of  great 
benefit  to  the  miners,  who  previously  had  to  sell  their  bullion  at  a  loss  of  20,  30, 
or  in  remote  districts  even  40  per  cent.  There  were  few  merchants,  and  those 
few  expected  to  make  great  profits  from  their  transactions. 

The  mines  of  Ilualgayo  in  Peru  were  found  in  1771,  and  three  years  later 
the  placers  of  the  Ural,  which  were  known  in  the  time  of  Herodotus,  were  redis- 
covered. 
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It  was  estimated  in  1777  that  two-fifths  of  the  silver  of  Mexico  wor  obtained 
by  smelting,  but  this  was  probably  an  exaggeration,  and  when  Humboldt  wis 
in  the  country  only  one-seventh  was  taken  out  by  means  of  fire. 

The  mines  of  Catorce  were  opened  in  1778,  and  proved  to  be  very  rich,  the 
mine  of  Padre  Flores  yielding  81,600,000  the  first  year. 

The  mines  of  Guarisamey,  near  Durango,  became  productive  in  1783. 

For  two  centuries  the  pulp  in  the  yard  amalgamation  process,  made  with  pul- 
verized ore,  quicksilver,  salt,  pyrites,  and  water,  was  mixed  by  the  treading  of 
men,  who,  notwithstanding  the  cold,  moisture,  and  mercury,  were  generaHv- 
healthy. 

Singular  as  it  may  seem,  it  was  not  till  1783  that  mules  and  horses  were  intro- 
duced to  this  work  ;  and,  although  the  change  saved  75  per  cent,  of  the  expense 
on  that  branch  of  the  working,  still  it  would  probably  not  have  been  adopted  when 
it  was,  but  for  the  greatly  increased  production  of  silver  in  Mexico,  and  the 
difficulty  of  getting  Indian  repasadores  in  some  districts. 

The  great  bonanza  of  Ramos,  that  yielded  $18,000,000  in  nine  years,  was 
opened  in  1798. 

The  mines  of  Mexico  continued  to  increase  in  productiveness  until  the  revolu- 
tion, which  was  a  war  of  races,  the  Mexicans  against  the  Spaniards,  the  latter 
being  in  a  small  minority,  but  possessing  most  of  the  wealth,  mining  and  com- 
mercial knowledge  and  enterprise  in  the  country.  They  were  driven  out,  and 
with  them  went  three-fourths  of  the  men  who  had  the  money  and  brains  to  con- 
duct large  mining  operations.  The  production  fell  from  $22,000,000  to  less  than 
one-third  that  amount,  but  it  soon  began  to  increase  again,  and  &om  1850  to 
1860  it  was  as  large  as  from  1795  to  1805. 

When  the  independence  of  Mexico  was  recognized  and  peace  was  restored,  it 
was  expected  that  the  production  would  soon  rise  far  beyond  its  fonner  figure. 
The  most  brilliant  hopes  were  excited  in  England,  and  they  were  based  on 
many  plausible  considerations,  but  tlu^v  were  destined  to  bitter  disappointment. 

Many  of  the  best  mines  were  offerecl  for  sale  for  about  the  amount  which  thev 
produced  annually.  Thev  had  been  well  opened  ;  tlicir  value  had  been  proved; 
they  had  been  abandoned  while  in  full  production,  with  large  bodies  of  rich  oa* 
in  sis^ht ;  some  of  them  had  not  sufTered  much  by  standing  idle  ;  their  produc- 
tion had  been  increased  at  the  average  rate  of  three  per  cent,  annually  fur  40 
years  before  the  revolution,  and  the  workmen  familiar  with  all  the  processi^s 
of  mining  and  reduction  were  still  numerous.  And  if  such  production  and 
increase  occurred  under  the  oppressive  policy  of  the  Spanish  goveranieut,  and 
under  the  ignorant  nianageni(!iit  of  the  Spanish  mine  owners,  what  might  not 
be  expected  under  a  liberal  republic  and  English  engineering  t  The  mines 
would  no  longer  be  burdened  with  the  payment  of  one-tenth  of  the  gross  yield, 
over  and  above  all  the  costs  of  refinini^  an<l  coining.  I'he  ore  would  no  louirer 
be  carried  up  to  the  surface  from  depths  of  1,500  or  2,000  feet  on  the  backs  of 
Indians,  nor  would  it  be  packed  G,  10,  or  20  miles  on  nmles  to  the  redaction 
works,  nor  would  the  water  be  hoisted  up  in  raw-hide  buckets  by  horse  whims, 
nor  would  nmles  and  horses  drive  the  arrastras  and  stam[)s.  Steam  wotild  ])Uinp 
the  water,  hoist  the  ore,  and  drive  the  pulverizing  machinery.  Wagons  would 
do  the  transportation.  Skilful  engineers  would  direct  the  cutting  of  adits,  shafts, 
and  working  levels,  and  educ^Ued  metallurgists  would  have  charge  of  the  amal- 
gamation. The  i>roduction  sliould  rise  to  §50,000,000  or  8100,000,000  a  year, 
and  those  companies  wiiich  could  get  possessi<ni  of  the  best  mines  should  make 
princely  fortunes  for  all  their  shareholders.  (Ireat  care  should  be  exercised  in 
th(j  purchase  of  the  property  j  only  those  mines  should  be  bought  which  hadlx^en 
visitcnl  l)y  Humboldt  in  1803,  and  were  mentioned  in  his  book,  and  were  known 
to  have  continued  productive  up  to  ihe  revolution.  On  these  principles,  it  w:is 
supposed  that  failure  would  be  imi)ossible.  But  failin*e  was  possible,  and  it  came. 
England  dm*ing  the  silver  fever  spent  $50,000,000,  for  which  she  got  little  return 
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save  dear  experience.  Independence  did  not  prove  a  great  blesong  to  Mexico. 
Peace  never  came^  and  without  peace  there  could  be  no  success,  for  silver  mining 
above  all  other  pursuits  demands  peace.  Forced  loans  were  levied  by  the  gov- 
ernment on  the  productive  mines,  and  the  silver  bars  while  on  the  way  to  the 
coast  were  taken  by  highway  robbers.  The  steam  machinery  could  not  be  taken 
to.  the  mines  till  roads  had  been  made  and  wagons  imported ;  the  roads  cost 
immense  sums;  when  the  engines  were  in  place  native  engineei's  could  not  be 
found,  and  foreign  engineers  were  murdered ;  English  superintendents  and  Mexi- 
can miners  could  not  get  along  together ;  the  mines  were  found  in  a 'much  worse 
condition  than  that  in  which  they  were  at  the  time  of  sale  represented  to  be ;  and 
in  a  few  years  the  mines  of  Mexico  were,  with  a  few  exceptions,  abandoned  to 
the  Mexicans. 

The  most  notable  mining  districts  opened  in  the  19th  century  have  been  the 
placer  district  of  San  Francisco  in  Sonora,  in  1803 ;  the  Melkowka  placers  in 
Siberia,  in  1816  ;  the  silver  district  of  Fresuillo,  in  1824;  the  silver  district  of 
Chanarcillo,  Chili,  in  1832;  the  silver  district  of  Guadalupe  y  Caloo,  in  1834; 
the  silver  district  of  Guadalcanal,  in  Spain,  about  1830  ;  the  placers  of  the  Altai 
mountains,  in  Siberia,  in  1830 ;  the  placers  of  the  Sacramento  basin,  in  184r  ; 
the  placers  of  Australia,  in  1851 ;  the  placei-s  of  New  Zealand,  in  1857 ;  the 
placers  of  British  Columbia,  in  1858 ;  the  placers  of  Colorado,  in  1859 ;  the  sil- 
ver district  of  Washoe,  in  1859;  the  Nevada  iron  pan  amalgamation,  in  1860; 
the  silver  and  gold  of  Idaho,  in  1861 ;  the  placers  of  Montana,  in  1862. 

Stock  of  Precious  Metals. — The  stock  of  coin  in  Christendom  in  1492, 
and  at  various  epochs  since,  may  be  thus  estimated : 

Stock  of  gold  &nd  silver  coin  in  Europe  in  1492 $170,000  000 

Production  of  108  years,  less  loss  by  wear $690,000,000 

Usedinarts $140,000,000 

Sent  to  Asia 70,000,000 

Deductions 210,000,000 

Net  gain  from  1492  to  1600 480,000,000 

Stock  at  end  of  1600 650,000,000 

Production  of  the  XVIIth  century 1,687,000,000 

Sent  to  Asia 105,000,000 

Used  in  the  arts 300,000,000 

Abrasion  and  loss 385,000,000 

Deductions  for  the  XVIIth  century 850, 000, 000 

Net  gain  of  the  XVIIth  century 837,000,000 

Stock  at  end  of  1700 1,487,000,000 

Production  of  the  XVIIIth  century 4,000,000,000 

Sent  to  Asia 400,000,000 

Used  in  the  arts 800,'000,000 

Wear  and  loss 600,000,000 

Total  deductions  for  XVIIIth  century 1,800,000,000 

Net  gain  of  XVIIIth  century 2,200,000,000 

Stock  at  end  of  1800 3,687,000,000 

Production  of  1st  quarter  XIX  th  century 750,000,000 

Wear  and  loss 175,000,000 

Used  in  the  arts 200,000,000 

Sent  to  Asia .• 125,000,000 

Deductions  for  Ist  quarter  XlXth  century. . . 500, 000, 000 

Net  gain  of  1st  quarter  XlXth  century 250,000,000 

Stock  at  end  of  1825 3,937,000,000 

Production  2d  quarter  XIX th  century 1,200,000,000 

Wearand  loss 200,000,000 

Used  in  the  arts 350,000,000 

Sent  to  Asia 175,000,000 

Deductions  2d  quarter  XlXth  century 725, 000, 000 

Net  gain  2d  quarter  XlXth  century 475,000,000 
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Stock  at  end  of  1850 $4,412,OOO;O00 

Production  from  1851  to  1866,  inclusive 12,500,000,000 

WearandloBS $250,000,000 

Used  in , the  arts 500,000,000 

Sent  to  Asia 800,000,000 

Total  deductions  for  16  years 1,750,000,000 

Net  gain  from  1851  to  1866 750,000,000 

Stock  at  end  of  1866 5,162,000,000 

The  following  is  Jacobs's  estimate,  as  given  in  Vol.  II,  pp.  70,  131,  214, 
and  322: 

Stock  on  hand  in  1492 £34,000,000 

Production  1493-1599 over  loss  and  wear £138,000,000 

Used  in  the  arts £28,000,000 

Sentto  Asia 14,000,000 

Total  deductions  1493-1599 42,000,000 

Net  gain  1493-1599 96,000,000 

Stock  on  hand  at  the  end  of  1599 130,000,000 

Productions  of  XVIIth  century 337,500,000 

Sentto  Asia 32,250,000 

Usedinthearts 60,250,000 

Wearandloss 77,000,000 

Total  deduction  for  XVIIth  century 170, 500, 000 

Net  gain  of  XVIIth  century  ...: 167,000,000 

Stock  on  hand  at  the  end  of  1699 297,000,000 

Production  of  1700  to  1809 880,000,000 

SenttoAsia 352,000,000 

Usedin  the  arts 352,000,000 

Wear  and  loss 93,000,000 

Total  deductions  1700  to  1809 797, 000, 000 

Net  gain  from  1700  to  1809 83,000,000 

Stock  on  hand  at  end  of  1809 360, 000,  (X»t) 

Production  from  1810  to  1829 103,736,000 

SenttoAsia 40,000,000 

Used  in  the  arts 112,252,220 

Wear  and  loss 1 8, 0i)5, 220 

Total  deductions  from  1810  to  1829 170,343,440 

Decrease  from  1810  to  1829 66,611,440 

Stock  on  hand  at  end  of  1829 313,38^,NiO 


It  has  been  cnstoniary  to  make.estimates  of  the  amount  of  precious  metals  in 
Christendom  at  various  times  by  deducting  the  quantity  sliip})ed  to  China  and 
Hindostan,  and  the  quantity  used  for  plate ;  but  there  is  a  constant  clianiire  from 
coin  to  ])late  and  from  plate  to  coin,  and  the  wide  line  which  once  separated  China 
and  Hindostan  from  European  trade  has  now  disappeared,  and  those  Asiatic 
countries  are  within  the  pale  of  civilized  commerce,  and  aie  almost  iis  near  to 
London  and  New^  York  as  California  and  Victoria. 

Whitney,  in  his  Metallic  Wealth  of  the  United  States,  says  that  in  1S53  the  Rus- 
sian empire  produced  04,000  pounds  Troy  of  gold;  Austria, 5,700 ;  the  remainder 
of  Europe,  100  ;  Southern  Asia,  2o,000  ;  Africa,  4,000  ;  South  Americii,  34,000; 
and  the  United  States,  (exclusive  of  California,)  2,200. 

The  gold  production  of  Chili  in  1«45  (the  statistics  for  later  yeai*s  not  being 
obtainable  at  the  time)  was  2,850  pounds  Trov ;  of  Bolivia,  1,200  ;  of  IVni, 
1,900  ;  of  New  Grenada,  13,300  ;  of  Brazil,  '1,100;  and  of  Mexico,  9,900. 

The  yield  of  silver  in  1850  is  thus  stated  : 

Russian  Empire,  60,000  pounds  Troy;  Scandinavia,  20,400 ;  Great  Britain,^ 
48,500;  Harz  Silver  District,  31,500;  Prussia,  21,200;  Saxony,  63,G00 ;  other' 
German  states,  2,500 )  Austria,  87,000 ;  Spain,  125,000 }  France,  5,000  j  Aus- 
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tralia,  10,000  ;  Chili,  338,500 ;  Bolivia,  130,000;  Peni,  303,150 ;  New  Grenada, 
13,000;  Brazil,  675  j  Mexico,  1,650,000  j  California,  17,400 ;  tot^  2,817,125 
pounds  Troy. 

Ths  Dbain  of  Siltsb  to  Asia. — It  is  adtnitted  b^  all  eminent  aathorB 
who  have  written  about  the  present  supply  of  the  preciona  metal  that  it  £ar 
exceeds  the  demands  of  Christendom,  and  that  the  inevitable  fall  in  valoe  is 
retarded  only  by  exceptional  and  temporary  circumstances,  the  chief  of  which  is 
tbe  remarkable  stream  of  silver  potuing  into  Asia.  The  Hindoos  and  Chinese 
and  Japanese  are  industrious  and  very  populous  nataons,  which  have  to  import 
nearly  all  tbeir  ^Id  and  silver  from  abroad,  and  their  capacity  to  absorb  those 
metals  increases  as  value  declines,  and  as  their  stock  becomes  greater  their  wages 
rise,  and  they  obt^n  the  means  to  purchase  more  foreign  goods,  and  after  a  time 
they  will  have  as  much  coin  proportionately  to  their  productive  powers  as  the 
Christian  nations ;  and  then  their  imports  of  merchandise  will  nearly  equal  tbeir 
exports,  and  the  Importation  of  the  precious  metals  will  not  be  one-tenth  of  tbe 
present  figure. 

Asia  was  called  "the  nnk  of  silver"  by  Pliny,  and  it  has  deserved  that  name 
ever  since,  and  will  continue  to  desesve  it  for  an  nncert^n  period  in  the  futoie. 

So  long  as  we  continue  to  consume  so  much  tea,  silk,  sugar,  rice,  and  other 
Asiatic  products,  and  so  long  as  they  consume  so  few  of  our  products,  so  long  we 
must  settle  the  difference  by  payment  of  tbe  precious  met^s,  and  the  preoionB 
metals  will  probably  not  decline  mucli  in  value.  Bnt  let  tbe  vessel  of  Aeiatio 
trade,  now  half  empty  of  silver,  bo  once  filled,  as  it  will  be  in  5,  10,  or  15  years, 
and  then  we  shall  begin  to  feel  the  influence  of  the  over-supply  of  the  pre<^onB 
metals,  And  their  market  value  will  fall  rapidly. 

Christendom  and  Aiiia  may  be  compared  to  two  tubs  standing  side  by  nde, 
and  CMinected  by  a  largo  open  tube  half  way  from  the  ground,  and  tbe  supply 
of  tbe  precious  metals  to  a  stream  of  water  falling  into  the  tub  representing 
Christendom.  Before  the  water  reached  the  tube,  or  before  the  tube  was  well 
0]iened,  tbe  level  rose  very  rapidly  in  the  first  tub ;  but  now  the  stream  pours  so 
swiftly  into  the  second  tbut  the  level  can  scarcely  rise  at  all  in  the  first.  When 
tbe  liquid  gets  up  to  the  same  level  in  both  tubs,  then  it  will  rise  with  equal 
paee  in  both. 

The  quantity  of  silver  annually  exported  from  England  and  the  Modit«rranean 
to  Asia  Las  been  as  follows: 
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ays  that  iu  1857  ^20,145,921  were  sent  to  Asia,  or  about 


■  Uit^tsl  Chevalier  on  Gold,  p.  66. 
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The  Wegtminster  Review  for  Jananry,  1864,  says : 

In  spite  of  our  trouble  in  India,  and  a  state  of  ^chronic  warfare  in  China,  the  increase  of 
onr  trade  with  the  east  during  the  last  10  years  has  been  enormous.  This,  too,  may  be  looked 
upon  as  only  the  beginning  of  a  commerce  that  must  grow  to  proportions  which  cannot  be 
estimated.  The  most  important  feature,  too,  of  eastern  trade  is  tlie  manner  in  which  it 
absorbs  the  precious  metals.  This  is  a  peculiarity  so  intimately  bound  up  with  the  social 
condition  of  the  east  that  it  is  likelj  to  last  as  long  as  their  ignorance  and  mutual  mistrust. 
Until  a  system  of  credit  can  grow  up  among  them  like  that  which  in  Eurone  di8})ense8  with 
the  use  of  gold  and  silver  for  almost  all  things  hot  retail  transactions  ana  the  payment  of 
labor,  the  east  must  ever  remain  a  perfect  sink  for  the  precious  metals.  What  amount  of 
money  would  be  sufficient  to  saturate  the  hoarding  propensities  of  these  hundreds  of  millions 
of  men  who  believe  in  nothing  but  the  little  store  they  know  of  under  some  hearthstone  or 
other  favorite  hiding  place  7  There  is  no  practical  limit  to  the  demand  of  the  east  for  the 
precious  metals  except  the  industry  they  can  develop  in  its  acquisition,  and  that  industry  it 
susceptible  of  indefinite  development. 

This  passage  is  wntten  in  the  sapposition  that  a  nation  possessing  an  immense 
quantity  of  the  precious  metals  in  proportion  to  population  could  be  a  nation  of 
hoarders.     This  idea,  however,  is  entirely  erroneous.     There  never  was,  nor  is 
it  probable  that  there  ever  will  be  a  w^ealthy  nation  of  hoarders.     With  the 
exception  of  a  few  miserly  individuals,  hoarding  is  caused  only  by  the  lack  of 
opportunities  to  invest  profitably;  the  insecurity  of  titles  to  real  estate,  and  the 
dangers  of  famine  and  war.     Hoarding  is  far  more  frequent  relatively  in  semi- 
barbarous  than  in  civilized  communities ;  more  frequent  in  the  country  than  in 
cities.     As  wealth  increases,  as  education  extends,  as  wars  become  rare,  and  as 
the  titles  to  property  become  secure,  the  motives  for  hoarding  cease.     Hoarding 
is  no  doubt  common  now  in  Hindostan  and  China;  but  the  main  demand  there 
for  the  precious  metals  is  not  for  hoarding,  it  is  for  currency.     We  ship'treasure 
to  Asia  because,  on  account  of  the  greater  scarcity  of  the  precious  metals,  labor 
is  cheaper,  and  because  for  that  reason  tea,  cotton,  rice,  silk,  and  many  other 
articles  can  bo  produced  cheaper  there  than  here,  and  we  find  it  more  profitable 
to  import  than  to  produce  at  home.     But  the  Hindoos  and  Chinese  Laving  far 
less  trade  and  manufactures  relatively  than  Europeans,  do  not  need  so  umcli 
coin  relatively,  and  the  increase  of  the  pre<nous  metals  is  ten-fold  faster  amon£r 
them  than  the  increase  of  business;  so  wages  must  nse,  and  their  products  must 
become  dearer,  and  our  gold  and  silver  will  have  less  relative  value  to  tliem^ 
and  othvr  of  our  productions  will  have  more  relative  value.     Then  our  interna- 
tional trade  will  bo  more  of  exchange  than  now,  and  less  of  sale.     Asia  will 
always  be  a  sink  of  the  precious  metals  in  so  far  as  immense  quantities  must  be 
lost,  worn  away  and  used  in  the  arts  amidst  such  vast  multitudes  of  people,  and 
as  the  consumption  is  great  and  the   yield  nothing,  there  must  be  a  steady 
stream  pouring  in;  but  this  stream  after  the  level  of  industry  has  once  been 
reached  will  be  much  smaller  relatively  than  now. 

The  countries  where  labor  is  dearest  must  export  treasure  to  those  where  it  is 
cheaper,  and  the  quantity  of  treasure  that  a  nation  will  swallow  up  is  propor- 
tioned to  its  industry  and  poverty. 

Another  late  WTiter  says : 

Begardinf^  the  amount  of  pold  and  silver  afloat  as  currency  in  the  various  countries  of  tbo 
civilized  world  there  are  very  conflicting  opinions,  but  estimating  the  amount  of  gold  and 
silver  circulating  as  coin  in  Great  Britain,  the  country  in  which  perhaps  the  greatest  economy 
of  the  precious  metals  consistent  with  the  maintenance  of  the  proper  safegujirds  is  observed, 
at  £80,000,000,  and  the  population  at  30,000,000,  and  estimating  the  currency  of  India  in 
1857  at  an  equal  amount,  an  estimate  I  venture  to  think  high,  and  the  population  at 
180,000,000,  it  requires  but  very  little  calculation  to  show  that  India  is  capable  of  yet  absorb- 
ing silver  to  the  amount  of  $400,000,000  in  addition  to  this  amount  for  the  purposes  of  cur- 
rency alone.  Nor  must  it  be  forgotten  that  India  is  able  to  support  a  population  many 
millions  more  numerous  than  she  at  present  possesses ;  nor  on  the  other  hand  that  England  has 
many  means  of  economizing  the  use  of  coin,  which  in  consequence  of  her  immense  extent  of 
area  will  be  denied  to  India,  if  not  forever,  for  many  years  to  come.  If,  then,  it  beadnutted 
that  there  is  even  a  shadow  of  truth  in  these  estimates,  it  may  not  be  unreasonable  to  conclude 
that  there  is  a  possibility,  distant  it  may  be,  yet  still  a  possibility,  of  the  requirements  of 
India  for  currency  puri)oses  approaching  the  enormous  sum  of  $500,000,000  in  silver  coin.* 

*  Tbe  Drain  of  Silver  to  the  East  and  the  Currency  of  India,  by  W.  Manuta  Leei :  London,  1861. 
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It  18  useless  to  attempt  to  say  how  much  currency  a  nation  may  use.  Tlie 
mount  depends  greatly  upon  its  relative  value.  In  an  age  when  a  day's  work 
I  worth  10  cents,  only  one-tenth  as  many  dollars  will  be  needed  for  cun-ency, 
ther  things  bein^  equal,  as  in  an  age  when  a  day's  work  is  worth  a  dollar. 
Vages  in  India  will  not  remain  at  their  present  low  rate,  and  their  rise  will,  in 
self,  make  a  demand  for  money.  We  may  presume  that  an  addition  of 
2,000,000,000  to  the  currency  of  Hindostan  would  raise  wages  there  to  the 
jvel  in  Europe,  and  after  that  importation  of  silver  would  be  only  sufficient  to 
)mponsate  for  the  wear  and  tear.  However,  long  before  that  amount  could 
e  added  to  the  currency  of  India,  the  Hindoos  would  demand  more  European 
oods  than  now,  and  these  would  pay  to  a  certain  extent  for  the  goods  exported 
t)m  India,  and  the  transfer  of  the  precious  metals  would  gradually  decline.  The 
irger  the  stock  of  money  relatively,  the  higher  the  wages,  and  we  may  expect 
lat  when  the  sum  of  $4,000,000,000  is  added  to  the  currency  of  Asia,  the  wages 
len  will  be  as  high  there  as  they  now  are  in  Europe;  but  before  that  time  the 
ages  may  have  doubled  in  Europe. 

A  Great  Increase  of  Production  Probable. — A  great  increase  in  the 
reduction  of  both  gold  and  silver  is  probable.  In  California,  Australia,  and 
iberia,  gold  mining  is  now  conducted  under  many  disadvantages.  In  the  two 
inner  wages  and  interest  are  exceptionally  high,  and  in  all  there  is  a  lack  of 
lat  thorough  knowledge,  and  of  those  economical  modes  of  working,  which  can- 
Qly  be  adopted  by  a  generation  educated  to  the  business,  and  devoted  to  it  as 

life-long  occupation.*  In  Spain  and  Brazil,  which  were  once  very  rich  in 
did,  and  would  probably  pay  for  hydraulic  washing,  there  must  be  numerous 
nartz  veins  that  are  now  untouched. 

These  will  be  made  productive.  The  Andes  and  the  Altai  will  be  explored 
ith  care,  and  hundreds  of  veins,  as  rich  and  large  as  those  of  Potosi  and  Guana- 
lato,  will  be  found.  Machinery  will  be  improved,  so  that  tunnels  or  adits  largo 
lough  for  wagons  can  be  bored  20,  30,  or  40  miles  long  through  high  moun- 
lins,  so  as  to  pay  for  purposes  of  travel,  and  at  the  same  time  any  lodes  that 
lay  exist  in  the  chain  will  be  opened  to  a  depth  far  below  anything  now  known 
I  mining.  The  great  lodes  of  the  future  will  not  be  discovered  by  such  acci- 
ents  as  those  which  revealed  Potosi,  Cerro  Pasco,  Sombrerete,  Chaiiarcillo  and 
ic  best  mines  of  Catorce.  If  veins  like  those  could  be  found  by  chance,  what 
-ill  not  the  well-directed  explorations  of  the  future  find?  It  is  scarcely  to  bo 
oubted  that  a  largo  tunnel  commenced  1,500  feet  above  the  sea  level  on  the 
estem  slope  of  the  Sierra  Nevadas  at  any  point  between  latitude  30°  and  40** 
^ould,  in  the  course  of  10  miles,  run  through  a  multitude  of  rich  lodes.  Wo 
avc  reason  to  believe  that  when  the  great  mountains  were  formed,  numerous 
irge  fissures  running  in  some  places  for  hundreds  of  miles  were  filled  with 
uriferous  and  argentiferous  quartz,  and  we  fail  to  find  them,  not  because  they 
re  not  there,  but  because  they  are  covered  with  earth,  and  because  the  clambcr- 
ig  hunter,  the  benighted  wanderer,  or  the  charcoal  burner  does  not  pull  up  the  bush 
r  does  not  light  the  fire  at  the  right  spot.  A  tunnel  running  through  the  Andes 
ommencing  near  Lima  or  Santiago  would  reveal  wonders,  and  the  progress 
f  mechanical  industry  is  so  marvellous  that  we  are  justified  in  hoping,  if  not  in 
xpecting,  to  see  immense  tunnels  20  or  30  miles  long  cut  through  high  mountain 
uiges. 

.IIelative  Value  of  Gold  and  Silver. — ^It  is  impossible  to  ascertain  now 
hen  or  how  the  difference  arose  between  the  market  values  of  the  two  metals.t 

*  The  bill  introduced  by  Mr.  Stewart,  of  Nevada,  providiog  for  the  establishment  of  a 
ational  school  of  mines,  is  designed  to  remedy  the  present  wasteful  system  of  mining. 

t  Mr.  Albert  Gallatin,  in  a  letter  to  the  Secretary  of  the  Treasury  (Lx.  Doc.,  Jst  sess.  28th 
ong.,  p.  1071)  on  the  relative  value  of  (^Id  and  silver,  says,  under  date  of  December  31, 
529: 

*'  The  relative  value  of  gold  and  filver  baDum  diffen  from  that  of  gold  and  silver  coins. 
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It  may  be  said  that  they  are  almost  eqiinlly  suitable  for  the  purpoecB  of  m<tan. 
Gold  litis  a  hiehor  si>eci(ic  ffra\nty  aiKi  ia  anBceptibie  of  a  higher  polish,  bm  Ota 
difference  in  these  respectH  is  nut  great  enouf^h  to  cau&e  ii  difference  of  50  pw 
wsiit.  iu  value  between  them-  There  ia  reason  to  doubt  whether  the  rehitm 
vahlca  were  ever  proportiunol  to  the  relative  supplies.  We  have  no  preosv 
iuforroaUon  about  eupplics  before  the  Iwginning  of  the  16th  c«utury.  At  thu 
time  an  ounce  of  golil  waa  worth  11.4  ounoea  of  silver.  In  the  conrse  of  thrw 
oenturiee  previous  to  1800  the  stock  of  the  preoioos  uietala  iu  Chrislendom  haid 
increased  $5,800,000,000,  of  which  two-thirds  in  value  and  9G  per  cent,  in  wciglit 
was  olver;  so  that  if  the  value  of  tbo  two  metals  had  been  proportionate  to  the 
supply,  one  ounce  of  gold  ought  to  have  been  worth  30  of  silver  in  1800.  Not- 
withstanding the  immense  pioduotiou  of  ulver  in  tlio  16tli  century,  ihe  relative 
value  of  tlie  two  metals  was  precisely  the  same  in  1^16  as  in  1717 ;  and  not- 
withstanding the  vastly  greater  relative  production  of  sold  (dnce  1849,  the  rela- 
tive values  have  soorcelr  changed.  Wu  observe,  U)o,  tliat  although  gold  is  verj 
Ecnrce  in  India  and  Asia,  it  does  not  bear  eu  high  a  price  aa  in  Kurope.  Tba 
mere  fact  that  gold  is  worth  15  timet)  as  much  per  pound  aa  silver  makes  a  demand 
for  it,  because  it  is  so  much  more  convenient  for  use. 

Although  the  values  have  not  been  regulated  strictly  by  the  supplies,  it  is  ot- 
tain  that  they  have  been  affected  by  them.  In  conseijuence  of  a  great  increase 
iu  the  supply  of  gold  duiing  the  life  of  J  ulius  Cfesar,  an  ounce  from  being  worth 
17  ounces  of  silver  felt  to  bo  worth  only  nine;"  and  in  the  last  300  years  gold 
has  risen,  relatively,  more  than  30  per  cent,  in  vaJuo.t 

Mr.  E.  B.  Elliott,  of  Washingtou  city,  hafl  kindly  furnished  the  following  data 
on  this  interesting  subject.     The  annesLd  tabular  statement  has  beeu  prepared 
by  him  with  great  care,  and  diifers  in  some  respects  from  that  of  tbe  Mercuatiltf 
Ua^aune: 
BMif^  tkumarktmlua  rfgtU  to  »il9»r,iml,niJon,  fir  A»  70  wmnfimm  HW  »  Mtt 

iMdunvt.  and  tht  36  ytanfnm  1841  la  1966,  adunve—a  »U,  96  fwr*. 
17C0  to  I7H9  (30  ream)  ....14.50  lo  I 
1790  to  18U9  (30  yeaiB)  ....14.90  to  I 

1810  to  1819  (10  Tears) 15.50  to  I  t  Prior  to  tbe  opoiUDgof  thegold  minca  of  Califoinia 

IfBO  tol829{IOyeni«)  ....15.80tol  *  

1630  to  1840(11  yeani) 

1841 1«  1848  (8  yeora) 15.B3t(i  1 

and  is  liable  to  greater  flnctnationg.  Independent  of  these,  there  are  two  reasona  whid 
make  gold  bullion  more  valuable  in  relation  to  nilver  bnlliou  Ihan  gold  in  relatktD  to  ailnr 
coins.  It  is  more  eipenaira  to  coin  ten  silver  dollars  tbau  one  gold  eagle,  which,  if  0» 
charge  for  coining  is  the  same  for  bolL,  makes,  id  proportion,  the  silver  com  inore  valoable. 
and  the  unavoidable  difference  between  the  legal  and  the  actual  standard  of  the  moat  futhfol 
coins,  aa  well  as  the  similar  original  difference  of  weight  end  the  diminntion  arising  from 
wear,  are  more  sensible  and  greater  in  value  in  gold  than  in  silver  coins,  so  that  the  Ion  in 
melting  the  current  gold  coins  of  any  country  may  be  fnirly  eMimated  at  one- half  per  cent." 

■Chevalier,  page  118. 

i  Hunt's  Merchants'  Magazine  for  August,  1863,  contains  the  following  table,  showit^  fba 
relative  value  of  silver  to  gold  at  various  periods  from  1344  to  1863,  aa  shown  by  the  prices 
paid  b;  the  mint  in  London: 

1344 1  l«  12.475      1547 llo  11.400 

J349 1  to  11.141      1549 1  to  11.350 

1356 1  to  11.286      1552 1  to  11.181 

1401 llo  11. 350      1553 1  to  11. 188 

1421 1  to  10.527      1560 1  to  11.315 

1404 1  lo  10.331      1600 1  to  11. 108 

1486 1  to  11.983     1604 1  to  12.  ItS 

1470 1  to  11.446      1626 1  to  13.431 

1489 1  10  11.429      1666 1  to  14.48S 

1509 1  lo  11.400      1717 1  to  l.\9l» 

1527 1  to  11.455      1816 1  to  I5.W9 

1643 1  to  12.000      1849 1  (0  16.638 

1645 1  to  10.714      1852 1  to  I5.3n 

1546 1  to  10.000     1863 1  to  16.069 
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'aa[4  jeaw) i&.nu  to  j— i 

e8{6jear») J5.34ton 

!63(4  7ear8) 15.  34  to  I  iBi 

164  (2  VBRrs) 15. 37  to  1  f 

166(2  fcani) I5.46totj 


__  ,2ye*ra)    

it.  and  probabljr  most  coaveDieot,  Bint  ratio  of  gold  to  aWvei,  15  to  1 :  proMUt 
ates  mint  ratio  of  gold  to  fractioDtJ  silver,  14.88  to  I :  United  StatM  mint  nillo 
I  Bilver  dollar,  (circuluian  limited  bocanae  ovorvali)ed.)I6  to  1:  British  mint  ratio 

silver,  14.29  to  1 :  French  mint  ratio,  gold  to  silver  5-rrBne  piece,  (ciiciilation  lim- 
lie  undervalued, )  15.5  Co  1 :  French  mhit  ratio,  gold  to  debased  smaller  silver  coin- 
3tol. 

alios  since  1859  were  dedaced  from  tbe  semi-inoiithly  quotations  of  the 
r  otince  of  silver  bars  in  London,  published  from  time  to  time  in  the 
of  the  Statistical  Society  of  London.  From  1841  to  1848  the  values 
were  computed  from  data  Aunished  by  Mr.  Wm.  Newmarch  in  a  valuable 
rad  by  him  before  the  London  Statistical  Society  and  published  in  the 
of  that  society.     From  1760  to  1829,  inclusive,  the  vatnee  were  taken 

Funding  System  of  Mr.  Jonathan  Elliott,  which  forms  part  of  the  Exec- 
Kuments  of  the  second  session  of  the  S8th  Congress.  For  the  11  yeais, 
1840,  inclusive,  there  is  a  lapse  m  the  informatiun  foniished ;  but  it  is 
safe  to  assume  the  ratio  for  this  period  as  15.8,  the  latio  of  the  periods 
ir  and  subsequent  to  the  interval, 

1  be  observed  that  with  the  discoveiyand  working  of  the  California  and 
an  gold  fields  the  relative  value  of  gold  to  silver  fell  from  an  average 
ir  tie  eight  years  1841-8,  jost  prior  to  this  event,  to  an  average  of  15|. 
14  years  1853-'G6,  which  followed  the  transition  period  of  four  years 
2. 

alios  adopted  for  the  purposes  of  coinage  by  the  mint^  of  the  United 
{real  Britain,  and  France,  respectively,  are  herewith  given.  Comparison 
ata  indicates  that  the  simplest  ratio  which  could  suely  bo  adopted  for 
xtses  of  coinage  at  the  mint  is  15  to  1,  a  rate  sensibly  lower  than  the 
'atio  for  at  least  60  years,  and  destined,  it  would  seem  &om  the  present 
tendency  of  the  value  of  gold  as  compared  with  the  market  value  of 
)  remiiin  so  for  years  lo  come.  The  silver  coins  are  thus,  by  the  adop- 
hts  simple  ratio,  overvalued,  which  is  now  the  settled  policy  of  the  civ- 
jrld,  and  if  made  legal  tender  only  in  payment  of  small  sums,  as  is  at 
the  case  in  the  United  States,  in  England,  in  France,  or  in  many  other 
i,  would  circulate  freely  with  our  present  standard  gold  coin — the  latter, 
e,  being  made  legal  tender  in  all  amonnts. 
mportation  of  silver  from  the  silver-producing  conntriee  into  Gi'eat  Brit- 

the  price  per  ounce  for  bar  silver  in  London  at  various  rimes  unce  184S, 
irn  in  the  following  table: 


rear. 

Ounces. 

mmagx 
per  lb. 
troy.' 

Tear. 

Ounces. 

Shillings 
per  11). 
iroy.' 

17,337,226 

20,466.600 
14,715.247 

16,304,403 
18,848,531 
17,421,714 

16,797,  44!i 
14,866,935 
17,041,761 

5&i 

m 

60 
61 
601 
61 
61 
61 
61 

16,798, 163 
9,017,4i.a 
11,909,246 
16.6a4,6S6 
19,054,001 
20,828,538 

Gil 

m\ 

61+1 

w 
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It  was  expected  about  1853^  wlien  the  permanence  of  the  OdilbnuaD  ail 
Anirtxalian  gold  mines  was  no  longer  a  matter  of  doubt,  that  the  relatiTe  vafaa 
of  gold  womd  soon  Ml  as  maoh  as  it  bad  risen  in  the  rixteenth  oentmy,  bA  Ab 
expectation  has  not  heeia  realized.  It  is  imposmble  now  to  fixeeee  or  to  ftm 
any  confident  opinion  whether  gold  will  &11  in  yalne,  as  compared  with  flilnr,ff 
the  present  relative  production  is  maintained.  Chevalier  oontendedy  in  1859, 
that  if  it  were  not  wt  the  &ct  that  France,  since  1850,  had  been  cbaittfaigbsr 
corrency  from  silver  to  gold,  the  latter  metal  wonld  have  fallen  greatly  mvahe; 
and  he  called  France  the  parachote  of  gold.*  From  1850  to  1857  the  Fnndi 
mint  coined  $540,000,000  m  gold,  or  an  annual  average  of  nearly  $BO,OOOjOO^ 
while  for  45  years  previous  to  1848  the  annual  coinage  of  gold  had  beei|  oiil|f 
$4,450,000.  His  a^^nment  would  seem  to  be  that  so  soon  as  a  gold  omieiwf 
had  been  substituted  in  France,  gold  would  fidl,  but  sbce  1857  enough  of  tint 
metal  has  been  poured  into  Europe  to  supply  nearly  all  the  nations  with  gcU 
and  still  there  is  no  noteworthy  onange  in  relative  value. 

There  is  such  an  inmiense  demand  for  ornaments  and  table-ware  made  of  the 
precious  metals,  that  a  long  time  most  elapse  before  it  can  be  supplied.  We 
must  expect,  too,  that  at  no  distant  time  Aisia  will  use  gold  e:(tendvely  for  cv- 
lency,  and  in  fact  it  has  already  commenced  to  do 'so.  We  condder  it  eotiielf 
useless  to  endeavor  to  predict  the  relative  value  of  eold  and  silver  in  the  fatina 
The  financial  and  commercial  history  of  the.  world  during  the  last  ten  yean 
does  not  establish  Chevalier's  idea  tlusit  gold  as  related  to  nlver  mW.  soon  com- 
mence to  fall  in  proportion  to  the  excess  of  its  production.  Aocording  to  Ik 
theory  the  fall  should  have  commenced  already.  In  10  years  that  have  elapsed 
since  he  wrote  $1,200,000,000  have  been  added  to  the  possessions  of  Ohiisten- 
dom,  more  than  enough,  if  his  estimates  were  correct,  to  overstock  the  mariwt 
But  the  market  is  not  overstocked,  as  we  know  fiom  the  foct  that  the  prioe  ienot 
materially  changed.  It  is  undeniable,  however,  that  the  market  wonm  soon  be 
overstocked  in  Christendom  if  there  were  no  outlet.  Gold,  except  for  purposes  <rf 
small  change,  in  sums  less  than  two  dollars  and  a  half,  is  far  more  convenient 
than  silver,  and  is  preferred  for  most  of  the  purposes  of  coin  ;  and  that  preference 
will  extend  to  Hindostan  and  China  so  soon  aa  we  have  no  more  silver  to  spare. 
We  have  now  an  excess  of  silver  or  we  would  not  ship  so  much  away,  and  so 
soon  as  we  Lave  no  longer  an  excess,  the  European  and  American  merchants  in 
Asia  will  tell  thdr  customers  that  they  must  take  gold  in  payment.  The  more 
intelligent  Chinese  see  the  great  advantages  of  a  currency  ot  gold  coin  over  a 
bartering  for  silver  bars,  so  the  more  precious  metal  has  already  come  into  con- 
siderable use,  and  those  Asiatics  who  have  done  business  in  California  and  An^ 
tralia  will  help  to  make  the  change.  If  it  could  be  proved  that  all  the  gold 
must  be  confined  to  Europe  and  America  while  Asia  should  continue  her  donand 
for  silver,  then  a  great  fall  in  the  relative  price  of  gold  within  a  brief  period 
would  have  to  be  admitted }  but  that  proof  cannot  be  fiimishcd.  Some  fluctas* 
tions  have  taken  place  in  the  relative  value  of  the  two  precious  metals  within 
the  last  ten  years,  but  they  are  too  slight  to  furnish  a  basis  for  conclu^ons  of 
any  importance. 

The  coinage  of  all  the  nations  fixes  the  comparative  prices  in  such  a  mann^ 
that  no  change  can  occur  without  overcoming  obstacles  which  did  not  exist  200 
years  ago.  Throughout  Christendom  the  governments  and  the  merchants  say 
that  one  ounce  of  gold  shall  be  worth  15  of  silver;  and  to  prevent  any  Question 
about  the  precise  relation,  coins  of  both  metals  are  in  universal  use  with  a  con- 
ventional value.  The  value  is  conventional  to  a  great  degree ;  we  know  that 
it  does  not  bear  any  precise  proportion  to  the  supply.  If  the  value  is  now  con- 
ventional why  should  not  the  conventionality  stand  T  A  change  in  such  a  mat- 
ter necessarily  implies  loss  and  inconvenience.  The  present  relative  prices  of 
^^^^™^~^"""~^^^^^^^— ^*"^*^"^^'^^^'^^^^^^"^^~  — — ^— ^^— ^— ^—^i^i— ^—       ^— ^^»^ 
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the  two  metals  are  veiy  well  snited  to  the  wants  of  commerce.  We  can  pay 
large  sums  in  gold  wdthont  overloading  a  man ;  we  can  pay  small  sums  in  sil- 
ver with  coin  not  too  small  to  be  handled  or  carried  in  the  pocket.  It  would  be 
very  inconvenient  to  have  all  our  coin  of  equal  value  per  pound,  for  then  large 
Bxuns  woald  be  burdens,  or  small  coin  would  be  too  small  for  our  fingei's.  In 
fact  two  metals  are  hardly  enough  and  so  copper  and  brass  have  been  used  for 
coinage  by  most  civilized  nations,  in  addition  to  the  precious  metals.  Chevalier* 
says,  ^*Nobody  can  say  that  some  day  silver  may  not  also  undergo  a  great  fall, 
"brought  about  by  a  production  which  should  be  distinguished  by  the  two  fol- 
lowing characteristics :  Of  being  much  greater  in  comparison  with  the  employ- 
ments to  which  it  had  hitherto  been  applied,  and  of  being  produced  under  more 
favorable  circumstances,  that  is  at  loss  cost  per  kilogramme  for  the  metal 
obtained.  There  are  strong  reasons  for  thinking  that  if  the  United  States 
annexed  Mexico  and  penetrated  further  into  the  regions  of  Central  America, 
this  event  would  not  be  of  tardy  accomplishment  imder  the  auspices  of  a  race 
so  industrious  and  so  enterprising  as  the  Anglo-Saxons." 

How  Iin)iviDUALS  ARE  Enriched  by  Mining. — The  first  effect  of  the  pro- 
duction of  the  precious  metals  in  rich  mines  is  that  it  enriches  the  individual 
engaged  in  mining,  or  at  least  gives  him  an  opportunity  to  enrich  himself.  A 
large  proportion  of  mankind  are  so  stupid,  so  imprudent,  so  wasteful,  or  so 
indifferent  to  tlie  value  of  money,  that  they  cannot  make  money  when  ^  they 
have  the  best  of  chances,  or  keep  it  after  they  get  it.  The  wages  of  miners  are 
higher  than  those  of  other  laborers,  and  when  the  mines  are  very  rich  the  pro- 
prietors become  possessed  of  immense  sums.  In  the  mining  districts  nearly 
every  man  when  he  goes  out  walking  over  the  hills  keeps  a  lookout  for  "  indica- 
tions," in  hope  of  finding  some  vein  that  may  make  him  a  millionaire. 

The  poorest  white  laborer  in  California  working  by  the  month  gets  a  dollar  a 
day  besides  board,  and  as  the  French  or  German  laborer  in  Europe  receives  less 
than  50  cents  a  day,  the  Califomian  can,  with  his  earnings,  hii'e  two  Europeans 
to  work  for  him,  or  he  can  purchase  as  much  as  two  can  produce,  or  he  can 
afford  to  consume  as  much  as  two  Emopean  laborers  do.  He  wants  their  mer- 
chandise and  they  want  his  gold ;  so  he  exchanges  one  of  his  days'  work  for 
two  of  theirs.  In  this  way  he  may  live  rich,  even  if  on  account  of  his  extrav- 
agant habits  he  does  not  die  rich.  But  the  disproportion  between  wages  iu  Cal- 
ifornia and  Europe  is  still  greater  in  other  occupations.  The  average  pay  of 
laborers  and  the  average  prolits  of  business  men  in  California  are  from  three  to 
^we  aa  great  as  in  continental  Europe  for  labor  or  business  of  the  same  kind, 
and  thd  difference  represents  a  ten-fold  profit.  If  it  costs  75  cents  per  day  to 
live,  the  man  who  gets  one  dollar  per  day  can  lay  by  capital  twice  as  fast  as 
the  man  who  makes  only  87 J  cents.  If  the  laborer  of  California  had  lived 
during  the  last  17  years  with  as  little  unnecessary  expenditure  as  the  laborer  of 
Germany,  there  would  scarcely  be  a  man  among  the  old  residents  without  his 
thousands. 

How  Nations  are  Enriched  by  Mining. — The  second  effect  of  the  pro- 
duction of  the  precious  metals  is  to  enrich  the  nation  which  possesses  the  mines, 
or  to  give  it  an  opportunity  to  enrich  ftself.  Nearly  all  mining  districts  are 
poor,  although  they  consume  luxuries  which  can  elsewhere  be  afforded  only  by 
the  wealthiest.  The  finest  silks  and  the  most  costly  wines  went  to  Virginia 
City  4^ring  the  great  bonanza  in  1862,  and  similar  extravagance  had  been  wit- 
nessed before  at  Potosi,  Cerro  Pasco,  Guanajaato,  and .  Zacatecas.  The  owner 
of  a  rich  mine  cannot  dig  out  the  pure,  precious  metal  with  a  shovel  unassisted ; 
be  must  employ  a  great  number  of  laborers,  and  his  money  runs  all  thi'ough  the 
community  and  stimTilates  every  branch  of  industry.  The  whole  nation  feels 
rich,  and  it  purchases  for  one  day's  work  the  productions  on  which  other  nations 

*  Pago  142.  Sco  eA&o  Chovalior^s  Political  Economy,  section  III,  chapter  I  and  n. 
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have  spent  two  day's.     The  gold  and  silver  are  sent  abroad  to  purchase  tboce 
things  which  can  be  made  cheaper  abroad  where  labor  has  not  felt  the  stimolns. 

How  THE  Precious  Metals  F^ll  in  Value. — ^The  third  effect  of  the 
production  of  the  precious  metals  in  large  quantities  is  that  the  prices  of  other 
articles  generally  are  eflfected.  We  want  gold  and  silver  for  coin  and  for  use  in 
the  arts,  and  the  smaller  the  supply  relatively  to  the  demand  the  higher  the 
value.  The  experience  of  ancient  as  well  as  of  modem  times  has  proved  this 
principle.  After  Alexander  conquered  Persia,  and  enriched  Greece  with  the 
spoils  of  Asia,  three  times  as  much  silver  was  required  to  pay  for  a  day's  work  as 
before;  and  now  it  requires  in  average  years  six  ounces  of  silver  to  porchaee 
as  much  wheat  in  Europe  as  could  be  bought  in  1490  for  one  ounce.*  The  caute 
of  the  change  is  the  great  relative  increase  in  the  supply  of  silver  while  there  is 
no  relative  increase  in  the  supply  of  wheat.  The  result  of  the  great  yield  of  the 
silver  mines  of  Peru  and  Mexico  in  the  16th  century  was  that  between  1550  and 
1600  wheat  trebled  in  price.  The  production  of  the  16th  century  was  about 
$690,000,000,  whereas,  the  production  of  $4,000,000,000  in  the  18th  oentofy 
added  only  50  per  cent,  to  the  price  which  wheat  bore  in  1600,  bat  more  thai 
200  per  cent,  qf  the  price  which  it  bore  in  1500. 

When  we  compare  ancient  with  modem  times  we  see  that  the  rise  in  prioeg 
was  very  much  greater  relatively  in  Rome  after  she  became  mistress  of  the  woril 
than  it  has  been  in  modem  Em*ope  since  the  mines  of  America,  Australia  and 
Russia  have  yielded  their  treasures.  The  difference  is  o^dng  partly  to  the  bet 
that  a  large  portion  of  the  laborers  in  the  Roman  Empire  were  slaves,  and  di 
number  of  those  who  used  money  and  could  possess  plate  was  comparativelf 
small,  and  civilization  was  confined  within  narrow  limits. 

The  decrease  of  prices  was  less  in  proportion  to  the  production  of  the  predkni 
metals  in  the  17th  than  in  the  16th,  and  less  in  the  18th  than  in  the  17th  ceo- 
tury,  because  business  has  increased  with  much  greater  rapidity  in  late  timei 
than  before.  Commerce,  manufiictures,  and  intelligent  agriculture  have  groini 
woiulerfiilly.  Many  branches  of  trade  conducted  mainly  by  barter  several  cen- 
turies ago  are  now  managed  exclusively  ^vitll  money.  The  laborers  are  all  bet, 
and  each  needs  a  stock  of  coin  with  which  to  make  purchases  in  case  of  iiecessitr. 
The  use  of  silver  table  ware  and  of  gold  ornaments  is  verj'  extensive,  and  large 
quantities  of  both  gold  and  silver  are  used  in  various  kinds  of  manufactui-e.  Tte 
introduction  of  steam  in  mills,  boats  and  cai*s  has  doubled  the  productive  capacity 
of  mankind,  and  far  more  than  doubled  the  demand  for  money.  The  speed  and 
cheap  communication  between  all  countries  has  added  vastly  to  the  general 
wealth,  and  has  increased  the  demand  for  the  representatives  of  we^ilth.  Tk 
remotest  parts  of  the  world  are  now  brought  to  our  doora,  and  China  and  Ilia- 
dostan  open  their  laps  to  reC/cive  our  gold  and  silver  and  })veveut  it  from  fallinf 
in  value  by  becoming  too  abundant  in  our  hands.  One  of  the  best  indication 
of  the  increase  of  trade  and  the  spread  of  civilization  is  the  relative  value  of  the 
iprecious  metals,  and  w^e  see  that  a  net  increase  of  $500,000,000,  or  an  additioB 
iof  250  per  cent,  to  the  stock  in  the  16th  century,  trebled  prices  in  half  a  cet 
tury,  while  a  net  increase  of  $5,306,000,000,  or  900  per  cent.,  since  the  y«ff 
IGOO,  has  not  trebled  prices  in  the  last  250  yeare. 

Influence  of  Increased  Productions  on  National  Debts. — But  whit 
ever  may  be  the  relative  position  of  the  two  metals,  it  is  very  certain  that  tk 
time  is  not  far  distant  when  the  price  of  the  two  as  compared  with  other  producalj, 
of  human  labor  must  fall.  They  are  now  increasing  far  more  rapidly  tlianii 
the  demand  for  them,  and  at  the  present  rate  of  increase  they  would  soon  hatr 
to  begin  to  fall  perceptibly.  But  the  production  will  become  much  greater  thii 
it  is.  The  vast  improvements  that  have  been  made  bofh  in  gold  and  s\h'^ 
mining  within  the  last  20  years  are  applied  to  only  a  few  mines;  and  the  rewari 
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for  those  who  introduce  them  into  other  parts  of  the  world  are  so  large  and  so 
certain  that  the  intioduction  cannot  be  delayed  to  any  remote  period.  If  all  the 
argentiferous  lodes  of  Mexico,  Peru  and  Bolivia,  known  to  "be  rich,  were  worked 
with  the  machinery  used  at  Washoe,  their  yield  would  really  flood  the  world. 
The  placers  of  Brazil,  exhausted  for  the  slow  processes  known  a  century  ago,  will 
yield  treasure  greater  than  they  ever  produced  before.  The  hydraulic  process 
is  needed  in  Siberia,  and  in  A&ica,  and  in  many  placers  as  worked  out. 

It  may  do  very  well  in  European  monarchies,  where  it  is  considered  a  nise 
policy,  to  preserve  wealth  in  those  families  which  have  it  now ;  but  in  the  United 
States  our  customs  and  our  laws  favor  the  individual  rather  than  the  family.  We 
have  no  nobility,  no  princely  salaries  for  officials,  no  hereditary  titles,  no  social 
reverence  for  blood,  no  primogeniture,  no  law  of  entail,  no  hampering  of  the 
sale  of  real  estate,  no  restrictions  of  education  to  the  wealthy,  no  exclusive  gov- 
ernmental favor  for  the  rich.  We  are  accustomed  to  see  the  rich  become  poor, 
and  the  poor  become  rich ;  and  we  are  proud  of  our  country  because  here  the 
career  is  open  to  talent,  while  in  Europe  it  is,  comparatively  speaking,  open  only 
to  hereditary  wealth.  Most  of  the  rich  men  of  Europe  are  the  sons  and  grand- 
sons of  rich  men ;  in  the  United  States  the  rich  men  are  mostly  the  sons  and 
almost  invariably  the  grand-sons  of  poor  men.  We  are  then  not  firightened  to 
think  that  those  families  which  hold  large  sums  in  government  and  other  bonds 
should  be  poorer  in  half  a  centmy  than  they  now  are  or  were  thousands  of  years 
a^.  New  deposits  of  silver  will  be  found,  and  the  innumerable  rich  lodes  in 
the  Pacific  slope  of  the  United  States,  not  yet  opened,  will  be  worked  with  profit. 
The  mining  processes  are  now  being  studied  by  numerous  learned  and  able  men, 
and  improvement  after  improvement  will  be  made  in  the  modes  of  reduction. 

The  inevitable  fall  in  the  value  of  the  precious  metals  will  be  a  benefit  to 
mankind  generally.  It  will  reduce  the  wealth  of  the  rich,  and  the  debts  of 
Kiations.  The  dollar  of  debt  which  represents  the  day's  work  of  a  common 
laborer,  will,  before  the  end  of  the  century,  represent  only  four-fifths,  perhaps 
only  two-thirds  of  a  day's  work.  Thus,  national  debts  now  existing  will  be 
reduced  20  or  33  per  cent. — the  interest  as  well  as  the  principal.  The  decrease, 
however,  will  be  so  slow  that  it  will  scarcely  bo  felt  by  any  one  person  j  so  the 
l^neral  public  will  be  benefitted  while  individuals  will  lose  little. 

Chevalier  thinks  that  government  should  do  all  in  its  power  to  keep  the 
relative  value  of  a  dollar  at  the  present  standard ;  but  it  would  be  hard  to  find 
jmy  good  reason  for  such  a  policy. 

The  amount  of  bonds  outstanding  to  be  paid  by  the  United  States  for  national, 
State,  county,  city,  and  railroad  debts  is  not  less  than  $5,000,000,000,  and  a 
tednction  of  50  per  cent,  in  that  debt  by  a  fall  of  50  per  cent,  in  the  value  of 
^gold  and  silver,  will  be  a  vast  benefit  to  the  nation.  Chevalier  assumes  that 
ipold  will  fall,  and  he  urges  France  to  make  silver  the  only  legal  tender,  so  that 
loss  to  the  bondholders  and  the  gain  to  the  government  may  be  as  little  as 
ipossible.  He  says,  "if  both  metals  remain  legal  tender,  as  they  then  were  in 
I  France,  debtors  will  pay  in  whichever  proves  to  be  the  least  in  value."  While 
a  change  from  the  present  policy  in  this  country  and  in  England,  France  and 
many  other  countries  would  seem  to  bo  of  very  doubtfid  expediency,  it  might 
^be  worthy  of  consideration,  under  certain  contingencies,  whether  our  government, 
ilooking  at  the  matter  from  a  difi'erent  stand  point,  should  not  make  both  metals 
legal  tender,  so  that  the  government  should  have  the  benefit  of  any  change  in 
Bemtive  value. 
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FOREIGN  STATES  AND  TERRITORIES, 

LOWER   CALIFORNIA.* 

Geographical  and  Physical  Features. — The  peninsula  of  Lower  California  e 
from  the  23d  to  near  the  32d  decree  of  north  latitude,  about  775  miles  in  a  direct  liii 
varies  in  width  from  about  35  miles  in  its  narrowest  part  to  more  than  twice  that  whe 
widest.  Bounded  on  one  side  by  the  Qulf  of  California  and  the  Colorado  river,  and 
other  bj  the  Pacific  ocean,  it  has  a  coast  line  greater  in  proportion  than  almost  any  t 
similar  area  in  the  world.  Nor  is  this  all ;  owing  to  its  extreroelj  irr^ular  outiix 
coast  is  almost  a  succession  of  bajs,  harbors,  and  roadsteads,  frimishing  convenient 
for  the  numerous  whalers  who  resort  here. 

The  general  impression  seems  to  have  been  that  the  whole  peninsula  was  a  mass  of  i 
mountains,  dry.  barren,  and  desolate.  This  is  by  no  means  the  case :  there  are  mocu 
and  a  large  part  of  the  country  is  dry  and  desolate  enough ;  but  it  has  many  rede 
features,  and  wherever  water  exists  its  fertility  is  astonishing.  That  portion  lying  so 
La  Paz  is  by  fax  the  roughest,  has  the  highest  and  most  rugged  mountains,  the  deepe 
leys,  and  is  in  all  respects  the  most  picturesque.  The  San  Lazaro  chain  starts  as  fo 
near  Cape  San  Lucas,  and  running  north  and  northeast,  culminating  in  the  peak  < 
Lazaro,  perhaps  5,000  feet  high,  falls  near  Triunfo  to  not  much  more  than  1,000  fee 
continuing  nortiieast  again,  rises  in  the  hi^h  and  frowning  masses  of  the  Cacachilas,  n 
a  most  imposing  background  to  the  beautiful  town  of  La  raz,  as  seen  from  the  bay. 
spurs  run  out  from  the  San  Lazaro  chain  down  to  the  west  coast,  while  eastward  spii 
nearly  parallel  chains  fill  in  the  whole  area  to  the  eastern  coast.  Beautiful  valleys 
among  these  mountains.  The  valley  of  San  Jos6  del  Cabo  runs  northward,  east  of  tl 
mountains,  about  20  miles  in  length,  much  of  it  in  a  high  state  of  cultivation,  an 
much  more  that  could  be  easily  rendered  arable  at  trifling  expense.  Other  valleys,  s 
in  size  but  similar  in  most  respects,  occur,  scattered  here  and  there,  and  even  on  the  s 
of  the  high  spur  known  as  the  Sierra  de  la  Victoria  is  said  to  be  a  long  chain  of  litt 
leys  with  the  richest  soil,  finest  of  grass,  a  superabundance  of  dear,  sweet  mountain 
and  bordered  by  groves  and  forests  of  oaks  and  pines.  North  of  this  granite  mas 
extending  with  some  trifling  breaks  to  Sta.  Grertnidi^s  or  San  Boija,  lies  a  belt  of  table 
taias  of  sandstones.  These  almost  everywhere  commence  on  the  west  coast  as  broad  ] 
rL-^iug  towards  the  northeast  so  gradually  that,  were  it  not  for  their  being  cut  by  innun 
canons  which  show  their  steadily  increasing  height,  one  might  still  believe  himself  to 
a  few  feet  above  the  ocean. 

The  regular  elevation  of  the  tables  continues  to  withiu  a  fow  miles  of  the  gulf,  m 
sudden  descent  cuts  them  oft'  with  a  face  so  preei])itou3  that,  except  in  a  very  few  ph 
is  impossible  to  find  a  pass  by  which  to  reach  the  coast.  Seen  from  the  west  side,  the 
tains  look  like  a  sea  of  flat  tables,  barren  and  covered  with  loosfc  stones ;  while  fn 
eastern  face  they  are  steep,  rugged,  and  so  serrated  as  to  lose  entirely  their  tabular  fon 


'^  ExTLORATiON  OF  LowKU  Caijforxia. — All  impoitnnt  and  intorcstinp  scientific  roconnoiHsane 
pwi insula  of  Lower  California  was  made  last  year,  undrr  the  dircetion  of  Air.  .1.  Rush  lJrowm\  wlu 
ized  a  juirty  in  San  Francisco,  consistinj?  of "AL.  Wm.  M.  Gahb,  of  tlio  State  Gt.'olopieal  Survry; 
Vou  Lohr.'of  tlio  Scbool  of  Mines  of  Froilxrtr,  and  a  eorps  of  assistants.  Tho  rcsultH  of  thc»  ex] 
have  not  vet  l>ccn  published.  Mr.  Browne  and  his  i)arty  landed  at  Ca^M*  St.  l.ncas,  from  which  \>o 
pi*oceedetl  by  tlie  coast  trail  to  San  Jos6  del  Calx):  thence  thiouirh  the  valley  of  the  same  nam 
mining  district  of  Triunfo,  near  tho  town  of  San  Antonio.  Ilere  they  spent  several  day.**  examin 
miuc* :  after  which  they  visited  La  Paz  and  Pichiluijrue,  on  the  Gnlf  of  (^alifornia.  At  L*u  P&x  tlioj 
iuteniew  with  Governor  Pedrin  on  the  snbject  of  the  proixxsed  coloniziition  of  the  Territory  by  Am 
Tho  general  feeliji|^  of  the  ])eople  on  that  subject  seemed  to  Im?  favor;ible:  but  no  encourapcraent  wt 
to  the  pixyect  by  the  olficei-s  of  the  Mexican  povennneut  then  in  power.  Judpi'  (Jalvuu,  who  h 
become  governor  of  Lower  California,  is  not  cousiden'd  inimical  to  American  occupation  :  and  th 
bility  is,  he  will  u.se  his  influence  to  promote  the  settlement  and  development  of  the  Ten-iiory,  shou 
poiTuitted  to  remain  in  power,  wluch  is  «ue8tional)Ie.    On  returning  to  Triunfo,  Mr.  ]iro>me  and  h 

5)i-oeured  an  outfit  of  pack-miUes  and  saddle-animals,  and  crossed  the  peninsula  to  the  bay  of  TodoiJ 
b'rom  that  point  they  made  a  dreary  journey  uj)  the  cojist  to  the  bjiy  of  Mapdnleim.  Water  is  8car< 
the  trail,  and  tho  countiy  presents  but  few  attractions,  havinp  an  almost  uuinteiTupte<l  dcsei  t  uf  si 
rocky  masses,  sparsely  covered  with  cactus  Jind  thoray  shrubs.  At  Sala(h),  an  isolattnl  wator-holi 
miles  fn)ni  Mapdalena,  the  partv  encamped  to  recruit  their  animals.  Sevend  dnys  were  spent  in 
the  neighboring  shores  of  Mapdalena,  but  no  water  was  found  neairr  than  Salado.  and  the  whole  • 
seemed  to  1)C  without  resources.  Two  whale-ships  lay  at  anchor,  from  which  ilr.  IJrowne  procure^ 
and  crew  to  make  an  exploration  of  the  bay.  Dividing  his  party,  he  start<Hl  the  main  branch  of  t> 
dition  across  to  Loreto,  and  thence,  as  experience  and  the  object  of  the  reconnoissance  might  Bugge^t 
ward  thi-ough  the  peninsula  to  San  Diego.  Having  made  a  careful  examination  of  the  Iwiy  of  Maj 
and  its  shores,  and  gathered  material  for  an  interesting  i-eport.  Mi-.  Browne  cros«<ei\  the  |K»ni\isuln  agj 
San  Hilario,  to  La  Paz,  where  he  remained  a  short  time,  revisiting  Pichiluigue  and  tlie  Triunfo.  Kel 
thence  to  Cape  St.  Lucas,  he  crossed  the  gulf  to  Mazatlan,  and  from  tliat  point  obtained  pa.ssiigo  in  tl 
ernment  steamer  Suawneo  to  San  Francisco.  His  forthcoming  otHeial  report  on  the  mineral  resource 
States  and  Territoriea  West  of  the  Kocky  Mountains  contains  a  ver>-  interesting  and  valuable  contr 
on  the  geology  of  tho  conntry.  from  the  *|ien  of  Mr.  Gabb,  who,  with  his  party,  cros.«ied  the  peninsi 
times,  making  the  entire  trip  from  Cape  St.  Lucas  to  Sim  Diego  on  mulc-baek.  As  this  is  the  first  at 
scientific  rcconnoissanco  ever  mode  or  the  i^eninsula  of  Lower  California,  the  account  trom  Mr.  Gabb 
found  of  great  interest  and  volae.    (Amerioan  Journal  of  Mining.) 
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8  side,  and  adjoining  the  coast,  are  some  good  little  vallejs ;  south  of  Loreto,  for  per- 
3S  20  miles,  is  a  tract  of  level  land  bordering  the  coast,  and  ofien  a  couple  of  miles  wide, 
«t  of  it  covered  with  a  fertile  soil.  Farther  north,  at  San  Bnino,  at  San  Juan,  and  again 
ith  of  Moleje,  are  broad  valleys  forminj^  bays  in  the  hills,  from  three  to  ten  square  leagues 
area,  and  all  excellent  land,  only  requiring  water  to  be  brought  to  the  surface  to  render 
;m  valuable.  On  the  west  side,  adjoining  the  Pacific,  is  a  plain  from  near  Todos  Simtos  to 
I  mouth  of  the  arroyo  of  Purissima,  about  150  to  200  miles  in  length,  and  with  an  average 
ith  of  perhaps  10  miles,  more  than  half  of  which  is  covered  with  good  fertile  soil,  but 
thout  water.  In  the  various  canons  which  cut  the  mesa  lands,  embouching  on  this  plain, 
I  little  vallevs  of  from  a  few  acres  to  several  square  miles  in  extent,  usually  well  watered, 
i  some  of  toem  in  a  high  state  of  cultivation.  Further  north,  between  the  bays  of  Balle- 
s  and  San  l^bastian,  the  plains  exist  again,  merging  into  mesas  on  the  east,  but  separated 
m  the  sea  by  a  range  or  granite  mountains  parallel  with  the  coast,  known  as  toe  Sta. 
ura  range.  Still  further  north,  these  plains  continue  with  occasional  interruptions  to  Rosa- 
%,  where  they  are  cut  off  by  the  rolling  mountain  masses  reaching  the  west  coast.  These 
rthem  plains  are,  however,  for  the  most  part  deserts,  though  a  portion  could  perhaps  be 
laimed. 

^ear  Moleje  the  eastern  side  of  the  range  undergoes  a  change.  The  abrupt  eastern  face 
Is  to  some  extent  and  retreats  from  the  coast,  the  intervening  space  being  filled  with  roU- 
r  hills  or  barren  transverse  ridges  almost  to  Sta.  Grertrudi's.  In  this  space  is  Uie  high  vel- 
lie  mass  of  Las  Virgines,  nearly  4,000  feet  high,  and  running  westward  from  it  to  near 
n  Iguacio  is  a  succession  of  irregular  peaks  and  ridges  of  volcanic  origin. 
By  the  time  the  traveller  has  gone  a  day's  joumev  north  of  Sta.  Qertrudi's  he  will  observe 
;hange  coming  in  the  form  of  the  mountains.  The  heavy  sandstone  beds  that  formed  the 
!sas  begin  to  thin  out,  only  cropping  some  of  the  higher  hills,  the  others  being  peaks, 

r,  and  spurs  of  granite  with  the  irregularity  of  outline  which  usually  characterizes  that 
This  transitionary  state  continues  for  the  next  hundred  miles,  to  San  Boija,  beyond 
licb  the  range  on  the  east  side  splits,  sending  off  a  branch  of  low  hills  to  the  northwest, 
)  main  chain  continuing  along  the  east  coast.  This  latter  chain  continues,  high,  rough, 
i  forbidding,  to  Santa  Maria,  beyond  which  it  extends  as  a  low  range  of  lava-capped 
mite  bills  ot  constantly  diminishing  altitude,  until  it  is  lost  in  the  desert  of  the  north- 
)t.  In  the  mean  time,  the  spur  which  started  from  San  Borjaas  a  chain  of  partially  isolated 
Is  becomes  more  marked  near  the  coast,  and  after  passing  San  Andres  it  assumes  very 
pectable  proportions,  growing  larger  and  higher,  entirely  occupying  half  the  width  of  the 
ainsula  and  connecting  with  the  coast  ranges  of  Upper  ualifornia.  East  of  this,  and  north 
Santa  Maria,  the  country  is  represented  to  be  mostly  a  sandy  desert,  with  a  few  fertile 
)ts.  Scattered  through  the  western  foot-hills,  and  along  the  flanks  of  the  range  bordering 
( Pacific,  are  many  beautiful  and  fertile  valleys,  which  will  be  mentioned  more  in  detau 
ther  on. 

The  water-courses  of  the  country  are  hardly  worthy  of  a  separate  mention.  Of  rivers, 
>perly  speaking,  there  are  none.  The  largest  streams  are  but  a  few  feet  in  width,  except 
ne  few  in  the  extreme  northern  portion,  adjoining  Upper  California.  In  the  valley  of  San 
B^  del  Cabo  is  a  little  rivulet,  fed  by  the  springs  in  tiie  granite  ranges,  and  furnishing  an 
undant  and  Htcady  supply  of  water  for  irrigating  purposes.  A  smaller  but  equally  steady 
eam  is  found  at  Todos  Santos,  and  is  the  means  of  keeping  up  the  prosperity  of  the 
kce.  Similar  permanent  streams  exist  at '  Comondo,  Purissima,  San  Ignacio,  and  else- 
lere,  and  by  supplying  moisture  to  the  soil,  enable  these  places  to  support  a  comparatively 
ise  population.  These  streams  invariably  sink  on  reaching  the  plains,  and  are  lost  to  the 
rfai'e,  though  the  water  could  be  regained  by  shallow  wefis  or  carried  on  the  surface  by 
cbes,  thereby  much  increasing  their  usefulness.  This  latter  plan  was  successfully  fol- 
red  by  the  missionaries  in  several  instances,  the  most  valuable  of  which  is  at  the  deserted 
Bsion  of  Guadalupe,  where  the  water  of  San  Jos4  creek  was  secured  above  the  sink  and 
lied  several  miles  in  a  ditch  or  canal,  the  dilapidated  ruins  of  which  still  exist.  At  Kosarie, ' 
n  Ramon,  Guadalupe,  and  Fia  Juana  are  streams,  one  or  two  of  which  would  be  called 
ers  in  Upper  California ;  that  at  San  Kamon  and  the  Rio  Fia  Juana  carrying  as  much  water 
Los  Angles  river,  if  not  more.     Besides  the'above  there  are  many  smaller  streams,  flow- 

I  perennially  iu  the  canons,  along  a  part  or  the  whole  of  the  courses,  which  I  have  not 
jmed  worthy  ot*  special  mention. 

&.djoining  or  lying  a  little  distance  from  the  coast  are  numerous  islands,  several  of  which 
i  from  20  to  50  miles  in  length.  In  the  gulf  the  largest  is  that  of  the  Angel  do  la  Guarda, 
the  Guardian  Angel,  said  to  bo  rich  in  minerals,  but  very  roclty  and  desolato.  Further 
ith,  below  Loreto,  is  the  long,  narrow  island,  noted  for  its  salt,  called  Carmiu  island. 

II  further  south,  near  Lt^  Paz,  are  the  three  islands  known  as  San  Josef,  Espiritu  Santo, 
d  Cerralbo.  On  the  west  coast  we  have,  among  many  others,  the  large  island  of  Margarita, 
ming  one  side  of  Magdalcna  bay  ;  and  lying  off  the  coast,  opposite  the  bay  of  San  Sebas- 
n,  is  the  large  island  of  Cerros,  or  Cedros,  claimed  to  be  rich  in  copper,  and  famed  for  its 
Id  goats.    Most  of  these  islands  tire  very  rough  and  inhospitable,  and  entirely  unsuited 

either  farming  or  grazing  purposes. 

ks  before  mentioned,  the  wliole  coast  line  ml^ht  be  said  to  be  nearly  a  succession  of  har- 
rs.    Most  of  these  are,  of  course,  small,  shallow,  partially  exposed,  or  have  some  other 
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-drawbacks,  but  several  will  compare  well  with  any  other  ports  on  the  west  coast.  Periupi 
the  finest  is  the  bay  of  Ma&rdalena.  This  bay,  in  the  neighborhood  of  100  miles  from  CaM 
San  Lucas  on  the  Pacific  side,  is  about  50  miles  in  length  and,  in  places,  several  miles  wna 
'It  communicates  with  the  ocean  by  two  entrances,  one  at  each  end  of  Margarita  island,  mi 
is  well  protected  to  the  seaward  by  the  same  island.  Its  importance  as  a  naval  statioD  §m 
our  vessels  cannot  be  overrated,  and  if  our  government  does  not  secure  it  for  this  prnpon^ 
some  European  nation  will  be  very  apt  to  make  an  effort  to  obtain  it  so  sood  as  its  value 
(Aiall  become  known.  Should  any  colonv  of  foreigners  ever  settle  in  Lower  CalifomiSi  it 
will  probfibly  be  placed  on  the  plains  boraerin^  the  long  northern  arm  of  the  bay,  where  tbe 
soil  is  extremely  fertile,  and  an  abundance  oi  water  can  be  obtained  from  shallow  weUs. 
Nearly  opposite  to  Magdalena  bay  is  the  harbor  of  La  Paz,  a  fine  bay,  well  protected  fnm 
all  winds,  except  the  fearful  hurricanes  or  "  temporales  '*  which  blow  in  the  months  of  Sep- 
tember and  October,  and  come  from  such  a  quarter  as  to  blow  directly  up  the  bay.  ■  Eight  or 
nine  miles  down  the  bav  from  the  town  is  a  sheltered  nook,  called  Achiliugue.  used  by  the 
United  States  war  vessel  on  this  station  as  a  coaling  station.  Here  vessels  are  safely  protected 
on  all  sidea.  Half  way  up  the  west  coast  are  two  large  bays— Ballenas,  opening  towards  the 
southwest,  and  San  Sebastiau  Viscaino,  opening  towards  the  northwest.  Into  the  lonner  emp- 
ties the  San  Ignacio  lagoon,  and  into  the  latter  Scammon*s  lagoon.  These  lagoons  are  two 
land-locked  bays,  with  comparatively  narrow  entrances,  and  much  frequented  by  whalers. 
'They  are  said  to  have  many  shoals,  though  the  channels  are  sufficiently  deep  for  lane  ves- 
sels. It  would  be  useless,  in  the  present  connection,  to  mention  in  detail  the  nniiibeikM 
other  ports  on  the  two  coasts.  Suffice  it  to  say  that  there  are  many  used  by  the  regulsr 
coasting  trade,  such  as  the  Puerto  Escondido,  the  harbors  of  Loreto,  Moeje,  Sta.  Maria,  Su. 
Domingo,  nndmany  others. 

There  is  still  another  item  perhaps  worthy  of  notice  under  this  head.  Several  railroad 
routes  across  northern  Mexico  have  been  canvassed.  Most  of  these  have  been  spoken  of  as 
having  their  western  terminus  from  Mazatlan  northward.  Should  such  an  enterprise  ever  bs 
carriea  to  a  successful  termination,  a  short  cut  across  the  peninsula  would  be  of  value  ts 
shorten  the  distance  around  the  cape.  '  Several  possible  routes  exist,  all  of  which,  with  one 
exception,  would  be  required  to  pass  through  Purissima  or  San  Ignacio.  From  the  portef 
San  Bruno,  or  the  neignboring  one  of  San  Juan,  it  is  claimed  that  there  is  a  low  pass  to  the 
head  of  the  Purissima  arroyo.  I  did  not  visit  this  ;  but  if  a  road  could  be  led  into  the  bead 
of  the  Purissima  arroyo  it  could  then  reach  the  west  coast  at,  say  the  port  of  San  Joasioo, 
without  further  engineering  difficulties.  From  the  port  of  Santa  Inez  or  San  Marcos,  abm 
Moleje,  an  easy  route  exists  up  the  arroyo  of  Sta.  Aguida  to  the  base  of  the  main  chain. 
Here  a  mountain,  about  COO  feet  above  the  valley,  has  to  be  surmounted  or  tunnelled  to  reaeh 
the  arroyo  of  San  Ignacio.    Another  way  to  reach  San  Ipnacio  is  perhaps  easier,  however. 

From  the  port  of  Sta.  Maria,  north  of  the  volcano  of  tlic  Virpns,  there  i.s  no  obstruction, 
following  the  arroyo  of  Sta.  Maria  until  we  reach  the  ])ass  of  the  Inferno.  Here  a  tunnel  of 
about  a  mih.'  in  length  would  carry  the  road  to  the  mesa  Hbove  San  Ignacio,  having  a  irentle 
grade  to  the  San  Ignacio  lagoon.  The  easiest  route,  however,  is  from  the  port  of  San  Luis 
by  way  of  the  arroyo  of  Calaunijuit,  past  the  old  mission  of  that  name,  to  the  mesa  of  Sta. 
Ana,  along  this  mesa  to  the  valley  of  San  Andres,  and  down  this  valley  and  the  arroyo  of 
San  Andres  to  the  coast.  Along  the  whole  line  there  will  he  no  tunnelling  required  ;  nature 
has  already  made  the  deep  cuts,  and  there  is  not  a  stream  to  cross.  An  almost  continuous 
plain  extends  from  coast  to  coast,  without  a  greater  rise  anywhere  than  3U  feet. 

Grology. — The  three  geographical  divisions  into  which  I  have  separated  the  peninsula 
are  dependent  for  their  peculiar  features  on  their  geological  structure.  The  rough  mountains 
of  the  south  are  almost  wholly  granitic,  the  table  lands  of  the  middle  arc  made  up  of  nearly 
horizontal  sandstones  and  volcanic  rocks,  while  the  more  northern  portions  combine  the 
ragged  and  irregularly-disposed  ridges  of  the  south  with  occasional  flat-topped  mountains, 
capped  by  rocks  of  sedimentary  or  eniptive  origin. 

All  of  the  higher  ridges  of  the  southern  extremity  of  the  Tcrritor}^  are  maile  up  of  granites 
and  sienites,  and  formed,  during  the  deposition  of  the  heavy  bedded  mesa  sandstones,  ao 
island  of  considerable  height  and  very  irregular  outline.  The  structure  of  these  mountains 
is  so  simple  that  a  further  description  is  unnecessary.  It  is  not  until  within  half  a  mile 
south  of  the  mining  town  of  San  Antonio  that  any  change  in  the  geology  occur.*;.  Here 
mica  slate  is  encountered  for  the  first  time,  and  forms  a  belt  several  miles  wide,  and  running 
from  Todos  Santos,  on  the  southwest,  past  San  Antonio  and  Triunfo,  northeast.  It  prob- 
ably extends  into  the  Cacachilas  range,  and  forms  there,  as  at  the  other  mining  districts, 
the  country  rock  of  the  metalliferous  veins.  Heyond  the  mica  slate  again,  on  the  road 
between  Triunfo  and  La  Paz,  granite  is  encountered,  making  the  face  of  the  range  and 
extending  to  near  the  latter  town. 

In  all  of  the  valleys  scattered  through  these  mountains,  and  in  some  of  the  lone  hills  on 
the  east  side  of  the  peninsula,  are  sedmientary  formations  of  a  comparatively  late  geological 
age.  At  Santiago  I  was  informed  that  three  miles  northeast  of  that  place  is  a  locality  where 
large  fossil  oysters  occur  in  great  abundance,  and  that  they  are  collected  and  burnt  tor  lime. 
I  had  no  opportunity  of  visiting  the  locality,  a  circumstance  which  I  have  regretted  ever 
since.  A  short  distance  further  northeast,  near  the  coast,  ut  a  rancho  called  Los  Martyren, 
is  a  high  hill  of  sandstones,  without  fossils,  dipping  to  the  westward  at  an  angle  of  about 
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15^.  From  its  ^neral  appearance  it  is,  in  all  probability,  of  the  same  a^  as  the  sandstones 
which  make  np  the  mesas  above  La  Paz.  In  none  of  these  sandstones  have  I  ever  succeeded 
in  finding  fossils  by  which  to  obtain  a  cine  to  their  geological  age.  They  probably,  however, 
belong  to  the  same  group  as  the  Miocene  sandstones  of  Upper  California.  They  have  in 
many  respects  the  same  lithological  characters,  and  bear  the  same  relations  to  the  granites 
that  those  rocks  hold  where  we  have  had  an  opportunity  of  proving  their  age.  Besides  this 
very  doubtful  testimony,  there  is  still  another  item  of  evidence  which,  in  the  absence  of  any 
better,  should  have  some  weight.  Mr.  John  Xantus,  an  able  collector,  sent  from  Cape  San 
Lucas  to  the  Academy  of  Natural  Sciences,  of  Philadelphia,  a  few  fossil  oysters,  which,  if 
my  memory  does  not  deceive  me,  belong  to  a  species  very  characteristic  of  the  Upper  Cali- 
fomian  Miocene — O,  titan,  Conrad,  Should  I  oe  correct,  this  is  important,  though  half  a 
dosen  years  is  a  long  interval,  particularly  if  one  had  never  devoted  any  especial  attention 
to  the  specimens  remembered. 

With  so  little  evidence  of  their  age,  therefore,  I  have  hesitated  about  pronouncing  a  decided 
opinion,  preferring  to  leave  it  an  open  question,  trusting  that  some  future  explorer  wiU  be 
more  lucky  than  myself,  and  discover  fossils  from  which  tnese  rocks  c&n  be  assigned  to  their 
proper  place  in  the  geological  scale.  In  consequence  of  the  difficulty  I  have  adopted  the 
provisional  name  of  mesa  sandstone  in  speaking  of  the  formation. 

In  addition  to  this  sandstone,  which  will  probably  be  found  to  have  a  considerable  devel- 
opment along  the  gulf  side  below  La  Paz,  there  is  an  extensive  deposit  of  horizontal  gravels 
mling  or  bordering  all  of  the  valleys,  sometimes  making,  in  part  or  in  whole,  the  mvision 
between  them,  ana  lying  unconformably  on  the  upturned  sandstones,  as  at  the  Martyres. 
This  gravel  formation  is  evidently  the  most  modem  deposit  in  the  country,  perhaps  newer 
than,  the  recognized  post  pliocene  beds,  which  will  be  described  further  on.  It  is  usually 
made  up  of  deoris  of  the  underlying  g^ranite,  but  in  some  places  contains  boulders  of  a  por- 
phyry doaely  resembling  some  whicn  we  encountered  several  hundred  miles  further  north, 
overlying  post  pliocene  strata.  This  porphyry  is  most  abundant  in  the  vicinity  of  the  Mar- 
tyres,  and  from  there  northward.  In  a  few  places  the  gravel  is  replaced  by  a  fine  grairia 
sandstone,  and  is  occasionally,  though  rarelv,  disturbed,  as  at  the  Cuevas,  where  it  tilted 
three  or  four  degrees.  Almost  everywhere  this  formation  takes  on  the  form  of  level  terraces, 
though  often  very  much  cut  up  by  dry  galleys.  At  Sta.  Anita  and  at  Santiago,  where  they 
are  Mst  developed,  these  terraces  are  about  uO  feet  high  and  well  defined.  They  also  exist 
at  Todos  Santos,  and  northward  along  the  coast  for  many  miles.  At  Todos  Santos  the  main . 
terrace  is  about  60  feet  in  height,  but  there  is  also  another  in  the  arroyo  of  about  half  the 
height  The  latter  is  limited  in  extent  and  seems  to  be  very  local.  Going  northward  the 
elevation  diminishes  until  at  last  the  tabular  character  is  entirely  lost.  On  the  northern  bor- 
der of  the  mountains,  approaching  La  Paz  from  the  south,  are  encountered  for  the  first  time 
volcanic  rocks  in  place.  These  form  hills  of  from  500  to  700  feet  high,  of  volcanic  ash  over- 
laid by  beds  of  compact  porphyries  and  trachytes.  The  rocks  are  pretty  regularly  stratified 
and  mostly  dip  to  the  west  ana  northwest,  though  northeast  of  La  Paz  the  disturbance  is 
general,  and  the  dip  in  every  direction.  The  ash  is  to  some  extent  quarried  for  building 
purposes,  and  the  new  church  or  cathedral  now  in  process  of  construction  is  being  built  of 
this  material. 

After  leaving  the  granitic  ranges  south  of  La  Paz  the  whole  appearance  of  the  country 
changes,  and  with  it  the  geolo^cal  structure.-  The  gjanite  itself  has  disappeared,  only  to 
show  itself  as  one  or  two  insignificant  outliers,  and  in  its  place  come  enormous  deposits  of 
sandstones  forming  fiat-topped  mountains,  ragged  and  precipitous  along  the  east  coast,  but 
sloping  off  so  gradually  towards  the  Pacific  as  to  merge  insensibly  into  the  broad  low  plains 
of  the  west  Pretty  regularly  bordering  the  west  coast  and  occurring  occasionally  along 
the  gulf  are  deposits  of  post  pliocene  age,  in  places  filled  with  and  almost  made  up  of  the 
casts  or  shells  of  mollusca,  still  living  in  the  aojoining  waters.  Penetrating  both  these  form- 
ations, and  often  capping  one  or  the  other  or  both  inaiscriminately,  are  deposits  of  volcanic 
origin.  These  volcanic  rocks  usually  occur  as  dikes  or  broad  superficial  sheets  which  have 
been  spread  over  the  top  of  the  mesa  subsequent  to  the  deposition  of  the  post  pliocene,  and 
are  by  no  means  uniform  either  in  thickness  or  in  the  manner  of  their  distribution.  Very 
few  volcanic  cones  exist.  Almost  the  only  ones  are  the  volcano  of  the  Virgines,  north  of 
Moleje,  and  a  series  of  cones  and  ridges  extending  westward  to  near  San  lenacio.  Else- 
where the  eruptions  appear  to  have  taken  place  in  the  form  of  long  fissures,  forming  dikes, 
which,  having  spread  their  surplus  over  the  surrounding  plains,  have  closed,  never  again  to 
reopen.  In  this  manner  immense  areas  have  been  covered  with  caps  of  eruptive  rocks  often 
100  feet  thick,  the  source  of  which  is  now  entirely  hidden,  an  occasional  hint  only  existing 
in  the  denuded  section  of  some  bluff  where  the  dike  has  been  cut  through  by  the  agency  of 
running  water. 

The  post  pliocene  rocks  usually  lie  on  the  lower  mar^ns  of  the  mesa  in  such  a  manner  as 
to  show  that  they  were  deposited  during  the  period  of  elevation  of  this  portion  of  the  penin- 
sula. The  older  mesa  sandstones  are  usually  soi  little  disturbed  that  the  two  formations  seem 
conformable,  though  sufficient  evidence  exists  to  prove  that  the  elevating  force  had  been 
acting  for  a  long  time  before  the  oldest  beds  of  the  newer  formation  were  deposited.  This 
later  series  consists  of  fine  grained  argillaceous  sandstones  and  shales,  some  coarser  light 
^ajr  sandstone,  and  lastly  a  thin  bed,  highly  fossiiiferoos,  as  are  also  some  of  the  earuer 
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strata,  but  the  latter  highly  calcareous.  Where  the  series  remains  nnbroken,  this  last  stratu 
is  always  the  highest,  and  it  is  nearly  made  np  of  the  casts  of  living  species  of  ahells,  Oftm 
Cummingii  bcinp:  almost  the  only  one  retaining  its  stmctore.  At  Porissiina,  on  the  wfik 
slope,  the  mesa  sandstones  have  been  folded  in  a  series  of  lon^  and  graceful  nndnhitkai, 
the  tops  denuded  to  a  nearly  straight  line,  and  the  post  pliocene  lies  unconfonnablj  cappiag 
the  surfaco.  On  the  opposite  side  of  the  mountains  bordering  the  gulf  there  are  still 
marked  instances  of  unconformability,  which  will  be  described  in  their  proper  pla<». 

The  mesa  sandstones  ar^  easily  distinguished  from  the  overlying  rocks  bj  their 
grain,  greater  compactness,  and  above  all  by  their  being  highly  metamorphosed  al<«ig  tke 
greater  part  of  tbeir  eastern  margins.  Another  marked  feature  is  the  presence  of  large  qnaa- 
tities  of  boulders  and  pebbles  of  volcanic  rocks  imbedded  in  them,  sometimes  tosnchn 
extent  as  to  form  even  a  preponderance  of  the  bulk  of  some  strata.  These  boolden  an 
uniformly  small  and  very  much  rounded  near  the  west  coast  wherever  the  rock  is  encoan- 
tered,  and  increase  in  size  towards  the  vicinity  of  Loreto,  or  rather  towards  that  part  of  da 
coast  a  little  below  Loreto,  in  such  a  manner  as  to  point  unmistakably  to  this  region  for  tU 
origin.  Not  only  does  the  size  increase,  but  in  the  same  ratio  is  tho  increase  in  nnmber  «hI 
the  decrease  in  the  amount  of  attrition  to  which  they  have  been  subjected.  The  liiholegieal 
characters  vary  markedly  from  those  of  any  eruptive  rocks  encountered  in  place  on  the  peom- 
sula ;  no  similar  rocks  have  been  discovered  between  the  mesa  sandstones  and  the  under- 
lying granite,  and  the  only  reasonable  conclusion  which  can  be  arrived  at  is  that  they  maat 
have  hee.n  derived  from  a  body  of  land  which  formerly  lay  in  that  region  now  occupied  by 
the  gulf,  and  somewhere  in  tho  vicinity  of,  or  a  little  south  of,  Carmin  island. 

Another  striking  feature  of  this  region  is  the  peculiar  manner  of  the  elevation  of  the  meM. 
It  has  not  been  lifted  by  an  evenly  distributed  iorce ;  not,  like  most  mountain  cluuns,  bj  a 
folding  along  a  given  axis.  Tho  eastern  side  seems  to  have  felt  this  force  almost  alone,  the 
elevation  of  that  portion  lying  to  the  west  seeming  to  be  due  almost  as  much  to  the  ri&i£tf 
of  the  rocks  as  to  tbo  exte*nsion  westward  of  the  uptilting  power.  More  properly  speddog, 
the  great  force  was  exerted  very  nearly  parallel'with  what  is  now  the  coast  line  of  the  gnfi^ 
and  from  there  towards  the  Pacific  this  agency  diminished  so  gradually  as  to  produce  no 
breaks  or  even  foldings  worthy  of  mention.  We  thus  have  the  whole  width  of  tnis  portion 
of  the  peninsula  tilted  np  by  its  edge. from  coast  to  coast,  so  that  travelling  eastward  one 
can  hardly  realize  the  rise  until,  within  15  or  20  miles  of  the  east  coast,  he  nnds  himself  on 
ihe  verge  of  a  precipitous  descent  of  from  2,000  to  3,000  feet  in  height.  This  eastern  escarp- 
ment extends  from  near  La  Pnz  to  near  Moleie,  with  but  few  interruptions,  and  exhibiti 
nearly  every  where  the  projecting  edges*  of  nearly  horizontal  beds  of  sandstone,  sometimes 
ULHitered,  but  usually  mctamorpnosed.  During  the  imperfect  examinations  which  our  lini' 
ited  time  permitted  us  to  make  I  was  unable  to  determine  whether  this  sudden  cutting  off  of 
the  otherwise  undisturbed  beds  was  due  to  a  gigantic  fault,  or  whether  the  eastern  slope  of 
an  anticlinal  axis  had  been  carried  away  by  denuding  agencies.  From  what  little  we  saw, 
strong  arguments  could  be  dedueed  in  support  of  either  hypothesis,  but  I  prefer  leaving  the 
question  an  open  one,  content  with  having  called  the  attention  of  tnluro  students  to  its  solu* 
tiou.  It  is  certain,  liovrever,  that  a  well-marked  axis,  if  not  several,  exists  further  north; 
and  even  at  the  Sauce,  near  Loreto,  tho  presence  of  a  mass  of  granite  at  the  base  of  the 
Sierra  Gigautea,  evidently  exposed  by  denudation,  seems  to  point  to  this  agency  as  the  means 
of  solving  the  difficulty. 

On  the  west  side  the  post  pliocene  strata  form  a  strip  extending  from  below  Magdalens 
bay  to  near  San  Teluio,  with  but  very  tow  iuteiTuptions.  The  eastern  margin  of  this  belt  i* 
prt-tty  clearly  tleiined  by  the  elevation  of  the  mesa,  rarely  reaching  but  a  Tow  hundred  feet 
above  the  Icrvcl  of  the  sea.  It  extends  to  tho  coast  except  along  that  portion  lying  between 
the  bays  of  IJullenas  and  San  Sebastian,  where  the  granite  range  of  Sta.  Clara  cuts  it  o£ 
On  the  east  side,  near  Loreto,  it  occurs  as  hills  several  hundred  feet  in  height,  uptilted  at 
an  angle,  as  high  in  parts  as  55°,  and  dipping  to  the  northeast.  This  disturbance  appears 
to  be  due  in  a  wvy  great  nietisure  to  the  intrusion  of  a  large  mass  of  volcanic  rocks,  which 
separate  the  more  modern  formation  from  the  mesa  sandstones.  Tho  belt  continues  with 
slijxht  interruptions  to  near  the  Sauce,  where  the  post  pliocene  sandstones,  very  full  of  fossils, 
lie  horizontally,  abutting  against  the  face  of  uptilted  mesa  sandstones,  which  are  here  highly 
met  amorphic. 

Proceeding  westward  a  mile  or  two,  tho  older  sandstones  become  horizontal,  assuming  this 
position  by  a  gentle  curve,  their  edges  abutting  against  a  mass  of  granite.  Still  further  wesU 
this  granite  mass  is  seen  to  underlie  the  undisturbed  horizontal  beds  of  the  same  sandstones, 
which  make  the  great  nuws  of  the  m«imtain.  Dykes  of  trachytes  and  porphyries  cut  alike 
the  granite  and  sandstone,  and  in  a  beautifully  exposed  section  on  the  face  of  tho  Gigante*, 
can  be  seen  running  entirely  to  the  surface  of  the  mountain,  over  who.«>e  tlat  top  they  have 
spread  a  rocky  mantle,  which  extends  almost  to  the  plains  of  the  Pacilic. 

Space  tbrbids  me  to  describe  in  detail  all  of  the  minuter  features  of  the  geology  of  tb« 
country.  Suffice  it  here  to  say  that  except  the  retreating  of  the  summit  from  tho  coast  above 
Moleie,  and  the  presence  of  the  belt  of  volcanic  cones  from  San  Iguacio  to  the  volcano  of 
Las  Virgines,  there  are  no  matters  of  special  interest,  until  we  reach  Sta.  Gertrudis,  over 
70  miles  above  San  Iguacio,  and  just  west  of  the  summit  of  the  range.  Here  a  mass  of 
granite  appears  in  the  bottom  of  an  arroyo,  very  similar  in  character  to  that  at  the  Saace. 
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rhe  overlying  sandstones  are  not  disturbed  by  it,  bat  lie  horizontally  oyer  it,  or  abut  against 
he  iriegaJarities  of  its  surface.  Northward  orom  jBta.  Qertrodis  the  mesa  sandstones  lumost 
[teppear,  except  in  the  higher  monntains  to  the  east.  In  this  region  they  seem  to  retain 
heir  former  thickness,  bat  little  abated  to  near  the  baj  of  San  Lais,  wnere  yery  much 
netamorphosed,  disturbed  and  aptilted,  they  gradaaUy  run  out  in  a  series  of  low  ridges. 
Tory  soon  after  leaying  Sta.  Gertmdis,  on  the  road  to  San  Borja,  these  rocks  thin  out,  cap- 
ting  only  a  portion  of  the  higher  mountains,  the  great  mass  of  the  country  being  gpranite. 
!tie  other  stratified  rocks,  both  post  pliocene  and  yolcanic,  at  times  occupy  similar  posi- 
lons,  and  sometimes  the  whole  three  are  found  in  their  regular  sequence  on  the  summit  of 
be  same  hill.  The  yolcanic,  howeyer,  has  been  all  of  thu  time  gluing  ground,  while  the 
thers  are  losing,  and  eyentually  at  the  Paraiso,  and  oyer  the  adjoining  mesa,  it  is  the  only 
ock  foond  capping  the  granite.  At  Trinidad  and  near  Bosarito,  below  San  Boija,  a  few 
tttiiers  of  post  pbocene  form  hills  200  and  300  feet  hi^h,  resting  on  granite,  and  usually 
apped  by  yolcanic  rocks.  A^n,  at  San  Andres  forming  low,  flat  hills,  underlying  the 
mlley  of  San  Andres,  and  forming  the  broad  plains  of  Sta.  Ana,  we  haye  Uie  poet  pliocene 
ztremely  deyeloped  and  extending  to  and  abutting  against  the  highly  uptilted  mesa  sand- 
tones  at  Calaumjuit.  Bordering  the  northern  edge  of  the  mesa  of  S^  Ana,  and  north 
f  the  bay  of  San  Luis,  extending  almost  from  coast  to  coast  is  a  mass  of  ^anite,  which 
ises  at  Sta.  Maria  to  a  height  of  about  3,000  feet,  and  is  here  capped  by  thin  beds  of  the 
ame  sandstones,  which  form  the  plain  of  Sta.  Azia.  In  most  cases  this  sandstone  on  the 
ammit  of  the  mountains  is  capned  with  a  thin  deposit  of  yolcanic  rocks.  The  same  structure 
ppears  to  continue  northwsjd,  as  well  as  we  could  determine  at  a  distance,  as  far  as  the 
ange  could  be  seen.  Groing  westward  towards  San  Fernando  the  yalleys  were  at  first  aU 
cooped  out  in  eranite,  the  kieher  hills  being  formed  at  Sta.  Maria;  but  by  their  steadily 
iiminishing  height,  the  post  puocene  first,  and  eyentually  the  yolcanic  rocks  reached  the 
ilains,  and  the  granite  aisappeared.  Crossing  the  plains  of  Buena  Vista,  the  road  enters 
be  monntiuns  of  the  west  side,  near  San  Fernando,  and  we  found  the  structure  somewhat 
ifferent  from  anything  we  had  encountered  further  south.  The  structure  is  essentially  that 
f  a  broad  eranite  core,  flanked  by  stratified  yolcanic  rocks,  with  many  beds  of  ash,  and  not 
infrequently  uptilted  at  high  angles.  This  is  the  case  on  both  sides  of  the  chain,  and  con- 
innes  to  beyond  San  Diogo.  Westward,  beyond  the  yolcanic  rocks,  and  adjoining  the  coast, 
s  a  broad  belt  of  horizontal  post  pliocene  beds,  which,  with  occasioxial  interruptions,  extends 
o  and  even  beyond  San  Diego,  being  cut  off  several  times  where  the  crystalline  rocks  reach 
he  coast.  We  bad  no  opportunity  of  examining  the  g^logy  of  the  eastern  side  of  the  range, 
lorth  of  San  Fernando,  out  I  have  no  reason  to  suppose  that  any  changes  of  importance 
ake  place  in  that  region.  From  Rosario,  where  the  roaid  reaches  the  west  coast,  after  passing 
hrongh  San  Fernando,  our  route  lay  along  the  western  flank  of  the  mountain,  sometimes 
»n  the  beach,  sometimes  across  the  late  tertiary  tables,  and  occasionally  through  the  rocky 
oot-hills  of  the  range.  There  was  no  important  yariation  from  the  stracture  described 
ibove  along  the  route,  except  at  the  salt  ponds  of  San  Quentin,  where  there  is  an  isolated 
pnoup  of  low  hills,  composed  of  a  dark  gray,  cellular  trachyte,  much  of  it  filled  with  reste 
»f  oliyeno,  and  some  parts  having  an  obscure  basaltiform  tendency.  These  hills  have 
10  obvious  connection  with  the  main  range,  and  the  rocks  of  which  they  are  composed  are 
tntirely  different  from  any  rocks  of  a  simmr  oriein  encountered  elsewhere. 

Various  Resources  of  the  Territory— Mining. — ** Prospecting"  has  been  carried 
m  over  the  whole  length  and  breadth  of  the  country,  but,  on  the  whole,  without  very  marked 
uccess.  In  the  mica  slate  range  of  the  south,  valuable  silver  mines  have  been  found,  and 
n  the  frontiers  a  single  mine  of^opper  has  been  opened,  which  promises  well. 

Of  gold  mines  there  have  been  many,  but  at  the  present  time  not  one  is  being  worked.  In 
he  granite  hills  near  Cape  San  Lucas  eold  has  been  undoubtedly  found,  but  it  seems  that 
he  quantity  was  very  small,  and  the  locality  is  now  forgotten.  Further  north,  about  San 
iiitonio  there  has  been  some  placer  mining  on  a  small  scale.  Women  have  washed  the 
^avel  of  the  arroyo  in  bateas  or  wooden  bowls,  obtaining  a  pittance  per  day,  and  the  custom 
las  been  kept  up  during  the  rainy  seasons  from  time  immemorial.  Some  foreigners  who 
Ie5iired  to  build  a  dam  and  wash  out  the  arroyo  at  once,  were  refused  permission  by  the 
authorities,  on  the  ground  that  it  would  deprive  the  women  of  their  time-honored  privileges, 
n  the  granite  mountains  from  Sta.  Gertmdis  to  San  Borja,  and  even  in  the  metamorphic 
andstones.  almost  as  far  south  as  San  Ignacio,  there  are  innumerable  tunnels,  shafts,  and 
'coyote  holes,"  where  attempta  have  been  made  to  find  paying  quartz  mines.  They  are 
tow,  without  exception,  abandoned.  In  most  cases  the  veins  were  found  to  be  unreliable, 
aere  pockets  or  strings,  and  even  in  these  the  quantity  of  gold  was  not  sufficient  to  pay  for 
rorking. 

Similar  attempts  have  been  made  to  discover  or  develop  silver  mines.  These  are  reported 
s  existing  about  San  Borja,  on  the  island  of  the  Guardian  Angel,  on  the  main  land  opposite 
his  island,  on  the  island  of  Margarita,  and  in  numberless  other  places,  none  of  whicu  have 
yer  yielded  anything  nor  probably  ever  wilL 

About  45  miles  below  La  Paz  is  the  mining  district  of  Triunfo  and  San  Antonio.  Here 
bere  are  several  veins  known,  only  one  or  two  of  which  have  been  sufficiently  developed  to 
orm  a  positive  opinion  as  to  their  value.  Mining  has  been  carried  on  on  all  of  the  veins 
ince  the  time  of  the  missionaries,  but  only  for  the  purpose  of  obtaining  the  decomposed 
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snrface  ores,  which  could  be  amalgamated  withont  roastinj;.  The  result  of  this  kind  of  wodc 
has  been  to  expase  the  veins  along  the  ^ater  part  of  their  course  by  series  of  shallow  piU 
honey-combing  the  surface  and  rendenng  travelling  across  the  hills  rather  perilous  to  • 
stranger.  These  ores  (called  '  *  azoqn6, "  or  quicksilver  metal, )  were  worked  in  amstias  aad 
amalgamated  without  difficulty,  the  silver  existing  in  its  metallic  state,  freed  by  decompoo- 
tion  of  the  sulphurets.  As  soon  as  the  excavations  reached  the  unaltered  ores  of  the  deraer 
part  of  the  vein,  known  as  **  fire-metal,*'  they  were  abandoned  and  new  openings  maoa 
About  9  or  10  years  ago,  however,  systematic  work  was  undertaken,  by  a  company  ftom 
Mazatlan,  on  a  couple  of  mines  called  the  San  Pedros  and  San  Nicholas.  They  have  a  body 
of  good  ore  varying  from  lb  inches  to  three  feet,  mostlv  of  excellent  quality,  and  have  been, 
for  a  number  of  years  past,  in  the  habit  of  shipping  their  first-class  ore  to  Germany.  Tie 
material  shipped  averages  over  $100  per  ton  of  silver,  and  the  expenses  of  minizig,  frngiit, 
and  everything,  up  to  the  time  of  delivety  in  Freiberg,  amounts  to  about  870.  This  is  too 
much ;  the  ore  could  be  worked  on  the  spot  at  a  greatly  diminished  expense,  and  if  the  com- 
pany had  their  own  mill  they  could  work  inferior  ores,  too  poor  for  shipment,  and  which  an 
now  thrown  away.  The  manner  in  which  the  mines  are  worked  is  execrable,  the  pezsoo  in 
charge  having  hardly  an  idea  of  the  first  principles  of  mining  engineerinj^. 

On  the  same  vein,  three  or  four  miles  south,  are  the  mines  of  the  Triunfo  Company.  Tbej 
possess  four  mines  on  this  vein  and  three  on  another  adjoining  to  and  parallel  with  ibe  fiist 
Of  these  two  have  been  well  opened  and  are  yielding  the  ore  now  being  worked  at  the  mill. 
The  two  are  the  Mendocena  and  Molinena.  The  former  is  on  the  summit  of  a  ridge,  and 
was  first  opened  by  an  inclined  shaft  or  slope  on  the  vein.  The  slope,  rarely  higher  than 
SO^,  was,  at  the  time  of  our  visit,  about  550  feet  deep,  with  five  levels  running  each  way 
from  50  to  300  feet.  The  vein  is  from  8  to  15  feet  wide,  and  throughout  carries  a  body  of 
ore  averag[ing  about,  if  not  over,  four  feet.  The  lower  50  feet  of  the  vein  had  a  body  neaier 
five  than  four  feet.  The  ore  does  not  lie  in  chimneys,  but  in  a  continuous  sheet,  extremely 
uniform  both  in  thickness  and  quality.  It  is  a  compound  of  various  sulphurots,  in  wluck 
antimony  and  lead  predominate.  From  a  series  of  carefully  made  assays,  Mr  Lohr  repoits 
that  the  average  ores,  such  as  are  being  worked  at  the  mill,  contain  from  $90  to  $121  per 
ton,  while  picked  specimens  assayed  as  high  as  $225.  In  the  Mendocena  mine  alone  we 
computed  that  there  was  ore  enough  exposed  on  the  various  levels  to  keep  the  present  Si- 
stamp  mill  running  for  over  five  years,  working  20  tons  per  day.  Over  900  tons  of  ore  were 
stacked  at  the  mill  waiting  for  reduction,  and  on  entering  the  mine  we  could  hardly  tell 
whence  it  had  been  taken.  Most  of  it  had  really  been  obtained  while  doing  what  is  usually 
counted  '*  dead  work  '*  in  the  mine — sinking  the  slope  and  running  the  galleries.  The  Mob* 
neiia  is  on  the  same  vein  and  adjoining  the  Mendocena,  taking  in  the  side  of  the  hill.  A 
tunnel  was  being  run  on  the  vein  here,  intended  to  strike  the  base  of  tbe  slope  of  the  Men- 
docena and  form  its  seventh  level.  By  this  means  a  large  amount  of  hoisting  will  be  avoided 
and  all  necessity  for  pumping  obviated.  The  other  mines  of  the  company  are  being  opened 
slowly.  One  on  the  adjoining  vein  has  already  yielded  considerable  ore,  of  a  character  ditfcr- 
ent  from  the  other  vein.  In  it  zinc  predominates,  and  the  ore  is  said  to  be  much  less  refrac- 
tory than  that  from  the  Mendocena.  This  company  started  with  a  10-stamp  mill,  and  having 
ascertained  the  proper  method  of  working  their  ores,  replaced  it  by  one  vf'iA  stamps,  which 
was  receiving  the  finishing  touches  as  we  started  on  our  way  northward.  Since  then  the 
news  has  been  perfectly  satisfactory.  The  last  two  steamers  nave  brought  to  San  Francisco 
bullion  to  the  value  of  upwards  of  §30,000,  as  the  result  of  about  six  weeks'  actual  working 
of  the  ores.  The  company,  in  justice  to  itself,  should  at  least  double  its  mill  capacity  imme- 
diately. 

Besides  these  mines,  which  I  have  described  somewhat  in  detail,  because  they  are  the  only 
ones  on  which  work  was  being  actively  prosecuted,  there  are  many  more  on  tlie  same  veins 
which  have  been  partially  developed,  and  show  every  evidence  of  value.  Among  the«e 
might  be  mentioned  more  particularly  the  Sta.  Maria,  the  Soledad,  and  the  Fortuua.  In 
eacli  of  these  are  good  bodies  of  ore,  identical  in  character  with  the  Mendocefia  or  the  Mexi- 
can mines.  I  cannot  here  give  a  catalogue  of  all  the  mines  which  are  known  or  supposed  to 
be  valuable ;  BuflBcc  it  to  say  that  many  others  have  been  opened,  and  the  time  will  doubtless 
come  when  they  will  be  all  thoroughly  proven.  Labor,  wood,  salt,  and,  in  fact,  all  the  acces- 
sories for  the  mining  and  reduction  of  silver  ores,  are  cheaper  here  than  in  upper  Califoniia 
or  Nevada,  and  as  soon  as  Lower  California  shall  have  fulfalled  her  manifest  destiny  a  new 
era  of  life  and  activity  must  spring  up  here,  and  make  this  one  of  the  most  productive  silver 
districts  on  the  coast. 

Copper,  like  gold,  is  reported  from  nearly  every  part  of  the  Territoiy ;  numberless  mines 
have  been  opened,  and  invariably  abandoned.  The  Delphina  mine  is  the  only  one  that  seems 
at  all  promising.  This  mine  is  in  the  northwestern  part,  between  San  Tehno  and  Sta. 
Tomas.  The  principal  work  is  a  shaft  about  150  feet  deep,  which  we  did  not  examine,  fear- 
ing the  presence  of  gas  at  its  bottom.  There  bein^  nobody  present  who  knew  the  mine,  we 
did  not  feel  inclined  to  run  any  risks.  On  the  surface,  however,  there  has  also  been  consid- 
erable work,  and  the  vein  appears  in  a  cut,  over  50  teet  deep,  to  be  very  well  detiued,  with 
distinct  walls  and  from  five  to  seven  feet  wide.  The  ores,  (of  course  surface  ores,)  oxi<ic?, 
and  carbonates  are  usually  rich  and  abundant.  Between  300  and  400  sacks  are  stacked  at 
,'the  mine  ready  for  shipment,  and  1  have  been  informed  that  several  hundred  sticks  mor«  of 
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he  smne  character  are  at  San  Isidro,  the  shippiDg  point,  aw^tin?  a  rise  iii  the  market  price 
>f  copper,  80  that  the  proprietors  can  sell  witnout  sacrifice.  OTooarse  it  is  impossible  to 
>rophc»y  the  future  of  a  copper  mine  on  the  character  of  its  surface  ores,  but  it  is  claimed 
bat,  so  far  as  the  work  has  gone,  the  vein  has  not  changed  materially  in  character. 

Baser  metals  exist,  also,  in  the  Territory,  but  there  has  never  been  anj  active  search  made 
jr  them,  and  many  a  year  must  elapse  before  they  can  become  valuable.  Coal  has  been 
eported  in  a  few  places  where  it  does  not  exist.  It  is  said  to  be  found  near  the  Ojo  de  Lie- 
»r6 ;  it  may  be  that  some  *  *  brea  "  or  asphaltnm  is  found  there  and  the  two  minerals  confounded, 
.  mistake  that  has  often  occurred  in  Upper  Califomia. 

Salt  occurs  in  almost  innumerable  localities,  but  there  are  three  spots  which  are  noted  both 
or  the  quantity  and  quality  of  the  mineral  there  obtained.  These  are  San  Quentin,  Ojo  de 
uiebre,  and  Carmin  island,  in  the  Gul£  We  did  not  visit  either  of  the  latter  places,  but, 
ontented  ourselves  with  examining  the  ponds  of  San  Quentin.  These  ponds  or  little  lakes, 
Alf  a  dozen  in  number,  vary  in  area  from  one  to  five  acres.  They  are  situated  near  the 
oast  among  a  number  of  sand  hills,  and  separated  from  the  beacn  only  bv  low  ridges  of 
and.  They  are  quite  shallow,  and  the  salt  CTystallizes  on  the  mud  flats  on  their  margins  in 
lakes  of  half  an  inch  or  more  in  thickness.  By  a  dexterous  motion  this  salt  is  lifted,  unsoiled 
rom  its  soft  bed,  thrown  into  heaps,  whence  it  is  canied  to  the  vessel.  At  present  the  place 
i  abandoned.  The  royalty  required  by  the  Mexican  government,  the  cost  of  collecting, 
auling,  and  shipping,  and  the  high  United  States  tariff  on  imported  salt,  in  the  agg^gate 
mount  to  so  nearly  the  price  of  tne  material  in  San  Francisco  as  to  completely  eat  up  all 
•rofits,  and  thus  effectually  close  the  only  market  to  which  this  salt  can  be  taken. 

Sulphur  is  found  in  moderate  quantities  near  Moleje,  and  is  said  to  be  very  abundant  in 
be  vicinity  of  the  volcano  of  the  Virgines. 

Oypsimi,  generally  in  its  crystallized  form  of  selenite,  occurs  in  many  places  in  the  post- 
liocene  rocks,  or  weathered  out  from  them  and  scattered  over  the  soil.  It  also  occurs  near 
loleje,  but  not  in  the  enormous  quantities  which  have  been  reported  by  interested  parties. 

Agriculture. — The  climate  of  Lower  Califomia  is  so  mild  that  all  the  usually  cultivated 
lants  of  btfth  tropical  and  temperate  countries  grow  side  by  side  in  the  open  nelds.  The 
>west  temperature  we  encountered  in  four  of  the  coldest  months  of  the  year  was  57^  Fahren- 
icit,  and  tne  winter  averages  from  65^  to  70^,  so  far  as  our  own  experience  went.  Sev- 
ral  species  of  palms  are  native,  and  the  date  grows  wild,  thoroughly  acclimatized.  Plan- 
&ins  and  bananas,  figs,  oranges,  olives,  lemons,  limes,  pomegranates,  peaches,  and,  in  the 
torthem  parts,  even  apples  grow  and  flourish,  requiring  but  little  care  when  first  set  out  and 
lone  afterwards.  Vineyar£  exist  everywhere,  and  the  native  wine  is  infinitely  superior  in 
uality  to  that  of  Upper  California.  Fields  of  sugar-cane  are  too  common  to  excite  remark, 
nd  the  manufacture  of  sugar  is  one  of  the  most  important  interests  of  the  southern  part  of 
be  peninsula.  Tobacco  and  cotton  are  cultivated  iu  various  places,  especially  in  the  valleys 
outh  of  La  Paz,  and  over  more  than  half  the  Territory  wild  cotton  is  as  common  a  weed  as 
i  the  Jamestown  weed  (stramonium)  at  home.  The  castor  bean  grows  wild,  a  perennial 
ree  with  a  woody  trunk,  and  melons  are  so  abundant  that  during  their  season  they  make 
he  greater  part  of  the  food  of  the  people  in  some  districts. 

The  principal  agricultural  regions  are  as  follows :  The  vicinity  of  San  Jos6  del  Cabo  and 
iong  nearly  the  whole  of  the  valley  and  its  branches.  Here  wine,  sugar,  dried  fruits,  cot- 
on,  and  tobacco  are  the  principal  products.  The  cane  fields  extend  as  far  as  the  eye  can 
each  from  San  Jose,  and  there  is  still  plenty  of  unoccupied  land,  only  requiring  the  digging 
f  ditches  to  render  it.available.  This  is  necessary,  as  everywhere  else  in  Lower  and  in 
aany  parts  of  Upper  California.  On  account  of  the  rains  being  confined  to  the  wet  season, 
be  dry  season  being  literally  so,  vegetation  requires  artificial  assistance.  Santa  Anita,  12 
ailes  up  the  valley  from  San  Jos6,  is  a  lovely  spot,  connected  with  San  Jos6  by  an  almost 
ontinuous  line  of  gardens,  and  beyond  it  are  ranches  scattered  along  on  every  piece  of  bot- 
om  land,  to  the  head  of  the  valley.  Santiago  is  a  little  group  of  houses  surrounded  by 
imilar  farms  and  gardens,  a  sujgar-mill  or  two  being  engaged  at  the  time  of  our  visit  in  fin- 
shing  the  work  begun  by  the  farmer.  Miraflores,  Las  Palmas,  Los  Martyres,  San  Bartolo, 
cd  numberless  other  spots  prove  that  wherever  an  acre'or  tw«  of  level  land,  or  even  hillside, 
an  be  irrigated,  the  yield  is  such  as  to  make  a  farmer  from  the  Atlantic  States  open  his  eyee 
a  amazement.  We  Califomians  are  so  accustomed  to  large  crops  and  to  seeing  nature  on  an 
xaggcrated  scale  that  we  could  bear  it  with  a  commendable  degree  of  equanimity.  About 
ian  Antonio  are  many  pretty  little  patches  of  ground,  which  will  one  day  be  cultivated,  as 
rell  as  many  spots  on  the  road  to  and  in  the  vicinity  of  La  Paz. 

Todos  Santo  has  a  valley  of  one  or  two  square  miles,  most  of  which  is  planted  in  canes, 
inejards,  and  orchards,  and  every  year  yields  a  fine  revenue  to  the  owners. 

Many  little  valleys  and  nooks  exist  among  the  granite  mountains  of  the  south,  still  unoo- 
upied,  and  which  will  one  day  be  brought  into  cultivation. 

On  the  west  coast,  bordering  the  northern  part  of  the  Bay  of  Magdalena,  and  the  long 
rm  which  extends  northward,  are  extensive  plains,  nearly  level,  rising  insensibly  to  the 
ast,  and,  in  great  part,  covered  with  a  rich  soil.  These  plains,  almost  throughout,  destitute 
f  the  scattered  stones  on  the  surface  which  render  so  much  land  on  the  peninsula  valueless, 
re  covered  with  a  dense  vegetatioo,  of  which  the  larger  species  of  the  cactus  make  a  great 
Art.    There  is  no  water  on  the  sorfiioe,  and  this  fact  alone  has  prevented  their  tettlemeat  by 
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anative  population.  As  soon,  however,  as  land  shall  become  valuable  this  '*iiionte*'  Of  ^'hnAT 
will  be  cleared  ofP,  wells  du(^,  and  nearly  the  whole  tract  will  be  cultivated.  Water  cMT  good 
quality  and  unlimited  in  quantity  can  be  obtained  by  shallow  wells ;  the  sea  breeaesiriD 
supply  the  lifting  power,  and  a  population  greater  thak  can  now  be  found  firom  San  Dicfo 
to  tne  cape  can  here  find  comfortable  homes  and  an  abundant  subsistence.  South  of  LoniB 
18  a  similar  but  much  smaller  tract,  which  also,  like  the  former,  has  an  excellent  harbor  of  its 
own.  Among  the  table  mountains  are  San  Luis,  Comondu,  Purissima,  Sau  I^nado,  aad  • 
dozen  smaller  spots,  some  of  which  are  in  a  high  state  of  cultivation,  while  others  are  captUe 
of  it  were  there  life  enough  in  the  people  to  urge  them  to  it.  Purissima  aloue  Bhips  a  tboi- 
sand  cargoes  of  dried  fruits  annually,  not  to  mention  large  quantities  of  wine  and  sunr. 

Comondu  has  several  sugar-mills  occupied  the  whole  season,  and  the  thousands  of  dale 
and  fig  trees  of  San  Ignacio  fairly  force  their  treasures  into  the  hands  of  an  indolent  aod 
worthless  set  of  proprietors.  The  unappreciative  and  ignorant  laziness  of  these  misenibk 
people  is  enough  to  Keep  a  live  man,  passing  through  their  country,  in  a  healthy  aod  aJmMt 
chronic  HtAte  of  indignation.  But  one  result  can  follow  the  American  acquisition  of  Loiref 
California — the  indolent  mongrel  race  forming  its  population  must  give  way  before  tbe 
enlightened  energy  and  restlessness  of  our  own  people,  as  it  has  done  in  Upper  California  and 
Texas ;  and  Anglo- American  enterprise  will,  within  a  decade,  render  this  Territory  mors  val- 
uable than  would  Mexican  laziness  in  a  century. 

North  of  San  Igoacio  there  is  but  little  of  value  in  an  agricultural  point  of  view  until,  bar- 
ing passed  Santa  Gertrudis  and  San  Borja,  we  arrive  at  the  broad  and  uninhabited  vallej 
of  San  Andres.  This  valley,  with  the  adjoining  plains  of  Santa  Ana,  shonld,  perhaps,  tie 
rather  clasned  with  the  grazing  than  the  agricultural  lands.  The  only  water  existing  nat- 
urally on  the  siirfHce  is  at  the  mouth  of  the  valley,  where  there  is  a  laike  of  brackish  wat«r  . 
more  than  half  a  mile  long  even  in  the  dryest  seasons.  Animals  drink  it  freely,and  the  glass  I 
in  the  valley  seemed  unlimited.  From  the  position  of  the  rocks  it  is  certain  that  water  could 
be  obtmued  by  wells,  and  usually,  in  localities  like  this,  the  well  water  is  good  even  when 
that  of  the  ponds  is  undrinkable.  With  wells  and  windmills  several  square  miles  of  excelkot 
land  could  bo  hero  brought  under  cultivation,  while  an  almost  unlimited  quantity  of  stock 
could  find  pasture  on  the  adjoining  plains,  or  in  the  unoccupied  portions  of  the  vall^.  Fur- 
ther north  are  the  plains  of  Buena  Vista,  in  which  there  is  no  known  water,  but  the  remarks 
on  Sail  Andres  will,  with  slight  modification,  bo  applicable  here  also.  In  the  moantaiu 
adjoining  these  plains  is  the  deserted  mission  of  San  l^emaudo.  The  traces  of  former  culti* 
vation  still  exist,  and  a  few  hundred  dollars  would  be  sufficient  to  repair  the  irrigating  appa- 
ratus, so  as  to  bring  over  100  acres  of  good  land  into  oondition  for  planting.  s 

From  Sau  Fernando  to  the  boundary  most  of  the  arable  land  is  in  the  possession  of  private 
individuals,  tlioiigh  some  tracts  still  exist  as  public  property,  subject  to  deuouuccment,  which 
are  by  no  nieans  to  be  despised. 

After  passinf^  tSt.  Tonias  we  saw  cereals  growing  without  irrigations  and  with  promise 
of  excellent  crops.     Wheat,  barley,  and  outs  were  noticed,  the  former  with  full,  large  headj 
and  short  stalks.    Potatoes  and  ti})pk'S,  adjoining  a  grain  field,  on  the  Guadalupe  ranch, 
reminded  us  of  home,  but  looked  incoiiprruous,  associated  with  olives  and  figs  and  oversbad*     ' 
owed  by  one  or  two  tall  and  graceful  Ian  palms.  I 

Grazing. — Lower  California,  as  a  whole,  can  never  be  very  promising  as  a  stock  countiy.  ' 
Except  in  the.  extreme  northern  portions,  the  thorny  nature  of  the  undergrowih  must  pre- 
vent the  suceesslul  raising  of  sheep  for  wool  pui-poses,  though  mutton  sheep  would  succwd 
admirably  were  there  a  market  for  lliem.  Ilorses,  cattle  and  mule*  thrive.  The  common 
forage  plant  is  the  welbkuowii  "  buneh  grass  "  so  common  over  the  whole  Pacific  slope.  It 
is  nut  until  ;ittev  leaving  San  Borja  that  the  alfalfa  burr  and  other  clovers,  alfilerillo  and  other 
Upper  (.'ulitiornitt  plants,  aequiie  any  importaLce.  In  the  south,  where  severe  droughts  are 
not  uncouinion,  and  where,  at  times,  the  grass  disappears  entirely,  stock  does  not  suffer. 
Here  tall  aniiimls  fare  the  best.  Several  trees  oi'  the  acacia  family,  which  never  suffer  from 
drou»^lit,  wliiclj  grow  everywhere,  aud  on  which  animals  feed  with  avidity,  these  ttike  the 
place  ol  the  ordinary  pasture.  The  principal  of  these  are  the  mcsquite  and  lipua.  Wo  camp^J 
repeatedly  where  there  was  hardly  a  blade  of  giat*s  in  sight,  and  yet  our  mules  had  ailifce 
feed  they  wanted. 

The  high  mesa  lands  about  the  summit  of  the  Gigantea,  and  again  between  Sta.  Gertrudi's 
aud  San  Uoija,  are  said  to  be  never  ail'ected  by  drought.  The  constant  fogs  keep  the  grass 
green  nearly  the  entire  year,  and  cattle  llourish  hero  no  matter  how  dry  the  season  may  be 
elsewhere.  Still  further  north,  between  Kosario  and  San  Diego,  the  country  is  so  nearly 
like  Upper  (Jalifornia,  and  is  subject  to  so  luuirly  the  same  climatic  laws,  that  it  properly 
belongs  with  the  Southern  Coast  Kange  section  of  the  State.  It  is  a  series  of  valleys  scattered 
tlircaigli  the  mountains,  pretty  well  watc^reO,  aud  sharing  the  fortunes  of  Caliloruia,  good  and 
bad  .-casons. 

FisnKiiiK.'<. — Along  the  coasts,  especially  on  the  Pacific  side.^  tho  whale  fishery  is  an 
important  interest.  Most  of  the  large  bays,  more  particularly  Magdalena,  and  Scanimon's 
and  San  Ignacio  lagoons,  are  visited  by  vessels  year  after  year  in  search  of  whales,  wiiich 
freipieut  ilie.^e  >\uters.  probably  for  breeding.  Theie  are,  perhaps,  as  many  jis  from  12  t<i*^' 
vessels  eugajreil  annually  in  this  branch  of  enterprise.  Seal  fishing  has  also  attracted  some 
little  attention,  though  not  as  much  as  it  merits.     Myriads  of  seals  and  sea-lions  line  the 
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shores  and  £^11  an  easy  prey  to  the  hnnter.  On  the  golf  side  the  pearl  fisheries  have  been 
among  the  most  Cftmoos  in  the  world  for  more  than  a  century.  Ever  since  its  commence- 
ment, the  annual  yield  has  averaged  about  t^t^OO  per  year,  and  it  is  still  carried  on.  but  with 
diminished  activity. 

Conclusion.— By  reading  the  foregoing  imperfect  sketch  it  will  be  seen  that  while  Lower 
California  is  by  no  means  the  faultless  country  it  might  be ;  while  by  far  the  greater  portion 
can  never  be  made  available  for  either  mining,  agricultural,  grazing  or  any  other  purposes ; 
while  its  mines  are  few,  its  agricultural  lands  limited,  and  its  supply  of  water  small,  still  its 
position,  its  harbors,  its  climate,  and  its  resources  are  sufficient  to  give  it  a  real  intrinsic 
valne.  From  its  position  with  relation  to  Upper  California,  it  is  mu$h  more  an  appendage 
to  this  State  than  to  Mexico,  out  of  sight  across  the  **Seaof  Cortez."  It  commands  the 
month  of  the  Colorado,  and  thus  affects  the  trade  of  the  great  interior  basin  east  of  the  Sierra 
Nevada.  Its  harbors  are  neither  few  nor  small,  and  they  have  a  direct  value  with  reference 
to  our  trade  and  navy  in  the  Central  Pacific.  Its  agricultural  products  can  be  increased  in 
qoantity ;  its  fisheries  are,  as  yet,  in  their  in&ncy,  and  its  mines  alone  would  be  sufficient 
reason  for  its  acquisition  by  the  United  States.  Further,  everywhere  outside  of  the  moral 
influence  of  La  Paz,  the  seat  of  government,  the  people  are  earnestly  in  favor  of  annexation, 
and  I  am  by  no  means  certain  that  a  popular  vote  on  the  question  would  not  result  in  a 
decided  majority  in  favor  of  such  a  measure. 

MEXICO. 

IfnnNO  IN  Mexico. — Mexico  is  peculiarly  a  mining  country,  and  indeed  it  has  no  industry 
worthy  of  note  save  mining.  The  exportation  of  agricultural  products  and  manufactured 
articles  does  not  average  75  cents  annually  to  the  inhabitant,  while  in  highly  civilized  states 
the  average  is  from  $10  to  $50. 

All  the  past  and  present  importance  of  Mexico  in  the  commercial  world  is  due  to  its  silver, 
which  attracted  the  Spaniards  to  the  country  and  fixed  there  and  determined  the  location  of 
Uieir  towns.  With  the  exception  of  the  capital,  to  which,  of  course,  the  wealthv  men 
resorted  to  spend  their  money,  Puebla  and  Guadalajara,  manufacturing  towns,  and  Vera 
Cms  and  Mazatlan,  seaports,  all  the  largest  towns  were  built  in  the  immediate  vicinity  of 
the  mines,  or  in  the  agricultural  districts  nearest  the  mines.  Gnanajnato  was  a  place  of 
minor  note  till  its  great  mineral  wealth  was  discovered  in  the  middle  ot  the  last  centunr,  and 
then  it  suddenly  rose  to  be  the  second  city  of  the  country,  and  the  adjacent  plains  of"^  Bajio 
at  the  same  time  grew  rich  by  agriculture ;  and  in  the  same  way  the  mining  town  of  Zaca- 
tecas  and  the  agricultural  district  of  Aguas  Calientes  grew  up  side  by  side.  Durango, 
Chihuahua,  San  Luis  Potosi,  Alamos,  and  hundreds  of  others  of  less  note  are  strictly  mining 
towns. 

The  total  registered  yield  of  the  mines  of  Mexico  from  1521  to  1803  is  reported  by  Hum- 
boldt at  $1,767,952,000,  and  he  thinks  that  an  allowance  of  one-seventh  should  be  made  for 
the  unregistered  yield,  giving  a  total  of  $2,027,952,000.  Ward  estimates  the  quantity  pro- 
duced firom  1810  to  1825  at  $159,255,840.  According  to  Whitney  the  yield  of  Mexico,  pre- 
Tioos  to  1845,  was  $2,700,000,000 ;  and  if  we  allow  an  average  of  $20,000,000  for  each  of^the 
22  succeeding  years,  we  have  a  total  yield  of  $3,140,000,000  from  1521  to  the  end  of  1866. 

The  average  annual  yield  of  the  mines  of  Mexico  was  as  follows,  at  various  periods : 

About  1700 $5,400,000     AboutlSlO $19,000,000 

1740 9,000,000                1815 7,000,000 

1770 12,000,000               tl820 10,000,000 

1790 19,500,000              11841 18,000,000 

1800 •22,000,000 

The  amount  coined  in  1825  was  $8,000,000 ;  in  1835,  $11,000,000  ;  in  1845,  $15,000,000; 
in  1856,  $$19,000,000;  and  from  1821  to  ia56,  $2,636,745,951. 

The  opening  of  all  the  ports  of  the  country  to  commerce,  the  great  reduction  in  the  price 
of  quicksilver  caused  by  the  large  production  of  the  New  Almaden  mines  in  California,  and 
the  gradual  increase  of  educated  engineers  and  of  mining  machinery,  have  brought  up  the 
production  of  the  country  to  a  higher  figure  than  that  reached  at  the  beginning  of  the  century — 
that  is,  in  years  of  comparative  peace  and  order,  such,  for  instance,  as  most  of  those  from 
1650  to  1860. 

If  Mexico  had  a  government  as  good  as  that  of  Chili,  and  had  railroad  communication 
firom  Vera  Cruz  and  Mazatlan  to  all  the  principal  mining  districts,  and  were  protected  against 
the  Apaches,  the  production  would  at  least  double  within  ten  years. 

The  argentiferous  region  of  Mexico  is  a  long  triangle,  800  miles  long  from  southeast  to 
northwest,  350  miles  wide  at  the  base  on  the  northern  boundary,  having  the  city  of  Oajaca 
for  its  southern  point. 

Nearly  all  the  mining  districts  of  any  note  are  from  4,000  to  9,000  feet  above  the  sea.  The 
great  elevation  counteracts  the  torrid  influence  of  the  latitude,  and  many  of  the  mining  towns 
nave  very  cool  climates. 


*Daport,  p.  193. 


tib..  194. 


tib.,  p.  190.  §  Lompriere,  p.  214. 
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In  inoj<t  of  the  districts  porphyry  is  found  with  micaceoos  schists,  and  tha  oonjime&aitf 
thone  two  rocks  with  quartz  veins  is  considered  an  indication  of  silyer. 

The  mode  of  miuiD^  generally  is  very  mde.  No  mine  is  accessihle  by  railroad,  and  km 
have  wagon  roads.  Usually  the  reduction  works  are  at  a  distance  from  the  minea,  and  Ae 
ore  is  packed  on  mules.  The  ore  is  brought  to  the  surface  on  the  backs  of  mexit  up  slMf 
inclines,  or  oven  up  perpendicular  shafts,  the  carriers  climbing  up  on  notched  polea.  la 
gome  mines  the  ore  is  carried  by  men  to  the  shaft  and  there  boistea  by  whim.  There  is  do 
mention  in  Humboldt  or  Ward  of  tramways  and  cars  to  bring  the  ore  from  remote  pails  of 
the  drift  to  the  shaft.    Water  is  hoisted  in  the  same  manner  as  the  ore. 

Steam  was  not  ufied  previous  to  the  revolution,  but  it  has  been  coming  into  nse  gradvdi^, 
and  now  mucli  of  the  hoisting,  pumping,  and  pulverizing  is  done  by  it. 

The  general  practice  in  Mexico  as  to  pulverization  has  been  to  mash  the  ore  to  a  ooani 
sand  under  the  stamps,  and  then  grind  it  fine  in  arrastras*  The  degree  of  fineneae  Tacies 
much  in  the  different  districts,  partly  because  of  differences  in  the  ores  and  modee  of  xediK- 
tion,  and  partly  because  of  ignorance  and  prejudice.  At  Guanajuato  the  ore  ia  groondton 
impalpable  powder ;  at  Zacatecas,  Catorce,  and  Fresnillo,  in  a  coarse  flour.  In  1842, 8S  pa 
cent,  of  the  silver  yield  of  Mexico  was  obtained  by  the  jyaid  amalgamation;  8  pv  ceBtVf 
the  Cazo  or  copper-pan  amalgamation,  and  10  per  cent,  by  smelting.*  In  1800  ODe-eereoti 
wassmelted.t 

The  proportion  of  smelted  silver  has  been  decreasing  gradually,  and  will  no  doubt  coa- 
tinue  to  decrease.    A  hundred  years  ago  it  was  two>fifths  of  the  total  yield. 

Since  the  opening  of  the  Washoe  mines  and  the  successful  introduction  of  the  iroo-paa 
amalgamation  thercs  a  number  of  mines  have  been  purchased  in  Sonora,  Sinaloa,  Chihnalnia, 
Duraugo,  and  Lower  California,  by  Americans,  who  have  introduced  machinery  and  Amen-  , 
can  modes  of  working,  and  they  would  probably  have  obtained  some  splendid  results,  at  | 
least  in  a  few  instances,  before  this  time,  if  the  civil  war  had  not  thrown  eveiyt^Dg  iaio 
confusion. 

The  average  loss  of  mercury  in  the  yard  amalgamation  is  a  pound  and  a  half  to  one  pound 
of  silver  extracted. 

The  best  writers  on  mining  in  Mexico  agree  that  the  countir  has  great  wealth  as  jetunde* 
veloped,  and  that  a  time  must  come  when  the  production  of  the  precious  metals  wiU  fitfsar* 
pass  anything  of  the  \iB8i.  Humboldt  said  he  was  **  tempted  to  believe  Enropeana  haf« 
scarcely  begun  to  profit  by  the  inexhaustible  fund  of  wealth  contained  in  the  New  Worid. 
Europe  would  be  inundated  with  the  precious  metals  if  the  deposits  of  ore  at  Bolanoi,  Bato- 
pilas,  Sombrerete,  Rosario,  Pacbnca,  Moran,  Zultepec,  Chihuahua,  and  so  many  other  places 
that  oiijoyrd  an  ancient  and  just  celebrity,  were  assailed  at  one  and  the  same  time  with  all 
the  means  oflereil  by  the  perfection  to  which  the  art  of  the  miner  has  attained." 

The  opinion  of  Wurd  is  given  in  the  following  passages:  **That  the  great  mineral  treas- 
ures of  Mexico  commence  exactly  at  the  point  where  Humboldt  rightly  states  the  labors  of 
the  Spaniards  to  have  terminated,  (above  latitude  24'^,)  is  a  fact  now  universally  admitted 
by  the  native  niinerH,  although  heretofore  but  little  known  in  Europe.  The  states  of  Duraop), 
Sonora,  Chihuahua,  and  Sinaloa  coutaiu  an  infinity  of  mines  liitherto  but  little  known,  bat 
holding  out,  wherever  they  have  been  tried,  a  promise  of  riches  superior  to  anything  that 
Mexico  has  yet  produced.  #  #  »  #  In  common  I  l^liere 

with  all  those  who  have  hud  an  opportunity  of  inqniring  into  the  resources  of  New  Spaia  I 
do  regard  it  so  well  ascertained  a  fact  that  her  mineral  riches  are  almost  unexplored,  that  I 
am  willing  to  rest  nj)on  it  my  whole  calculation  with  regard  to  her  future  importanoe  as  a 
country."     (Ward,  vol.  I,  pp.  127-1(>U.) 

Duport  expresses  himself  thus:  "After  having  visited  only  Tasco,  Real  del  Monte,  aiil 
Guanajuato,  Humboldt  said  40  years  ago  that  there  was  enough  silver  in  the  Mexican  mines 
to  flood  ihe  world  ;  what  would  he  not  have  said  if  he  had  pushed  his  researches  furtber 
north  ?  More  strongly  convinced  than  he  could  possiblv  be  of  the  abundance  of  the  argen- 
tiferous veins,  I  am  not  so  confident  about  the  brevity  ot  the  time  withiu  which  the  program 
of  science  in  Europe,  and  the  free  intercourse  of  all  nations  with  Mexico,  can  exert  any  con- 
siderable influence  on  the  amount  of  the  production  of  the  precious  metals,  "t 

And  again  he  says  :  **The  want  of  capital,  of  political  quiet,  of  population,  and  of  eda* 
cation  in  the  northwest  of  the  republic,  and  of  wide-spread  scientific  knowledge,  and  fioslly 
the  high  price  of  mercury,  are  the  obstacles  which  oppose  the  increase  of  the  production  of 
the  precious  metal  in  Mexico.  These  causes  will  exercise  their  fatal  influence  for  some 
years  yet,  and  will  prevent  the  yield  from  passing  the  figure  which  it  reached  at  the  begin- 
ning of  this  century.  But  these  obstacles  are  not  permanent  in  their  character  ;  they  an? 
only  temporary,  and  will  after  a  time  be  neutralized,  and  then  overcome,  by  the  abundance 
of  the  ore  and  the  progress  of  science,  which  gives  a  wider  dominion  every  year  to  the  powtr 
of  man.  The  time  will  come,  a  century  sooner  or  a  century  later,  when  the  production  of 
silver  will  have  no  limit  save  that  imposed  by  the  steady  decrease  of  its  value.   $ 

Northern  States  of  Mexico.— The  late  Mr.  A.  R6mond,  whose  untimely  decease  i3 
an  irreparable  loss  to  science,  made  a  tour  of  exploration  through  the  northwestern  States 
ot  Mexico  during  the  years  1803,  1864,  and  1865,  in  the  course  of  which  he  carefully  exam* 

'  Duport,  p.  369.  t  Humboldt,  p.  141.  J  Duport,  p.  380.  §  Duport.  p.  406, 
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ined  tlie  gedlo^  of  the  oonntiy,  and  collected  some  Tahiable  statistics  on  the  subject  of  mines 
and  mininf2[.  Professor  J.  D.  Whitney,  of  the  ({eolog^cal  saryey  of  California,  in  March, 
1866,  submitted  to  the  Academy  of  Natural  Sciences  *  an  interesting  report  from  Mr.  Remond. 
The  following  extracts  convey  a  clear  idea  of  the  geological  formation  and  general  charac- 
teristics of  northern  Mexico.  The  tables  accompanying  the  report  show  the  extent,  charac- 
ter, and  condition  of  the  mines : 

"  The  name  of  the  *  Sierra  Madre*  is  usually  applied  to  the  main  range  of  mountains  of 
this  country,  or  the  western  border  of  the  plateau  which  stretches  north  through  the  territo- 
ries of  the  United  States,  forming  what  may  be  called  the  great  orographical  feature  of  the 
continent.  In  nortltwestem  Mexico  this  crumpled  border  of  the  great  plateau  comprises  an 
extensive  mountainous  region,  by  no  means  forming  a  continuous  single  chain,  but  rather 
several  central  ranges,  with  associated  groups  of  parallel  ridges,  all  having  the  same  general 
coiuse,  which  is  approximately  north-northwest  and  south-southeast.  As  the  breadth  oft^ 
chain  widens  as  we  go  towards  the  north,  so,  too,  that  of  the  valleys  increases  in  that  dif^- 
fiion,  the  whole  system  of  mountains  and  valleys  spreadingout  in  something  like  a  fan  shape. 

"Going  north,  the  chain  appears  to  sink  gradually,  although  determinations  of  altitude  in 
northern  Mexico  are  extremely  few  in  nnmMr.  It  is  certain  that  there  is,  in  about  latitude 
3QPf  a  depression  of  the  mountain  ranges  which  extends  entirely  across  the  continent,  and 
which  would  enable  the  traveller  to  cross  from  the  Atlantic  to  the  Pacific,  without  necessa- 
rily surmounting  any  elevation  greater  than  4,000  feet.i  The  southeastern  range  is  the 
highest,  and  the  culminating  point  is  said  to  be  the  Cerro  de  Cuiteco,  60  leagues  northeast 
of  Jesus  Maria,  on  the  western  borders  of  Chihuahua.  The  approximate  altitude  of  the 
Cnmbre  do  Basascachlc  is  7,429  feet,  and  that  of  Guadalupe  y  Calvo  7,825  feet.  To  the 
north,  the  ranges  east  of  Sahuaripa  are  also  very  high ;  but  they  have  never  been  measured. 
Ko  oeaks  or  ridges,  however,  in  this  portion  of  Mexico  attain  anything  like  the  elevation  of 
the  higher  portion  of  the  Sierra  Nevada,  few  if  any  points  exceeding  10,000  feet  in  altitude. 

**  The  direction  of  the  sierra  is  nearly  that  of  a  line  connecting  some  of  the  best  mining 
districts  in  Mexico,  which  are  situated  on  or  very  near  the  summit  of  the  mountains.  These 
districts  are  the  following,  enumerating  them  m  their  geographical  order  from  the  south 
towards  the  north :  in  Durango,  San  Antonio  de  las  Ventanas,  Guaris  imey,  and  San  Dimas, 
remarkable  for  their  auriferous  silver  ores,  and  62  Mexican  leagues  northeast  of  Mazatlan ; 
in  Chihuahua,  Guadalupe  v  Calvo  and  San  Pedro  de  Batopilas,  vielding  fine  specimens  of 
native  silver;  also,  Jesus  Maria,  in  the  same  State,  and  the  Heal  del  la  Cienegnita,  Sonora, 
with  silver  and  gold  mines. 

"Gekekal  Geology.— The  geological  structure  of  the  occidental  slope  of  the  Sierra 
Madre,  as  well  as  that  of  other  parts  of  this  great  chain,  is  exceedingly  interesting,  and,  as 
yet  but  very  little  known,  notwithstanding  the  valuable  investigations  of  Humboldt  and 
other  eminent  men ;  for,  up  to  the  present  time,  the  age  of  the  different  formations  has  never 
been  fixed  with  any  degree  of  accuracy,  from  want  of  materials  and  of  sufiicient  observa- 
tions. In  1863,  ]8(>4,  and  1865,  however,  I  explored  quite  a  number  of  localities  in  north- 
western Mexico,  and  was  thus  enabled  to  obtain  a  pretty  good  general  idea  of  the  geology 
of  that  region ;  and,  in  Sonora,  to  which  my  attention  was  especially  devoted,  I  succeeded 
in  finding  fossils  in  sufficient  quantity  to  allow  of  the  determination  of  the  age  of  the  prin- 
cipal formations  of  the  northern  Sierra  Madre.  By  tracing  the  connection  of  these  rocks 
"With  those  of  Central  Mexico,  additional  light  will  be  thrown  on  those  districts  of  which,  at 
present,  but  little  is  definitely  known. 

**The  igneous  rocks,  which  occur  more  abundantly  on  the  Pacific  slope,  are  granites, 
either  fine  or  very  coarse-grained  ;  porphvries,  more  or  less  feldspathic ;  ana  greenstones,  all 
of  which  are  out  by  numerous  dikes  of  extremely  varied  character.  The  granites,  how- 
ever, are  very  poor  in  veins  of  the  precious  metals,  while  the  porphyries  are  highly  metallifer- 
ous. In  Siualoa  (Candelero)  and  Durango  (San  Dimas)  we  see  that  the  granites  underlie 
the  metalliferous  porphyries,  and  that  the  greenstones,  in  Sonora,  (near  HermosiUo  and  in 
the  vicinity  of  La  Haciendita, )  penetrate  through  them.  , 

"  The  oldest  sedimentary  rocks  which  I  have  observe^  belong  to  the  carboniferous  series  ; 
this  is  represented  in  the  eastern  part  of  Sonora  bv  heavy  masses  of  limestone,  forming  very 
high  and  nigged  ridges,  running  a  little  west  of  north.  The  upturned  strata  are  seen  in 
many  places  to  rest  on  granite.    Argentiferous  veins  occur  throughout  this  formation. 

**TImb  next  group  of  sedimentary  rocks  in  order  is  the  triassic;  this  forms  isolated  moun- 
tain groups  in  Sonora,  and  ofiers  an  interesting  field  for  investigation.  Instead  of  lime- 
stones, it  is  made  up  of  heavy  beds  of  qunrtzites  and  conglomerates,  with  coal-bearing  clay 
shales ;  all  of  these  are  disturbed  and  elevated,  and  rest  on  greenstones,  feldspathic  porphy- 
ries, or  granite.  Wherever  metamorphosed,  the  triassic  rocks  are  auriferous  and  contain 
veins  of  silver  ores.  The  metamorphic  slates  and  limestones  of  the  Altar  and  Magdalena 
districts,  which  include  the  richest  gold  placers  of  Sonora,  may  possibly  be  of  trias.«ic  age ; 
but  the  fossils  collected  are  too  imperfect  to  admit  of  this  being  determined.  There  are 
some  reasons  for  believing  those  rocks  to  be  rather  of  Jurassic  thau  of  triassic  age,  as  they 
differ  in  lithological  characters  from  both  the  triassic  and  carboniferous  of  northern  Mexico, 

*  Proceeding!  Cal.  Acad.  Nat.  Scleneei,  toI.  Ill,  pp.  845-356. 
t8ee  Emory,  io  Mexican  Boondary  Report,  voL  1,  p.  41. 
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resemblloff  rather  the  jnrassic  ffold-bearing  slates  of  the  Sierra  Norada,  In  Ga^ifoinii: 
besides,  tuey  lie  outside  and  to  the  west  of  tfie  Sierra  Madre.  It  may  also  be  noticed  thu 
the  ffold  which  they  fnmii^  does  not  resemble  that  obtained  finom  the  triassic  strata. 

"The  cretaceoos  period  Is  also  represented  at  the  foot  of  the  Sierra  Madre,  at  AriTeehi, ii 
Sonora.  The  strata  oolongin^  to  this  series  are  chiefly  argiUaceons  shales,  and  tber  rait 
npon  porphyries  and  carboniroroos  limestone.  They  have  been  disturbed  and  elevated  omi 
their  aeposition.  The  fossils,  which  they  contain  in  great  number  and  in  a  fine  state  of  pn- 
servation,  will  be  noticed  further  on. 

'*A11  the  above-mentioned  formations  were  already  in  existence  before  the  first  emptio&tf 
the  volcanic  rocks  took  place.  These  latter  are  found  scattered  along  the  whole  Pacific  oomI. 
and  extend  from  the  Ouif  of  California  up  to  the  veiy  summit  of  the  Sierra.  It  is  veiy  int»- 
esting  to  see  the  volcanic  formations  spread  over  so  extensive  a  region,  especially  as  there 
are  no  active  volcanoes  known  in  northern  Mexico,  and  not  even  any  indications  of  andat 
eratera  or  vents. 

**  Mines. — ^The  richest  and  widest  veins  are  those  northeast  of  Maiatlan,  near  Sao  Dioa, 
Guarisamey,  &c.,  in  Dnrango.  These  veins  cut  all  the  rocks  older  than  the  cretaoeov, 
whether  igneous  or  sedimentary.  The  mines  of  Sinaloa  are  richer  than  those  of  Soeoa. 
In  the  former  state  the  or^beanng  portion  of  the  veins  is  from  a  few  feet  to  several  yards  h 
width ;  in  the  latter,  generally  from  one  to  two  feet  In  Durango  and  Sinaloa,  gold,  natifv 
silver,  and  sulphuret  of  silver  occur,  associated  with  galena,  yeUow  blende,  and  Iron  pyritai. 
In  Sonora  the  principal  ores  are  argentiferous  greky  copper,  with  galena,  black  blenoe^  oos- 
per  pyrites,  arsenical  pyrites,  carbonate  ot  lead,  ruby  silver,  arseniod  silver,  and  gold.  Ean 
minmg  district  is  characterized  by  a  peculiar  system  of  veins ;  in  all  as  many  as  20  difEsnai 
tyatems  have  been  observed.  The  most  abundant  vein  stones  are  quarts,  either  chalccdssk, 
crystalline,  or  massive;  brown  spar;  heavy  spar;  oxide  of  iron.  The  veins  oecnrring  is 
the  metamorphic  triassic  rocks  are  usually  parallel  with  the  stratification,  so  that  th^  fit 
nearly  horizontal  where  the  formation  has  been  but  little  disturbed.  As  to  the  yield  of  tht 
silver  ores,  it  varies  extremely,  and  it  would  be  necessary  to  enter  into  a  full  descriptios  sf 
all  the  different  districts  to  give  an  idea  of  it    It  vaaj  be  noticed,  however,  that  the 


Bvrites,  which  is  auriferous  in  the  Sierra  Nevada,  becomes  argentiferous  in  the  Sierra  Madn. 
Tne  veins  vary  in  their  direction  from  a  littie  east  to  a  little  west  of  north;  the  richest  sm 
near  San  Dimes  run  northeast  and  southwest.  There  are  but  few  rich  mines  in  SoDOfSi  s 
state  of  which  the  mineral  wealth  has  been  much  exaggerated.  There  are,  however,  som 
deposits  of  variegated  copper,  and  veins  of  magnetic  and  specular  iron. 

"The  annexed  tabular  statement  will  give  the  prindpal  tacts  obtained  with  regard  to  Ik 
mines  examined  in  northern  Mexico : 
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Mr.  CummiDgrg  Cherry,  geologist  and  mining  engineer.  Las  written  an  interesting  r^xirt 
on  the  mineral  resources  of  Sonora,  published  by  the  Cincinnati  and  Sonora  Mining  Aaaoieii- 
tion  It  contains  a  great  variety  otvaluable  information,  and  shows  conclasiyelj  the  necei- 
sity  of  railroad  communication  to  develop  the  rich  mineral  resources  of  that  country. 

**  At  present,"  says  Mr.  Cherry,  **the  roads  are  principally  the  simple  pack-trails  of  the 
country.  From  Gnaymas,  the  port  of  entry,  a  good  wagon  road  passp-s  by  way  of  Hermodllo 
to  Ures,  and  thence  up  the  Sonora  river  to  Arispe."  Another  wagon  road  from  Gnaymas 
passes  through  San  Marcial  and  Matape.  Nearly  the  whole  country,  however,  is  travened 
oy  pack-trails. 

Keferring  to  the  miscellaneous  resources  of  Sonora,  as  connected  with  the  business  of 
mining,  Mr.  Cherry  gives  the  following  data: 

**TiMBER. — A  valuable  element  in  mining  enterprises,  and  one  which  the  western  aad 
southern  districts  of  Sonora  are  very  deficient  in,  is  timber  of  such  quantity  and  quality  as 
may  be  desired  for  building  purposes  and  fuel.  The  timber  and  lumber  used  in  the  erectioa 
of  the  beneficiating  and  other  mining  works  of  most  of  the  American  enterprises  in  S<Hiori 
and  southern  Arizona  have  been  necessarily  brought  from  San  Francisco,  and  conveyed  to 
the  mines  at  heavy  expense." 

In  some  parts  of  the  country  the  smaller  kinds  of  timber  abound  in  considerable  qoantitieB. 
At  one  place  visited  by  Mr.  Cherry : 

**0n  the  river  margins,  cottonwood,  ash,  willow,  walnut,  and  sycamore  of  good  sice  and 
quality  abound.  On  the  bottom  lands,  the  lands  formerly  cultivated,  is  a  dense  forest  of 
mesquite,  so  thickly  matted  that  we  were  in  places  obliged  to  cut  paths  through  it  I  was 
surprised  to  find  many  of  these  trees  three  feet  in  diameter,  as  in  other  localities  they  seldom 
attain  a  diameter  of  more  than  six  or  eight  inches,  and  with  one  exception  this  was  the 
most  extensive  forest  of  these  trees  I  had  seen.  In  the  tributary  canons  and  on  the  hill- 
sides they  also  oecur  in  numbers,  but  smaller.  This  mesquite  timber  cannot  be  too  highly 
appreciated  as  a  fuel ;  it  bums  long  and  fiercely,  and  gives  an  intense  heat.  It  is  partiea- 
larly  valuable  for  charcoal,  which  I  pronounce  a  superior  article.  On  the  hills  are  sevcnl 
varieties  of  oak,  and  on  the  higher  mountain  peaks,  two  or  three  leagues  distant,  are  heavy 
forests  of  pine. 

**  Arable  Lands  and  Agricultural  Products.— Two  crops  are  raised  from  the  same 
land  in  the  year,  and  the  yield  is  so  abundant  as  to  occasion  astonishment  to  those  who  are 
unacquainted  with  the  productive  nature  of  these  soils.  The  rainy  season  sets  in  eariy  in 
June,  and  continues  to  October,  though  occasional  showers  fall  until  March.  Com  and 
other  products  which  require  rains  to  bring  them  to  maturity  are  planted  in  June,  and  in  the 
latter  part  of  November,  or  in  December,  wheat  and  other  hardy  products  follow,  though 
ivbere,  as  on  these  lands,  irrigation  may  be  lesorted  to,  the  crops,  however  planted,  are  ever 
sure.  The  wheiit  of  Sonora  is  very  superior  in  quality  ;  its  yield  is  100  to  200  bushels  to  one 
bushel  sown,  and  it  is  not  uncommon  to  pfct  250  to  oue.  Com  yields  large  crops ;  the  native 
variety  is  a  white  flint,  and  may  be  advamag:eously  replaced  with  our  American  yellow,and  other 
varieties.  l*eas  ever  product'  three  abundant  croj)s  in  the  year.  Beans  are  the  favorite  food 
of  the  people,  and  as  they  grace  alike  the  table  of  rich  and  poor,  surprising  quantities  are 
consumed.  I  saw  neither  rice  nor  barley,  thougli  both  may  be  successfully  cultivated.  The^»e 
lauds  are  eminently  adapted  to  the  cultivation  of  sugar  cane,  cotton,  and  tobacco,  which  are 
raised  in  the  nearest  settlements  with  excellent  results.  From  the  sugar-CAue  a  coarse  kind 
of  sugar  called  panoche  is  made  by  the  natives  ;  it  is  a  favorite  article  of  consumption,  and 
finds  ready  sale  at  $25  to  $40  the  cargo  of  IJOO  pounds,  which  leaves  a  handsome  profit  to  the 
cultivator.  Cottou  is  oue  of  the  most  profitable  products  of  the  soil,  and  is  becoming  exten- 
sively cultivated.  The  staple  is  shorter  thau  our  cottons,  though  of  good  quality ;  it  is 
mauutactured  by  the  native  women  into  articles  of  w^earing  apparel.  Tobacco  also  yields 
well ;  it  is  a  profitable  crop,  and  is  becoming  extensively  cultivated.  Besides  these,  Chile 
pepper — a  capsicum  of  great  pungency,  and  one  of  the  necessaries  of  life  with  the  natives- 
onions,  garlic,  melons,  and  sweet  potatoes  are  produced,  and  our  common  potAto  and  vege- 
tables may  be  successtully  introduced.  Fruits  of  excellent  quality  could  be  grown,  espe- 
cially sweet  and  sour  oranges,  figs,  quinces,  and  peaches ;  and  the  grape  could  not  fail  to  be 
a  decided  success.  Besides  the  valley  lands  on  the  river  are  those  of  the  Henrigo  valley, 
comprised  in  the  timber  tiact  already  spoken  of;  they  are  exceedingly  fertile,  and  may  be 
irrigated  from  the  creek  w  Inch  courses  tlirough  them.  Back  from  the  river  are  several  pla- 
teaus of  rich  soils,  containing  in  all,  perhaps,  500  acres,  which,  whil^  they  are  too  elevated 
to  admit  of  irrigation,  would  produce  abunuant  crops  of  com  in  the  rainy  season. 

"  I  he  only  tarmiug  implements  of  the  country  are  a  pointed  stick,  serving  for  a  plough, 
a  hoe,  and  a  sickle,  and  where  such  graud  results  are  attained  with  these,  what  would  not  he 
the  results  of  the  introduction  of  our  improved  agricultural  implements,  and  the  applic^tiin 
of  farming  knowledge  ? 

"Pasture  Lands. — The  higher  lands,  unfit  for  agricultural  uses,  but  covered  with  a 
growth  of  nutritious  grasses,  are  adapted  to  wittle  and  sheep  ranges.  There  are  three  varie- 
ties of  grasses  upon  the  lands,  the  mesquite  grass,  conlinedto  the  ranges  ofthe  me s(iuite  timber; 
the  sacatom,  a  coarse  species  found  on  the  higher  ranges,  and  the  gr(ima  (crondosiujn,) 
oecupyiug  the  plateaus  and  less  elevated  hills.  The  latter  variety  has  much  the  appearance 
of  dry,  curled  whittlings  of  pine  wood,  is  very  nutritious,  and  was  greedily  eaten  by  our 
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mals.  ThroQorhoat  the  entire  year  the  cattle  graze  upon  the  hills,  there  being  no  need  to 
«ervo  the  grasses.  Northern  Sonora  is,  without  dispute,  pre-eminent  as  a  stock-raising 
mtry. 

'Rivers. — The  Yaqui  is  the  largest  stream  in  Sonora,  and  perhaps  the  only  one  which 
,y  be  deservedly  termed  a  river.  It  takes  its  rise  in  the  mountains  near  the  Arizona 
mdary,  and  flows  in  a  southerly  course. 

*  Harbor  of  Guaymas. — Our  short  stay  at  Guaymas  was  sufficiently  protracted  to  impress 
with  the  important  part  it  must  play  in  the  future  of  Sonora.  The  town  is  situated  on 
;  Gulf  of  California,  in  latitude  27°  Alt'  north.  Its  harbor  is  eminently  the  best  on  the  western 
ist  of  Mexico,  being  much  superior  to  either  San  Bias  or  Mazatlan,  and  because  of  the 
de  winds,  particularly  desirable  as  a  port  for  the  trades  of  the  Elast  Indies  and  China, 
le  bay  consists  of  an  inner  and  outer  one,  in  all  four  to  five  miles  in  length,  almost  com- 
)tely  sheltered  from  the  winds  by  the  bold  heights  of  Pajaros  on  the  east,  and  the  islands 
Terra  Firiua,  San  Vicente,  and  Petayas  on  the  west,  leaving  the  channel  narrow  and 
3p  between  them.  Another  entrance,  Boca  Chica,  occurs  betweea  Pajaros  on  the  south 
d  Cochin  on  the  north.  The  tides  am  irregular,  being  governed  by  the  winds  of  the  Gulf, 
dom  rising  and  falling  more  than  four  or  five  feet.  The  depth  of  water  is  two  fathoms  at 
)  mole,  which  is  a  very  superior  one,  to  eight  fathoms  in  the  channel.  The  town  is  sur- 
mded  by  the  irregular  hills  of  the  Coast  range,  through  which  there  is  but  one  entrance 
>m  the  land  side.  These  hills,  devoid  of  vegetation,  give  the  town  a  dreary  aspect ;  it  is 
kail,  and  of  modem  origin,  containing  one  spacions  street,  and  several  cross  thoroughfares. 
J  8*4^0  to  1825,  when  a  free  port,  a  considerable  business  was  transacted  with  foreign  ports, 
d  it  was  not  uncommon  to  find  20  or  more  vessels  loading  and  unloading  at  one  time, 
lis  activity  was  prematurely  checked  by  the  internal  strifes  of  the  following  five  years, 
ring  which  it  lost  over  two-thirds  of  its  population.  During  the  years  1860  to  1864  it 
;eived  an  impetus  from  the  American  mining  and  other  enterprises ;  considerable  capital 
ks  invested  in  town  lots,  and  many  improvements  of  a  permanent  character  were  inaugn- 
;ed,  giving  to  the  town  a  population  ot  over  5,000,  and  the  appearance  and  live-awake  air 
a  California  mining  town.  The  present  unfortunate  strife  and  the  despotic  incubus  of  a 
ench  garrison  shackled  this  new-bom  energy,  and  at  the  present  writing  Guaymas  is  in 
fossilized  a  condition  as  need  be.  Were  it  not  for  the  continual  clanging  of  large  and 
lall  bells  with  hoarse  throats  and  shrieking  voices,  the  daily  occurrence  of  a  procession  of 
ints,  images,  and  wax  candles,  the  snarling  of  curs,  the  rioting  of  marines  from  some 
-eign  war  vessel,  and  the  occasional  view  of  a  native  propping  up  a  house,  or  picking 
rmin,  we  would  have  no  out-door  indications  from  which  to  conclude  the  place  was  settled, 
ith  the  native  inhabitants,  life  seems  to  be  a  dolce  far  nicnte^  or  more  tmly,  wretchedness, 
;h  and  inanity.  There  are  a  number  of  fiuo  stmctures  of  the  architecture  peculiar  to  this 
antry,  and  a  few  of  American  pattern.  The  exports  are  the  common  products  of  the 
untry — wheat,  com,  flour,  cotton,  tobacco,  unrefined  sugar,  aguadiente,  beef,  hides,  gold, 
ver,  and  copper ;  for  which  it  imports  the  products  of  the  more  southern  States,  and  East 
dian  and  Europeau  manufacturers  Its  exports  of  products  and  bullion  for  1805  could 
t  have  fallen  short  of  $4,000,000,  though  for  the  present  year  it  will  hardly  exceed  half  of 
is  sum.  The  climate  is  pleasant  from  November  to  April ;  the  heat  in  the  summer  months, 
me  to  September,  is  excessive,  the  mercury  reaching  105®  to  110®,  and  very  seldom  falling 
low  97®  or  98®,  and  when  the  hot  winds  visit  the  town,  as  they  oftei^do  during  the  summer 
^nths,  it  frequently  reaches  135®.  There  is  but  little  sickness,  and  what  occurs  is  of  a 
^ht  character;  the  water  which  supplies  the  town  is  procured  from  wells  sunk  at  the  limits 
the  town,  and  is  slightly  brackish,  though  wholesome.  With  a  harbor  capable  of  giving 
od  anchorage  to  200  vessels,  safe  navigation  in  the  Gulf,  and  a  section  of  country  requiring 
ly  peace,  enterprise,  capital,  and  the  energy  of  American  settlers  to  till  the  lands,  and 
>rk  the  mines  which  Mexican  indolence  has  permitted  to  fall  into  ruin,  with  the  indomita- 
3  spirit  of  American  advancement  to  make  of  an  old  countrv  a  new  California,  Guaymas 
destined  at  no  distant  day  to  take  her  place  as  the  grand  commercial  depot  of  westeru 
exico,  and  I  would  venture  to  predict,  of  our  own  extreme  southwestern  Territoues.*' 
General  Rufiis  Ingalls',  in  his  inspection  report,  (Ex.  Doc.  Ill,  !^th  Cong.,  2d  sess.,  p.  9,) 
ys: 

**  A  harbor  on  the  Gulf  is  wanted,  such,  for  example,  as  Guaymas,  which  is  nearer  to  the 
art  of  Arizona  than  any  point  on  the  Colorado  river.  From  Port  Libertad  to  Tucson  is 
ily  some  225  miles ;  from  Fort  Yuma  it  is  300.  Had  we  possession  of  Port  Libertad,  or 
tter,  Guaymas,  our  posts  in  Arizona  could  be  much  easier  and  more  cheaply  supplied,  and 
great  number  of  mines  could  then  be  worked  with  profit  that  lie  idle  now.  This  matter  I 
Q  aware  has  received  the  attention  of  our  authorities,  who  will  probably  cause  a  change  in 
ir  boundary  in  proper  time.  I  know  that  Generals  Halleck  and  McDowell  have  both 
)preciated  its  necessity,  and  General  Waller,  who  has  been  in  Arizona,  has  written  me  a 
tter  on  the  subjeet,  which  I  enclose." 

SINALOA. 

Sinaloa  is  comparatively  poor  as  a  mining  State.  The  lodes  are  neither  largo  nor'numerous. 
bere'are,  however,  several  dozen  mines  that  have  paid  well,  and  four  or  five  that  have 
elded  handsome  fortunes  to  their  proprietors.    Tho  Guadalupe  mine  at  Cosala,  if  Ward's 
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Mr.  CammiDgB  Cheny,  geolofpat  and  mining^  engineer,  bas  written  an  InllCTBaUng  nfmi 
on  the  mineral  resoorees  of  Sonora,  pablished  by  the  Cindnnati  and  Sonora  Mfailng  Ammw 
tion.    It  contains  a  |2^eat  Yfurietj  of  yalnable  information,  and  fhows  oonclvwrel j  the  WBtm 
tiij  of  railroad  communication  to  develop  the  rich  mineral  Teeoaroes  of  thai  eoimtiy. 

**  At  preflent,"  ea^rs  Mr.  Cheny,  '*the  roads  are  principally  the  simple  paek-trails  of  lb 
country.  From  Gnajmas,  the  port  of  entry,  a  good  wagon  road  passes  by  way  of  Henaoflb 
to  Ures,  and  thence  up  the  Sonora  river  to  Ajispe.'*  Another  wagon  road  from  On^ii 
passes  through  San  Mardal  and  Matape.  Nearly  the  whole  count^,  however.  Is  teavwui 
oypack-trails. 

Referring  to  the  miscellaneous  resources  of  Sonora,  as  connected  with  the  bBiiiiess  sf 
mining,  Mr.  Cheny  gives  the  following  data: 

**TuffBER.— A  valuable  element  in  mining  enterprises,  and  one  which  the  weetein  aid 
southern  districts  of  Sonora  are  very  deficient  in,  is  timber  of  such  quantity  and  qoaUty  ai 
may  be  desired  for  building  purposes  and  fuel.  The  timber  and  lumber  used  In  the  eradioa 
of  the  beneficiating  and  other  mining  works  of  most  of  the  American  enterpriaea  in  SoBon 
and  southern  Arisona  have  been  nemsarily  brought  from  San  IVancisco,  and  eonveyed  to 
the  mines  at  heavy  expense." 

In  some  parts  of  the  country  the  smaller  kinds  of  timber  abound  in  considerable  qoantSiMb 
At  one  place  visited  by  Mr.  Cherry : 

"On  the  river  margins,  cottonwood,  ash,  willow,  walnut,  and  sycamore  of  good  slae  aad 
quality  abound.  On  the  bottom  lands,  the  lands  formeriv  cultivated,  is  a  dense  fiMesI  ef 
mesquite,  so  thickly  matted  that  we  were  in  places  obliged  to  cut  patiia  throogfa  it  I  "wis 
surprised  to  find  many  of  these  trees  three  feet  in  diameter,  as  in  other  h>caliUea  theyasUea 
attain  a  diameter  of  more  tl|an  six  or  eiffht  inches,  and  with  one  exceptioii  this  waa  ths 
most  extensive  forest  of  these  trees  I  had  seen.  In  the  tributary  canons  and  on  the  k9l* 
sides  they  also  occur  in  numbers,  but  smaller.  This  mesquite  timber  cannot  be  too  higUy 
appreciated  as  a  fuel ;  it  bums  long  and  fiercely,  and  gives  an  inteme  heat.  It  Is  psma> 
larhr  valuable  for  charcoal,  which  1  pronounce  a  superior  article.  On  the  hills  aio  sevenl 
varieties  of  oak,  and  on  the  higher  mountain  peaks,  two  or  three  leagues  distant,  are  heavy 
forests  of  pine. 

**  Arable  Lands  and  Agricultural  Products.— Two  crops  are  raised  frxxn  the  sbdi 
land  in  the  year,  and  the  yield  is  so  abundant  as  to  occasion  astonishment  to  those  who  an 
unacquainted  with  the  productive  nature  of  these  soils.  The  rainy  season  seta  in  oaiily  ia 
June,  and  continues  to  October,  though  occasional  showers  fall  until  March.  Com  aod 
other  products  which  require  rains  to  bring  them  to  maturity  are  planted  in  June,  and  la  tbe 
latter  part  of  November,  or  in  December,  wheat  and  other  hardy  products  foUow,  though 
-v^'faere,  as  on  these  lands,  irrigation  may  be  resorted  to,  the  crops,  however  planted,  are  ever 
sure.  The  wheat  of  Souora  is  very  superior  in  quality ;  its  yield  is  J 00  to  200  bushels  to  ooe 
bushel  sown,  and  it  is  not  uncommon  to  get  250  to  one.  Com  yields  large  crops ;  the  nstire 
variety  is  a  white  flint,  and  may  be  advantageously  replaced  with  our  American  yelIow,and  other 
varieties.  Peas  ever  produce  three  abundant  crops  in  the  year.  Beans  are  the  farorite  food 
of  the  people,  and  as  they  grace  alilce  the  table  of  rich  and  poor,  surprising  quantities  are 
consumed.  I  saw  neither  rice  nor  barley,  though  both  may  be  successfully  cultivated.  These 
laudft  are  eminently  adapted  to  the  cultivation  of  suc^ir  cane,  cotton,  ana  tobacco,  which  are 
raised  in  the  nearest  settlements  with  excellent  results.  From  the  sugar-cane  a  coarse  kind 
of  sugar  called  panocke  is  made  by  the  natives  ;  it  is  a  favorite  article  of  consumption,  and 
finds  ready  sale  at  $25  to  $40  the  cargo  of  300  pounds,  which  leaves  a  handsome  profit  to  tlie 
cultivator.  Cotton  is  one  of  the  most  profitable  products  of  the  soil,  and  is  becoming  exten- 
sively  cultivated.  The  staple  is  shorter  than  our  cottons,  though  of  good  quality ;  it  is 
manufactured  by  the  native  women  into  articles  of  wearing  apparel.  Tobacco  also  yields 
well ;  it  is  a  profitable  crop,  and  is  becoming  extensively  cultivated.  Besides  these,  Chile 
pepper — a  capsiciun  of  great  pungency,  and  one  of  the  necessaries  of  life  with  the  natives— 
onions,  garlic,  melons,  and  sweet  potatoes  are  produced,  and  our  common  potato  and  vege- 
tables may  be  successfully  introduced.  Fruits  of  excellent  quality  could  be  grown,  espe- 
cially sweet  and  sour  oranees,  figs,  quinces,  and  peaches ;  and  the  grape  could  not  fail  to  be 
a  decided  success.  Besides  the  valley  lands  on  the  river  are  those  of  the  Henrigo  vallev. 
comprised  in  the  timber  tiact  already  spoken  of;  they  are  exceedingly  fertile,  and  maybe 
irrigated  from  the  creek  which  courses  through  them.  Back  from  the  river  are  several  pla- 
teaus of  rich  soils,  containing  in  all,  perhaps,  500  acres,  which,  whiltf  they  are  too  elevated 
to  admit  of  irrigation,  would  produce  abunaant  crops  of  com  in  the  rainy  season. 

**  The  only  larming  implements  of  the  country  are  a  pointed  stick,  serving  for  a  plough, 
a  hoe,  and  a  sickle,  and  where  such  grand  results  are  attained  with  these,  what  woulo  not  be 
the  results  of  the  introduction  of  our  improved  agricultural  implements,  and  the  applicatiia 
of  farming  knowledge  I 

**  Pasture  Lands. — ^7  he  higher  lands,  unfit  for  aspricultural  uses,  but  covered  with  a 
growth  of  nutritious  grasses,  are  adapted  to  cattle  and  sheep  ranges.  There  are  three  varie- 
ties of  grasses  upon  the  lands,  the  mesquite  grass,  confined  to  the  ranges  of  the  mesquite  timber 
the  sacatom,  a  coarse  species  found  on  the  higher  ranges,  and  the  griima  (crondotiMm^) 
occupying  the  plateaus  and  less  elevated  hills.  The  latter  variety  has  much  the  appearaoce 
of  dry,  curled  whittlings  of  pine  wood,  is  very  nutritious,  and  was  greedily  eaten  by  oar 
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mals.  Thronj^bout  the  entire  year  the  cattle  graze  upon  the  hills,  there  being  no  need  to 
servo  the  grasses.  Northern  Sonora  is,  without  dispute,  pre-eminent  as  a  stock-raising 
intry. 

'  Rivers. — The  Yaqui  is  the  largest  stream  in  Sonora,  and  perhaps  the  only  one  which 
Y  be  deservedly  termed  a  river.  It  takes  its  rise  in  the  mountains  near  the  Arizona 
indary,  and  flows  in  a  southerly  course. 

*  Harbor  of  Qua  ymas. — Our  short  stay  at  Guaymas  was  sufficiently  protracted  to  impress 
with  the  important  part  it  must  play  in  the  future  of  Sonora.    The  town  is  situated  on 
Gal  f  of  Call  fornia,  in  latitude  27°  A'Z'  north.    Its  harbor  is  eminentl  v  the  best  on  the  western 
At  of  Mexico,  being  much  superior  to  either  San  Bias  or  Mazatlan,  and  because  of  the 
je  winds,  particularly  desirable  as  a  port  for  the  trades  of  the  East  Indies  and  China. 
e  bay  consists  of  an  inner  and  outer  one,  in  all  four  to  five  miles  in  length,  almost  com- 
tely  sheltered  from  the  winds  by  the  bold  heights  of  Pf^aros  on  the  easC  and  the  islands 
Terra  Finua,  San  Vicente,  and  Petayas  on  the  west,  leaving  the  channel  narrow  and 
ip  between  them.    Another  entrance,  Boca  Chica,  occurs  between  Pajaros  on  the  south 
1  Cochin  on  the  north.    The  tides  are  irregular,  being  governed  by  the  winds  of  the  Gulf, 
dom  rising  and  falling  more  than  four  or  five  feet.    The  depth  of  water  is  two  fathoms  at 
mole,  which  is  a  very  superior  one,  to  eight  fathoms  in  the  channel.    The  town  is  sur- 
mded  by  the  irregular  hills  of  the  Coast  range,  through  which  there  is  bat  one  entrance 
m  the  land  side.    These  hills,  devoid  of  vegetation,  give  the  town  a  dreary  aspect ;  it  is 
all,  and  of  modem  origin,  containingonespacions  street,  and  several  cross  thoroughfares. 
18*20  to  1825,  when  a  free  port,  a  considerable  business  was  transacted  with  foreign  ports, 
1  it  was  not  uncommon  to  find  20  or  more  vessels  loading  and  unloading  at  one  time, 
is  activity  was  prematurely  checked  by  the  internal  strifes  of  fhe  following  five  yeara^ 
ring  which  it  lost  over  two-thirds  of  its  population.     During  the  years  18b0  to  1864  it 
eived  an  impetus  from  the  American  mining  and  other  enterprises ;  considerable  capital 
a  invested  in  town  lots,  and  many  improvements  of  a  permanent  character  were  inaugu- 
ed,  giving  to  the  town  a  population  ox  over  5,000,  and  the  appearance  and  live-awake  air 
a  California  mining  town.    The  present  unfortunate  strife  and  the  despotic  incubus  of  a 
ench  garrison  shackled  this  new-bom  energy,  and  at  the  present  writing  Guaymas  is  in 
fossilized  a  condition  as  need  bo.     Were  it  not  for  the  continual  clanging  of  large  and 
all  bells  with  hoarse  throats  and  shrieking  voices,  the  daily  occurrence  of  a  procession  of 
nts,  images,  and  wax  candles,  the  snarling  of  curs,  the  rioting  of  marines  from  some 
eign  war  vessel,  and  the  occasional  view  of  a  native  propping  up  a  house,  or  picking 
rmin,  we  would  have  no  out-door  indications  from  which  to  conclude  the  place  was  settled, 
ith  the  native  inhabitants,  life  seems  to  be  a  dolce  far  nicntc,  or  more  tmiy,  wretchedness, 
h  and  inanity.     There  are  a  number  of  fine  stmctares  of  the  architecture  peculiar  to  this 
mtry,  and  a  few  of  American  pattern.     The  exports  are  the  common  prot" 
mtry — wheat,  com,  fionr,  cotton,  tobacco,  unrefined  sugar,  ag^ia4winc,  beeiT  hides,  gold, 
irer,  and  copper;  for  which  it  imports  the  productso{jtWtTT5reBouthern  States,  and  East 
3ian  and  European  manufacturers      Its  exp<^ii<KTTfproducts  and  bullion  for  1865  could 
t  have  fallen  abort  of  $4,000,000,  though^^irfrthe  present  year  it  will  hardly  exceed  half  of 
s  sum.     The  climate  is  pleasant  from  November  to  April ;  the  heat  in  the  summer  months, 
ne  to  September,  is  excessive,  the  mercury  reaching  105^  to  llO^,  and  very  seldom  falling 
ow  97^  or  98^,  and  when  the  hot  winds  visit  the  town,  as  they  oftei\do  during  the  summer 
tnths,  it  frequently  reaches  lli5°.    There  is  but  little  sickness,  and  what  occurs  is  of  a 
ht  character;  the  water  which  supplies  the  town  is  procured  from  wells  sunk  at  the  limits 
the  town,  and  is  slightly  brackish,  though  wholesome.     With  a  harbor  capable  of  giving 
Dd  anchorage  to  200  vessels,  safe  navigation  in  the  Gulf,  and  a  section  of  country  reouiring 
ly  peace,  enterprise,  capital,  and  the  energy  of  American  settlers  to  till  the  lands,  and 
•rk  the  mines  which  Mexican  indolence  has  permitted  to  fall  into  ruin,  with  the  indomita- 
»  spirit  of  American  advancement  to  make  of  an  old  countrv  a  new  California,  Guaymas 
destined  at  no  distant  day  to  take  her  place  as  the  grand  commercial  depot  of  western 
oLico,  and  I  would  venture  to  predict,  of  our  own  extreme  southwestern  Territoues." 
Gleneral  Rufus  Ingalls',  in  his  inspection  report,  (Ex.  Doc.  Ill,  I^th  Cong.,  2d  sess.,  p.  9,) 
frs : 

'*  A  harbor  on  the  Gulf  is  wanted,  such,  for  example,  as  Guaymas,  which  is  nearer  to  the 
urt  of  Arizona  than  any  point  on  the  Colorado  river.  From  Port  Libert  ad  to  Tucson  is 
ly  some  225  miles ;  from  Fort  Yuma  it  is  300.  Had  we  possession  of  Port  Libertad,  or 
Iter,  Guaymas,  our  posts  iu  Arizona  could  be  much  easier  aud  more  cheaply  supplied,  and 
great  number  of  mines  could  then  be  worked  with  profit  that  lie  idle  now.  This  matter  I 
I  aware  has  received  the  attention  of  our  authorities,  who  will  probably  cause  a  change  in 
r  boundary  in  proper  time.  I  know  that  Generals  Halleck  and  McDowell  have  both 
predated  its  necessity,  and  General  Waller,  who  has  been  in  Arizona,  has  written  me  a 
ter  on  the  subject,  which  I  enclose." 

SINALOA. 

Binaloa  is  comparatively  poor  as  a  mining  State.  The  lodes  are  neither  large  nor'numerous. 
lere'are,  however,  several  dozen  mines  that  have  paid  well,  and  four  or  five  that  have 
sided  handsome  fortunes  to  their  proprietors.    The  Guadalupe  mine  at  Cosala,  if  Ward's 
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ib.  dtnnidage  Clienj.  Reolnfpit  and  mininir  engineer,  Lbs  wriltrn  lui  iBlctntiniF  npoft 
on  the  mlDanl  nsourcoa  of  Sooora,  pub1isli«]  bytLe  Cincinnati  and  Sonora  Mining  Auodt- 
tton.  It  ooDlalns  a  i;icnt  vntiet^v  of  valiinble  inforainlLon.  and  sbows  coDclasifelf  the  ant*- 
•itjr  of  nillnwdconiniuuii^ation  tu  develop  tbe  rich  miiieTal  reeuiirces  of  Ibal  counttjr. 

"AlpraMnV' sajB  Mr.  Clieny.  "Ibe  roads  aro  principallj  tlie  Bimple  pocb-traila  of  ll* 
eonntiy:  l^^oaI  'Gnaymtui.  tbe  port  of  entiy,  a  good  wagon  roiid  pftsn-a  by  ivaj  of  HemHwUii 
tb  Una,  and  thancc  up  ibe  Sooora  river  to  Arispe."  Another  wngon  rood  from  Guajmu 
pMBM  dlTOlL^  8iLn  Marrial  and  Uatape.  Nearly  the  wbole  coanlry,  bowerer.  is  irBventd 
DTMck-tntlu. 

Belanliig  (o  th»  mificeltaneoiis  rosoarces  of  Sooora,  as  connected  witb  the  biisiiiMicf 
mbdng,  llr.  Chea-T}-  e'tves  Lbn  followiag  data : 

"1m»RH.— A  valiiBble  elemenl  m  mining  enlerpriBPS.  and  one  vhich  the  wi»t«m  tod 
imh  dktrietR  of  Ronora  ate  vetj  deficient  iu.  is  timber  of  aueb  qiinntity  and  qn^tjaa 
be  dMired  ftic  buiiding  purpoaes  and  fuel.    Tbo  timber  and  lumber  nsei]  in  tbe  n«ai<>B 


Uw  mlDM  at  heavy  txpeuao." 

In  wowu  paita  of  Ibe  couuiij  the  inialler  kinds  of  timber  abound  in  considerable  quantitiM. 
AtonaplaMTialied  by  Mr.  Cbetiy. 

"On  the  iItw  maigius.  cotton  wood,  arih,  willow,  walnnt,  and  ayeamore  of  good  tisetod 
qnalllj  aboard.     Ou  ihe  boilom  Istida,  the  lands  formerly  cultivated,  in  a  deute  fonsi  of 

"b,  totUcklj  matted  that  we  were  in  placea  nbli^d  to  cut  paths  through  it.     I  nw 

*  *~  '~d  many  of  these  trees  three  feet  in  diaiueler,  na  in  other  localiliei  they  seldon 
ter  of  more  tt|Sn  six  or  eight  inches,  and  with  one  exception  this  was  the 
at  of  these  trees  I  had  seen.  Iu  the  Iribtitaiy  caiioos  and  on  the  Ull. 
ddaa  tbej  alao  o«cur  in  numbers,  but  smaller.  This  mesquite  limber  cannot  be  too  bi^Ur 
amrwiated  as  a  fuel ;  it  buniK  long  and  fiercely,  and  givos  an  intense  heat.  It  is  panin- 
larn>Talnab]e  Aircliarcoal,  which  I  prommiice  a  sugicrior  aitjcle.  On  the  hills  are  s«renl 
VKMtie*  of  oak,  nud  on  the  higher  mountain  penks,  two  or  three  let^aes  distnnl.  ue  hevtf 
fbnctcof  ptne. 

"AR4B1.K  IiAKiis  AND  AoRlcTLTURAL  FaoDVCTs,~Two  crops  are  raised  from  tbe  no* 
land  IB  the  Taor,  and  tbe  yield  is  eo  abundant  as  to  occasion  astonishment  to  those  who  in 
'  nnaeqtiaiiiled  wirb  the  productive  nature  of  these  bcmIs.  The  r^ny  aenaon  seta  in  esiljlB 
Jmie,  and  contisiiea  to  October,  though  occnaional  shawers  fall  unm  Harcb.  Com  and 
other  prodncta  which  require  raius  to  bring  Ihem  to  maturity  are  planted  iu  June,  and  in  Ibr 
latter  part  of  Novcniber.  or  in  IJecpuih.T.  wliral  and  other  hardy  products  follf.w.  Ibiinjli 
where,  aaon  thesp  Innds,  irrigHtiim  may  be  ip'sorlpd  li>.  the  cronn,  bon-pvei  planted,  arc  KTer 
Bure.  Tbe  wheat  of  fionora  is  very  superior  in  quality ;  its  yield  is  100  to  SOO  buabela  to  en 
bushel  sown,  and  it  is  not  nncommon  to  get  250  to  one.  Com  yields  lai^  crops;  tbe  native 
-  variety  is  a  white  flint,  and  may  be  advaotageouslyreplaced  with  oar  American  jelloWiandotber 
varieties.    Feos  ever  produce  three  abundant  crops  in  the  year.    Beans  are  the  favorite  fhod 


consumed.  I  saw  neither  rice  nor  barley,  thongh  both  may  be  snccessfnlly  cuTlivoted.  These 
'  lands  are  eminently  adapted  to  the  cultivation  of  sngar  cane,  cotlou,  and  tobacco,  whieh  are 
raised  in  the  nearest  settlements  with  excellent  results.  I'rom  the  angar-cane  a  OMUM  kind 
of  sugar  called  paneche  is  made  by  the  natives  ;  it  is  a  favorite  article  of  consumption,  and 
finds  ready  sale  at  $2o  to  (40  the  cargo  of  300  pounds,  which  leaves  a  h  audsome  profit  to  the 
cultivator.  Cotton  is  one  of  tbo  moat  profitable  producta  of  the  soil,  and  ia  becoming  eilea- 
si  vely  cultivated.  Tbe  staple  is  ataorler  Ibau  our  cottons,  though  of  good  qaality;  ilia 
manufacluied  by  the  native  women  into  articles  of  weariuf;  apparel.  Tobacco  also  yields 
well :  it  is  a  proSlable  crop,  and  is  becoming  eiteneivety  cultivated.  Besides  these,  Chile 
pepper — a  capsicum  of  great  pungency,  and  one  of  (be  neceessries  of  life  with  tbe  iialitm 
oDions,  garlic,  melons,  and  sweet  potatoes  are  produced,  and  our  common  potato  and  vas*" 
tables  may  be  successfully  introduced.  Fruits  of  excellent  quality  could  be  grown,  espe- 
cially sweet  and  sour  oranges,  Gga,  quinces,  and  peaches ;  and  the  grape  could  not  fail  to  be 
a  decided  success.  Besides  the  valley  lands  on  the  river  are  those  of  tbe  Henrigo  vatlcrr, 
comprised  in  tbe  Umber  tiact  already  spoken  of;  they  are  exceedingly  fertile,  and  may  M 
irrigated  from  the  crepk  which  courses  through  (hem.  Back  from  the  river  are  oevenl  pit- 
teaus  of  rich  soils,  containing  in  all,  perhaps,  500  acres,  which,  whiltf  they  are  too  elevstad 
to  admit  ofirrigatlon,  would  produce  abundant  crops  of  com  in  (be  rainy  season. 

"Ihe  only  (arming  implements  of  the  country  are  a  pointed  stick,  serving  for  a  plongk 
a  hoe,  and  a  sickle,  and  where  such  graud  resntts  are  attained  with  these,  what  would  not  be 
the  results  of  the  introduction  of  our  improved  agricultural  implements,  and  the  applieatiui 
of  farming  knowledge) 

"Pasture  Landh. — The  higher  lands,  unfit  for  agricullnral  nse«,  bnt  covered  with  * 
growth  of  nutritious  grasses,  are  adapted  to  cattle  and  sheep  ranges.  There  are  three  varie- 
ties ofgnutses  upon  the  lands,  the  mesquite  grass,  confined  to  the  ranges  of  the  mesqnile  ttntben 
tbe  BBcalom,  a  coarse  species  found  on  the  higher  ranges,  and  the  grtima  (croa^MW*,! 
occupying  the  plateaus  and  less  elevated  hills.  The  latter  variety  baa  much  the  appearaiK* 
of  dry,  curled  whitllings  of  pine  wood,  is  very  nutritious,  and  was  greedily  eoton  hy  ou 
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Mr.  CummiDgrs  Cherry,  j^eolofpst  and  mining  en^neer.  Las  written  an  interefltinff  report 
on  the  mineral  resources  of  Sonora,  published  by  the  Cincinnati  and  Sonora  Mining  AssMiir 
tion  It  contains  a  ppreat  variety  of  valuable  information,  and  shows  conclaaiTely  the  "uaaat 
siiy  of  railroad  communication  to  develop  the  rich  mineral  resources  of  that  conn^. 

''At  present,"  says  Mr.  Cherry,  **the  roads  are  principally  the  simple  pack-trails cf  the 
country.  From  Guaymas,  the  port  of  entry,  a  good  wagon  road  passf^  oy  way  of  HermonDs 
to  Ures,  and  thence  up  the  Sonora  river  to  Arispe."  Another  wagon  road  from  GoayBni 
passes  through  San  Marcial  and  Matape.  Nearly  the  whole  country,  however,  is  travened 
by  pack-trai]^. 

Referring  to  the  miscellaneous  resources  of  Sonora,  as  connected  with  the  bnsiiiesf  of 
mining,  Mr.  Cherry  gives  the  following  data: 

**TiMBER. — A  valuable  element  in  mining  enterprises,  and  one  which  the  western  aad 
southern  districts  of  Sonora  are  very  deficient  in,  is  timber  of  such  quantity  and  quality  u 
may  be  desired  for  building  purposes  and  fuel.  The  timber  and  lumber  used  in  the  ere<»oo 
of  the  beneficiating  and  other  mining  works  of  most  of  the  American  enterprises  in  Sonora 
and  southern  Arizona  have  been  necessarily  brought  from  San  Francisco,  and  oonreyed  to 
tlie  mines  at  heavy  expense.'* 

In  some  parts  of  the  country  the  smaller  kinds  of  timber  abound  in  considerable  qnantities. 
At  one  place  visited  by  Mr.  Cherry : 

**  On  the  river  margins,  cottonwood,  ash,  willow,  walnut,  and  sycamore  of  good  size  and 
quality  abound.  On  the  bottom  lauds,  the  lands  formerly  cultivated,  is  a  den^e  foretl  of 
mesquite,  so  thickly  matted  that  we  were  in  places  obliged  to  cut  paths  through  it.  I  wis 
surprised  to  find  many  of  these  trees  three  feet  in  diameter,  as  in  other  localities  they  seldom 
attain  a  diameter  of  more  tt)an  six  or  eight  inches,  and  with  one  exception  this  was  the 
most  extensive  forest  of  these  trees  I  had  seen.  In  the  tributary  canons  and  on  the  InB- 
sides  they  also  oecur  in  numbers,  but  smaller.  This  mesquite  timber  cannot  be  too  higlilf 
appreciated  as  a  fuel ;  it  bums  long  and  fiercely,  and  gives  an  intense  heat.  It  is  partica- 
larly  valuable  for  charcoal,  which  I  pronounce  a  superior  article.  On  the  hills  are  several 
varieties  of  oak,  and  on  the  higher  mountain  peaks,  two  or  three  leagues  distant,  are  heavj 
forests  of  pine. 

*'  Arable  Lands  and  Agricultural  Products.— Two  crops  are  raised  from  the  same 
land  in  the  year,  and  the  yield  is  so  abundant  as  to  occasion  astonishment  to  those  who  sre 
unacquainted  with  the  productive  nature  of  these  soils.  The  rainy  season  sets  in  eaiiy  is 
June,  and  continues  to  October,  though  occasional  showers  fall  until  March.  Com  and 
other  products  which  require  rains  to  bring  them  to  maturity  are  planted  in  June,  and  in  tbe 
latter  part  of  November,  or  in  December,  wlieat  and  other  hardy  products  follow,  thoucrh 
where,  as  on  these  lands,  irrigation  may  be  lesorted  to,  the  crops,  however  planted,  are  ever 
sure.  The  whetit  of  Sonora  is  very  superior  in  quality  ;  its  yield  is  ](K)  to  2(.M)  bushels  to  on* 
bushel  sown,  and  it  is  not  uncommon  to  pjet  ii50  to  one.  Corn  yields  large  crops ;  the  native 
variety  is  a  white  flint,  and  may  be  advantageously  replaced  with  our  American  yellow,  and  other 
varieties.  Peas  ever  produce  three  abundant  crops  in  the  year.  Beans  are  the  favorite  food 
of  the  people,  and  as  they  grace  alike  tbe  table  of  rich  and  poor,  surprising  quantities  are 
consumed.  I  saw  neither  rice  nor  barley,  though  both  may  be  successfully  cultivated.  The* 
lands  are  eminently  adapted  to  the  cultivation  of  sugar  cane,  cotton,  and  tobacco,  which  are 
raised  in  the  nearest  settlements  with  excellent  results.  From  the  sugar-cane  a  coarse  kind 
of  sugar  called  panoche  is  made  by  the  natives  ;  it  is  a  favorite  article  of  consumptioa,  and 
finds  ready  sale  at  $25  to  $40  the  cargo  of  300  pounds,  which  leaves  a  handsome  profit  to  the 
cultivator.  Cotton  is  one  of  the  most  profitable  products  of  the  soil,  and  is  becoming  exten- 
sively cultivated.  The  staple  is  shorter  than  our  cottons,  though  of  good  quality ;  it  is 
manufactured  by  the  native  wonieu  into  articles  of  wearing  apparel.  Tobacco  also  yields 
well ;  it  is  a  profitable  crop,  and  is  becoming  extensively  cultivated.  Bedsides  these,  Chile 
pepper — a  capsicum  of  great  pungency,  and  one  of  the  nece^ssaries  of  life  with  the  native**— 
onions,  garlic,  melons,  and  sweet  potatoes  are  produced,  and  our  common  potato  and  vege- 
tables may  be  successfully  introduced.  Fruits  of  excellent  quality  could  he  grown,  espe- 
cially sweet  and  sour  oranges,  figs,  quinces,  and  poaches  ;  and  the  grape  could  not  fail  to  be 
a  decided  success.  Besides  the  valley  lands  on  the  river  are  those  of  the  Henrigo  valley, 
comprised  in  the  timber  tiact  already  spoken  of;  they  are  exceedingly  fertile,  and  maybe 
irrigated  from  the  creek  which  courses  through  them.  Back  from  the  river  are  si^veral  pla- 
teaus of  rich  soils,  containing  in  all,  perhaps,  .^)00  acres,  which,  whil^  they  are  too  elevated 
to  admit  of  irrigation,  would  produce  abundant  crops  of  corn  in  the  rainy  season. 

*'  'Ihe  only  farming  implements  of  the  country  are  a  pointed  stick,  serving  for  a  plongb. 
a  hoe,  and  a  sickle,  and  where  such  graud  results  are  attained  with  these,  what  would  not  be 
the  results  of  the  introduction  of  our  improved  agricultural  implements,  and  the  applicatitQ 
of  farming  knowledge .' 

"Pastire  Lands. — The  higher  lands,  unfit  for  agricultural  uses,  but  covered  with  a 
growth  of  nutritious  grasses,  are  adapted  to  cattle  and  sheep  ranges.  There  are  three  varie- 
ties of  grasses  upon  the  lands,  the  mesquite  grass,  confined  to  the  ranges  of  the  mesquite  timber 
the  sacatom,  a  coarse  species  found  on  the  higher  ranges,  and  the  grAma  {crondosiuw,) 
occupying  the  plateaus  and  less  elevated  hills.  The  latter  variety  has  much  the  appearance 
of  dry,  curled  whittlings  of  pine  wood,  is  very  nutritious,  and  was  greedily  eaten  by  our 
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Is.  ThroQp^bout  the  entire  year  the  cattle  graze  upon  the  bills,  there  being  no  need  to 
70  the  grasses.    Northern  Sonora  is,  without  dispute,  pre-eminent  as  a  stock-raising 

y- 

[VERS. — The  Yaqui  is  the  largest  stream  in  Sonora,  and  perhaps  the  only  one  which 
e  deservedly  termed  a  river.  It  takes  its  riso  in  the  mountains  near  the  Arizona 
ary,  and  flows  in  a  southerly  course. 

ARBOR  OF  GUA  YMAS. — Our  short  stay  at  Guaymas  was  sufiSciently  protracted  to  impress 
h  the  important  part  it  must  play  in  the  future  of  Sonora.  The  town  is  situated  on 
ilf  of  California,  in  latitude  27°  42'  north.  Its  harbor  is  eminentlv  the  best  on  the  western 
>f  Mexico,  being  much  superior  to  either  San  Bias  or  Mazatlan,  and  because  of  the 
ivinds,  particularly  desirable  as  a  port  for  the  trades  of  the  East  Indies  and  China, 
ay  consists  of  an  inner  and  outer  one,  in  all  four  to  five  miles  in  length,  almost  com- 
/  sheltered  from  the  winds  by  the  bold  heights  of  Pf^aros  on  the  easC  and  the  islands 
rra  Firiua,  San  Vicente,  and  Petayas  on  the  west,  leaving  the  channel  narrow  and 
i>etween  them.  Another  entrance,  Boca  Chica,  occurs  between  Pajaros  on  the  south 
ochin  on  the  north.  The  tides  are  irregular,  being  governed  by  the  winds  of  the  Gulf, 
1  rising  and  falling  more  than  four  or  five  feet.  The  depth  of  water  is  two  fathoms  at 
3le,  which  is  a  very  superior  one,  to  eight  fathoms  in  the  channel.  The  town  is  sur- 
ed  by  the  irregular  hi  lis  of  the  Coast  range,  through  which  there  is  but  one  entrance 
the  land  side.    These  hills,  devoid  of  vegetation,  give  the  town  a  dreary  aspect ;  it  is 

and  of  modem  origin,  containing  one  spacious  street,  and  several  cross  thoroughfares. 
!0  to  1825,  when  a  free  port,  a  considerable  business  was  transacted  with  foreign  ports, 
\  was  not  uncommon  to  find  20  or  more  vessels  loading  and  unloading  at  one  time, 
i&ctivitv  was  prematurely  checked  by  the  internal  strifes  of  fhe  following  five  yoani» 
^  which  it  lost  over  two-thirds  of  its  population.  During  the  years  \SSo  to  lo64  it 
ed  an  impetus  from  the  American  mining  and  other  enterprises ;  considerable  capital 
ivested  in  town  lots,  and  many  improvements  of  a  permanent  character  were  inaugu- 
giving  to  the  town  a  population  or  over  5,000,  and  the  appearance  and  live-awake  air 
[California  mining  town.  The  present  unfortunate  strife  and  the  despotic  incubus  of  a 
h  garrison  shackled  this  new-bom  energy,  and  at  the  present  writing  Guaymas  is  in 
(silized  a  condition  as  need  be.  Were  it  not  for  the  continual  clanging  of  large  and 
bells  with  hoarse  throats  and  shrieking  voices,  the  daily  occurrence  of  a  procession  of 
,  images,  and  wax  candles,  the  snarling  of  curs,  the  rioting  of  marines  from  some 
n  war  vessel,  and  the  occasional  view  of  a  native  propping  up  a  house,  or  picking 
n,  we  would  have  no  out-door  indications  from  which  to  conclude  the  place  was  settled, 
the  native  inhabitants,  life  seems  to  be  a  dolce  far  nientef  or  more  tmiy,  wretchedness, 
nd  inanity.  There  are  a  number  of  fiuo  stmctures  of  the  architecture  peculiar  to  this 
ry,  and  a  few  of  American  pattern.  The  exports  are  the  common  prQdactfr"^^ttLe 
ry — wheat,  com,  flour,  cotton,  tobacco,  unrefined  suc^ar,  ag^iadiente,  bcoChides,  gold, 

and  copper;  for  which  it  imports  the  productso^.^tAe-frTSrosouthern  States,  and  East 
1  and  European  manufacturers  Its  exm^UcK'nfproducts  and  bullion  for  1865  could 
ive  fallen  short  of  $4,000,000,  though^jrirthe  present  year  it  will  hardly  exceed  half  of 
im.  The  climate  is  pleasant  from  November  to  April ;  the  heat  in  the  summer  months, 
to  September,  is  excessive,  the  mercury  reaching  105^  to  110^,  and  very  seldom  falling 

97°  or  98°,  and  when  the  hot  winds  visit  the  town,  as  they  oftei^do  during  the  summer 
IS,  it  frequently  reaches  135°.  There  is  but  little  sickness,  and  what  occurs  is  of  a 
character;  the  water  which  supplies  the  town  is  procured  from  wells  sunk  at  the  limits 

town,  and  is  slightly  brackish,  though  wholesome.  With  a  harbor  capable  of  giving 
anchorage  to  200  vessels,  safe  navigation  in  the  Gulf,  and  a  section  of  country  reo airing 
>eace,  enterprise,  capital,  and  the  energy  of  American  settlers  to  till  the  lands,  and 
the  mines  which  Mexican  indolence  has  permitted  to  fall  into  ruin,  with  the  indomita- 
•irit  of  American  advancement  to  make  of  an  old  countrv  a  new  California,  Guaymas 
itined  at  no  distant  day  to  take  her  place  as  the  grand  commercial  depot  of  western 
•^,  and  I  would  venture  to  predict,  of  our  own  extreme  southwestern  Territoues." 
leral  Rufiis  Ingalls',  in  his  inspection  report,  (Ex.  Doc.  Ill,  l^th  Cong.,  2d  sess.,  p-  9,) 

.  harbor  on  the  Gulf  is  wanted,  such,  for  example,  as  Guaymas,  which  is  nearer  to  the 
of  Arizona  than  any  point  on  the  Colorado  river.  From  Port  Libertad  to  Tucson  is 
some  225  miles ;  from  Fort  Yuma  it  is  300.  Had  we  possession  of  Port  Libertad,  or 
,  Guaymas,  our  posts  in  Arizona  could  be  much  easier  and  more  cheaply  supplied,  and 
at  number  of  mines  could  then  be  worked  with  profit  that  lie  idle  now.  This  matter  I 
jvare  has  received  the  attention  of  our  authorities,  who  will  probably  cause  a  chaneein 
toundary  in  proper  time.  I  know  that  Generals  Halleck  and  McDowell  have  DOth 
elated  its  necessity,  and  General  Waller,  who  has  been  in  Arizona,  has  written  me  a 
on  the  subject,  which  I  enclose." 

SINALOA. 

aloa  is  comparatively  poor  as  a  mining  State.  The  lodes  are  neither  large  nor'numerous. 
Tare,  however,  several  dozen  mines  that  have  paid  well,  and  four  or  five  that  have 
3d  handsome  fortunes  to  their  proprietors.    The  Guadalupe  mine  at  Cosala,  if  Ward's 
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ikCDOaDt  of  it  is  to  be  accejited,  was.  40  tgbts  ago,  one  of  I^e  best  minea  in  Mexico. 
\ety  rich  iu  gold,  and  tbo  owner  could  obtain  a  Ihoasuid  poaoda  of  lliat  mptnl  from  i(  tttn  I 
wpek,  hat  bo  was  a  crolcbeiy.  miserly  bi?ol,  who  refused  lo'ivork  bin  mine,  refused  to  M  ' 
it,  refused  to  lei  anybody  else  tratk  II,  and  btiK)  bia  children  in  ienorance  and  dirL' 

Bach  nn  ncccmnt  aboQt  a  mine  of  wliich  we  dud  uo  infomiatioii  in  otber  books  shonld  U 
lookcil  iipou  with  Bomc  anapicion.  especially  since  Ward  did  not  visit  Coui1» :  but  bis  iUi» 
meet  that  SI,UUO,0(HI  had  been  offered  for  lbs  mine  by  an  association  of  forej^eri  i*  prob- 
ably correct,  For  he  waa  iu  a  position  to  be  familiar  with  all  tbo  sales  of  raluable  mina  ig 
the  counti7. 

One  of  the  mosl  noled  miues  of  SinsJoa  i»  Ibe  Tbjd  at  Rosario,  which  waa  discovered  hj 
accideDI  about  the  bej^inmng  of  the  taat  centan'.  A  pious  rancbera  lost  bis  lo^nry,  and  bti 
search  for  it  kept  bim  out  in  tbe  mountains  all  nichi.  He  made  a  fire  to  protect  himnlf 
against  (he  cold,  and  in  the  morning  he  dlaeoTered  that  the  sljinea  on  wbich  be  bad  rcattd 
his  wood  were  Eparkliiir  with  silver.  He  claimed  a  niiuo,  and  called  tbe  place  by  tbc  Spanid 
.  name  of  Rosary.  It  yiolilpd  large  auautitics  of  silrcr.  and  iradiiiou  says  that  the  Somiig 
church,  which  cost  1^0,000,  was  buili  by  a  tax  of  onf-<iunrler  of  a  real  oo  eacJi  tn&rc  (^nol 
oneper  ceni.)of  thesilverexiracti'dfromthciniiie.  This  would  imply  that  tbe  tolal  yield  hid 
been  $ij,000,noO  prevlouB  to  IBOf),  Jo  which  yeu  the  church  WM  finisbcd.  Iu  18^  \\J0  ma 
were  drowned  In  it,  and  most  of  the  limo  since  then  it  ba*  been  lying  idle. 

CHIHUAHUA. 

Most  of  the  mines  ofChibaabua  arc  in  &  basin  which  bss  do  outlet  to  tbe  sea.  Tbe  den- 
lion  is  high,  the  climate  dry,  the  earth  rocky  and  bare,  and  the  l«w  slreams  uc  lost  in  lakai 
or  swamps  which  have  no  outI>ts.  Some  oflhe  mines,  however,  ate  ou  the  w^steirn  slop*  of 
the  Sierra  Madre,  and  others  in  iho  basin  of  tbo  Rio  Qronde.  The  principal  mining  dijtrios 
are  those  of  Forral,  Santa  Eulatia,  Morelos,  Jesiis  Maria,  Guadalupe,  Calvo.uod  Baiapolis. 

Parrel  is  in  the  soutlioastetn  corner  of  iho  Blats.  and  its  ores  ore  abondani  bal  poor.  Tb 
lodea  have  rocky  ciwts  which  project  considenibly  above  the  low  hills  of  the  region.  W*i 
ts  scarce  at  tbe  surface,  and  tbe  mines  are  in  a  bitd  condition,  having  been  long  abaudoBtJ 
and  allowed  to  fall  in. 

BatapoliH  has  a  multitude  of  very  rich  lodes.  The  Carmen  yielded  a  lump  of  native  nivet 
weighing  4*^  pounds.  There  was  so  mnc.h  native  silver  in  tha  ores  of  tlie  Pastrana  hubs 
that  the  drill-ban  of  the  mineiB  were  provided  with  sharp  chisels  at  one  end  for  thepurpa* 
of  catling  the  metaL 

Bnon  Suceao  was  another  mine  in  which  pure  silver  was  found  inlai^  quantities.  Il  wx 
dtscoveie.l  by  au  Indian,  who  twniu  aciu.ss  liit  rivor  (iho  Futilu)  and  luund  the  clear  mw..! 
OD  Uie  bank,  where  il  bad  been  laid  bare  by  tbe  water.  He  denounced  the  mine,  and  took 
junt  imnb.  silver,  but  after  getting  down  three  yards  the  water  became  •■>  tronblcfloiiie  thii 
be  could  go  DO  further,  and  tbe  mine  was  not  worked  while  Word  woa  in  Ifazioo,  nor  da  we 
Bod  any  mencion  of  it  iu  later  boolu. 

The  mines  of  Morelos  were  discovered  in  18SA,  *aiid  yielded  9370,000  in  two  monlha.  Jmh 
Haiia,  on  the  western  boundary  of  the  State  and  neatly  easl  of  Guaymas,  was  diacoTKad  ia 
llOii,  and  yielded  extremely  rich  ore — so  rich  that  it  was  packed  to  Porral,  neaiiy  400 
distant,  to  be  rednced.  Itefugio  was  discovered  shortly  before  the  outbreak  of  tho  reroh 
yielded  about  half  a  million  annnally  for  four  or  five  years. 

About  lit  miles  soalheost  of  tbe  city  of  Chihuaboa  is  tbe  district  of  Santa  Eolttlia,  wUd 
prt>duced  about  (100,000,000  in  tbe  coarse  of  the  last  ceutnry.  Frooi  1705  to  1737  tim 
aveioge  annual  yield  was  (1,743,742.  In  1791  there  were  in  the  district  6,000  inli.H<^ff»t, 
73  amalgamating  establishmnnis,  and  IBO  smelting  furnaces.  About  1795  the  diatiici  wa 
abandoned  in  consequence  of  the  incursions  of  the  Apaches  and  Comancbes,  and  ibe  mioM 
Temoiued  in  their  abandoned  condition,  although  there  is  no  reason  to  doubt  that  tbey  nu^ 
be  worked  with  great  profit,  if  the  laborers  and  property  could  be  protected  against  tha  b*> 
ages.  Just  before  the  district  was  abandoned  a  rich  deposit  found  in  one  of  the  mines  imi 
b«en  worked  out,  having  lasted  nine  years,  in  which  time  >t  yielded  so  much  that  a  tax  if 
«ne  real  per  marc  (about  one  and  a  half  per  cent. )  sufficed  to  build  the  cathedral  of  <%■ 
huabna  and  establish  for  it  a  reserve  fund  of  (10,000.  We  c»noot  eelimate  tha  total  jieU 
of  the  bonanM  at  leu  than  (4,000,000. 


Dorango  is  very  rich  in  silver,  but  its  wealth  whs  not  Imown  autil  just  before  llie  rerolo- 
tion,  and  there  has  been  comparatively  little  eiplotation  since.  This  State,  like  Sonera  tid 
Chihuahua,  has  suffered  severely  from  Apache  incnrsions. 

The  city  of  Durango,  1U5  miles  uortbwest  of  Zacatecos,  had  oiilyS,OOOiubabitaittsiD  17BJ, 
butiu  that  year  Zambrano,  the  great  miner  of  that  region,  discovered  the  mines  of  Ooari*- 
mey,  oud  Dorango  soon  trebled  iu  population.  In  24  years  he  extracted  (30,000,000  froM 
his  claims,  and  a  multitude  of  otber  mines  were  opened,  so  that  the  average  yield  of  llie 

State  was  estimated  to  be  (5,CMW,000. 

Waid,  voloiDa  n.  pac«  3U. 
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The  principal  mining  districts  are  Gavilanes,  Gnarisamey,  San  Demas,  Tamtxsala,  Canelas, 
and  Sianori,  on  the  western  slope  of  the  Sierra  Madre,  and  Cnencame,  Gnanaseir,  and 
Mapimi  on  the  eastern.  These  eastern  districts  are  marked  by  the  abundance  of  lead ;  the 
western  by  the  abundance  of  gold.  The  lode  at  Gavilanes  is  40  feet  thick  and  the  ore  quite 
rich,  but  it  is  stubborn  both  for  amalgamation  and  for  smelting.  The*  richest  district  is  Guari- 
samey,  and  the  most  productive  mines  are  there — Arana,  Cinco,  Senores,  Bolanos,  Piramide, 
Candelania,  Dolores,  and  Tapia.  The  Arana  mine  was  remarkable  for  having  a  vault  (like 
that  in  Zavala  mine  at  Catorce)  filled  with  a  fine  dust,  a  large  part  of  which  was  native  gold 
and  silver. 

Ward  says  of  Durango :  *'  The  State  is  rich  in  mineral  deposits,  none  of  which,  excepting 
Quarisamey  and  San  Demas,  have  been  at  all  extensively  worked.  There  is  hardly  a  single 
mine  exceeding  100  varas  in  depth;  for,  in  general,  the  use  of  even  the  simplest  machinery 
was  unknown  in  the  north,  ana  a  malicati,  primitive  as  the  invention  is,  would  have  excited 
almost  as  much  astonishment  as  a  steam  engine  itself.  The  mines  were  worked  as  long  as 
the  water  could  be  raised,  without  inconvenience,  by  two  or  three  tenatoris  (carriers)  with 
leather  buckets,  and  abandoned  when  the  discharge  of  this  duty  became  too  laborious.  Most 
of  the  principal  districts  may,  consequently,  be  regarded  as  virgin  ground,  and  there  are 
few  in  which  the  old  shafts  might  not  be  again  brought  *into  activity  with  a  comparatively 
small  outlay."    (Ward,  II,  page  293.)  > 

SOUTH  AMERICA. 

PERU. 

The  silver  of  Peru  in  the  present  dav  comes  chiefly  from  Cerro  Pasco,  Hualgayoc,  Guama- 
chuco,  Couchuco,  and  Huantaya — ^all  except  the  last  iu  districts  near  the  summit  of  the 
Andes.  In  the  beginning  of  the  century  Cerro  Pasco  yielded  $2,000,000  annually,  Hual- 
^yoc  $560,000,  Guamachuco  and  Couchuco  each  $40,000,  and  Huantaya  $675,000.  Since 
inen  the  production  of  all  these  districts  has  decreased.  The  fame  of  Peru  for  mineral 
wealth  was  due  mainly,  for  a  long  period,  to  the  Potosi  mines,  which  were  transferred  to 
Buenos  Ay  res  in  1778,  and  have  belong^  to  Bolivia  since  Spanish  America  became  independ- 
ent. Huantaya  is  in  the  desert  of  Atacama,  and  is  remarkable  for  the  production  of  immense 
masses  of  native  silver,  one  of  which,  found  in  1758,  weighed  600  pounds. 

BOLIVIA. 

The  town  of  Potosi  is  situated  13,200  feet  above  the  level  of  the  sea,  100  miles  from  the 
Pacific,  and  50  miles  east  of  the  main  divide  of  the  Andes.  The  summit  of  the  Potosi  moun- 
tains is  15,981  feet  high,  and  is  five  miles  from  the  town.  The  peak  is  conical,  with  sides 
that  rise  at  an  angle  of  45^  to  the  horizon,  reddish  brown  in  color,  and  bare  of  vegetation. 
It  was  on  the  side  of  this  mountain  that  a  poor  Indian,  named  Diego  Huaica,  while  clam- 
bering after  a  wild  goat  in  the  autumn  of  1545,  caught  hold  of  a  shrub  to  assist  him  up,  and 
it  pulled  out,  exposing  pure  silver  to  view.  A  brie?  examination  proved  the  existence  of  a 
ricn  mine,  and  soon  Potosi  obtained  almost  as  much  celebrity  throughout  the  civilized  world 
as  did  California  300  years  later.  That  barren  and  bleak  mountain  contained  the  largest 
deposit  of  rich  silver  ore  ever  found  in  the  world,  and  it  has  produced  more  silver  than  any 
other  district.   The  total  production  from  1545  to  1803  is  given  by  Humboldt*  at$l,  150,000,000. 

The  following  table,  showing  the  yield  in  various  years,  indicates  the  gradual  changes  in 
production : 


1720 $1,300,000 

1745..... 1,850,000 

1785 3,600,000 

1830 t625,000 


1549 $1,549,000 

1650 2,000»000 

1590 7,500,000 

1630 5.000,000 

1680 3,000,000 

During  the  first  five  years  large  masses  of  ore  were  found  yielding  $10,000  per  ton;  in 
1574  the  first-class  ore  was  worth  $1,400  per  ton;  in  1607  the  yield  was  about  $35  per  ton; 
and  in  1790  they  got  very  little  Ae  that  produced  more  than  $16  to  the  ton.  The  last  quarter 
of  the  XVIth  century  was  the  most  prosperous  period  in  the  history  of  Potosi,  which  had 
then  a  population  of  130,000  souls.  The  men  were  nearly  all  Indians,  who  were  compelled 
to  work  as  slaves  in  the  mines,  and  probably  three-fourths  of  the  8,285,000t  red  men  who 
died  in  the  mines  wore  sacrificed  to  get  out  the  treasures  that  astonished  the  world  during 
two  centuries  after  the  discovery  made  by  Diego  Huaica.  This  imposine  city,  the  largest 
that  has  ever  existed  so  high  above  the  sea,  needed  great  supplies,  which  could  only  be 
obtained  at  vast  expense.  For  the  purpose  of  getting  water  39  artificial  lakes  were  made  by 
building  dams  across  ravines  and  valleys  in  the  mountain  side.  The  silver  was  carried  by 
ox-carts,  by  way  of  Tucuman,  to  Buenos  Ayres,  and  not  unfirequently  100  of  these  carts, 

*  Chapter  XI,  volame  III,  p.  249.    The  amounts  collected  for  the  king's  fifth,  year  by  year,  from  1556  to 
1789,  are  given  there. 

t  Temple,  volame  I,  p.  309.  t  Temple^  volame  I,  p.  320. 
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hHviug  iis  Dullet  at  the  si 
for  silver. 

For  30  years  after  Ibe  discovery  of  PoUwi  tiie  nilvpr  was  oblsined  fxclnsively  fay  es 
in  porlable  fumnies  moile  of  elBy,  in  llit  form  of  hollow  t-ylindorB,  with  a  number  of  boh 
for  the  admission  of  air.    Silver  ore,  galenn,  and  tharcoal  were  pal  in  in  aliemate  laj«\  J 
uuJ  tbe  fierce  winds  nbich  blow  on  Ihv  tnouulaiii  Bid«  fumiebed  a.  snffiei«Dt  blasl.  anJ  noit.   I 
times  fven  too  MrouBi  >u  tbut  it  was  necessary  to  carry  the  furnacen  lo  a  sLeltered  piics.    I 
Ttie  mixed  lead  and  silvpr  were  aOerwsrds  melted  agaio  with  a  blast  made  bj  a  doicn  Iiiditiu    ' 
blowing  with  their  moathB  tlirouBh  copper  tnlies  two  yards  [eog;  and  thus  the  basw  luetiil 
WBB  burned  off.    Al  one  time  (),(H>IJ  nf  lliese  famaces  oould  be  secD  burnicff  on  the  roouotun 
side.    The  ^eiiB  was  found  in  the  Little  FotosiDianntuin.    Al  the  end  of  iheXVULcenmr; 
lri.(HIO  slaves  and  as  many  llumas,  and  aa  muiiy  more  mules,  were  employed  in  tlie  Uboniii 
tbe  mines  arid  teducliOD  works. 

Chaiiareello.  the  riebest  mining:  district  nf  Cbili,  and  st  present  tba  most  proapenms  and 
promising  of  all  in  South  Ameiiea.  is  sltnatcd  in  Inlllnde  ii7°  30',  SO  tnili^a  eoulhesiit'nBid 
from  Copiapo.  It  is  50  miles  from  Ibe  ocean  and  3,U0U  feet  abovo  the  levpl  of  tbe  ses  to  Uw 
.  lowest  mines.  The  moat  productive  deposit  of  silver  lias  been  found  within  aii  am  a  mile 
and  a  half  long'  and  a  mile  wide,  in  n  cieam-colored  hill,  all  tbe  adjacent  bills  being  dark. 
It  is  silualtid  on  (he  edge  of  the  desvrt  of  Atacama,  and  there  is  very  little  vegetatioD,  ami 
aomelimes  no  TBin  foi  a  year.  The  nearest  waler — at  least  the  most  couveuient  of  bcc«k— 
is  10  miles  off,  and  it  is  sold  at  tbe  niiuea  at  16  gallons  for  fl,  but  it  is  gt  unlj  for  biulec, 
ond  the  water  for  the  men  is  brougbl  further,  and  [>aid  for  at  a  higher  price. 

The  first  mine  of  Chafiarcello  was  discovered  on  the  IBth  of  May,  IKW,  by  >  mnlttoe 
named  Juan  Godoi,  who,  while  out  Imnting,  got  tired  of  chasing  a  guanatu  and  sat  down 
on  a  stone  to  rest.  Happening  to  examine  the  rock,  be  saw  Ibat  it  wbb  vpiy  rich  silver  me, 
and  he  managed  to  break  off  enoagb  to  load  bis  two  donkeys,  with  which  he  went  to  Cvfi- 
apo,  where  he  asked  the  assislauee  and  counsel  of  Ju&D  Callejns,  his  friend  and  in  old  ntliKr, 
They  obtained  a  title  to  tbe  mine,  anil  Callejas,  in  tecognition  of  many  favora.  tran&fetnj 
his  share  (oue-third)  to  Don  Higuel  Gallo,  who  became  one  of  tbe  weitllhiest  men  of  CliiB. 
The  mine  proved  very  producUve,  and  Oodoi,  who  bad  been  a  very  reputable  malet«B, 
became  a  low  debaucbee.  He  spent  all  his  immenso  wealth,  and  was  reduced  to  begjv^- 
He  had  not  even  u  donkey.  Gallo  look  pity  on  him  and  gave  bim  a  little  mine,  whith  he 
sold  forfH.IUlU,  and  ou  thai  sum  llie  di^Cuvcrer  of  Cliaiinrcello  lived  in  modrtiition  nud  quiet. 

yielded  f3,000,000  to  four  owners,  and,  though  all  were  married  and  had  children,  not  one 
□f  them  lefl  a  cent  to  bis  heirs.  AU  had  wasted  their  money  iu  riotous  living.  The  laigol 
piece  of  native  sliver  on  record  was  found  in  this  mine  ;  it  weighed  6,0OU  pouoda,  and  wu 
worth  $150,000.  One  lump  of  it  cut  out  with  chisels— for  it  could  not  be  drilled  for  blasting- 
weighed  a  ton  and  a  half. 

In  J850  there  were  1,750  miners  in  the  Chanarcello  district,  two-thiids  of  them  Chikoos, 
and  the  remainder  foreigners,  mostly  from  other  Spanish  Ajnerican  States.  The  banetarg* 
or  miners  who  break  down  tbe  ore,  received  $05  per  month  and  '20  ounces  of  breiad,  a  pound 
of  boiled  beaus,  six  ounces  of  wheat,  and  24  figs  daily,  the  food  being  supposed  lo  be 
enough  for  an  average  family.  The  apires,  or  men  who  carry  the  ore  upon  th«ir  backs  to 
Ibe  surface,  tbe  usual  load  being  from  S50  to  375  pounds,  receive  (12  per  month  And  Ihi 

At  the  mouth  of  the  sine  the  ore  is  broken  with  hammers  into  pieces  of  half  a  cubic  incli 
and  assorted.  Everything  that  will  not  yield  at  tbe  rate  of  (30  per  ton  was  thrown  lo  ona 
side  OS  net  rich  enough  to  pay  for  working,  and  of  this  rejected  material  there  wore  tnltt  »t 
Chaaarceilo,  in  1850.  estimated  to  contain  (^0,000,000  of  silver. 

The  pulverization  is  effected  in  arraslras,  and  the  amatgamation  in  wooden  tubs  with  iron 
bottoms.  The  elirriug  is  done  by  four  crooked  iron  arms  fastened  to  a  verlical  shaft  whidi 
revolves  in  the  centre  of  the  tub.  There  is  no  mullet  or  grinding  of  the  ore  in  tbe  loli- 
The  process  requires  six  or  eight  hours.  ^ 

In  1850  there  were  in  the  province  of  Atacama  75  prodoctive  silver  mines,  198  nopro- 
dnclive,  and  2,914  persons  employed.  The  amount  of  ore  extracted  wan  J5,39r<,996  pooods, 
of  which  10,4tiO,0UO  were  credited  lo  Chanarcello  and  3,000,000  to  Ties  Puntat. 

At  Chanarcello  there  were  18  pruduclive  mince  and  97  that  had  been  opened  and  had  not 
paid  expenses.  Tbe  total  yield  of  tbe  10,480,000  pounds  of  ore  obtained  at  Cbauarcellowsi 
8i!,700,000,  of  which  (2,100.000  was  net  profit." 

It  would  appear  &om  this  statement  that  the  orea  extracted  yield  ou  average  more  thin 
(5,000  per  ton.  The  total  yield  of  tbe  Chanarcello  district  from  18 12  to  lOGO  is  estimated  it 
$80,00(1000.  Tbe  value  ot  the  silver  exported  firom  Chili  was  (5!f,93I  In  1630 ;  (?C1,406  in 
]Ki5;  (1,381,030  in  1845;  (3,555,045  in  m50. 

The  l>es  Puntas  mines  were  discovered  iu  1849,  and  are  7,000  feat  above  the  aea.  Water 
*  V.  8.  Havtl  AitroDomical  ExpedlUon,  voL  1.  p.  SSS. 
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ooets  there  six  cents  per  gallon,  and  the  country  is  still  more  desolate  than  obout  Chaiiar- 
oello. 

The  hill  of  Chanarcello  is  composed  of  rejiralar  strata,  nearly  horizontal,  of  rocks  partly 
calcareous,  and  partly  argillaceous.  In  the  deepest  workings  there  are  porphjrries  and  some 
dolomites.    The  ores  are  chiefly  chlorides  and  bromides  either  separate  or  mixed. 

CeiTO  Blanco,  30  miles  east-southeast  of  Chanarcello,  has  a  number  of  lodes  which  were 
rich  in  silver  near  the  surface,  but  in  the  lower  depths  they  yield  little  save  copper,  of  which 
the  ore  has  a  larp^  percentage. 

Carriso,  in  latitude  28^  45^  has  some  rich  silver  lodes  and  one  of  gold.  Eight  miles  south- 
efiBt  of  Carriso  is  Agua  Amarga,  a  hill  resembling  Bolaco,  at  Chanarcello,  with  as  many 
argentiferous  lodes.  But  not  so  rich.  Most  of  them  are  now  abandoned.  A  mile  from  Agua 
Amarga  are  the  mines  of  Tunas,  which  yielded  $400,000  of  native  and  ruby  silver  near  the 
Bfuface. 

BRAZIL. 

The  placers  of  Brazil,  the  richest  known  to  modem  times  previous  to  the  beginning  of 
this  century,  are  found  over  an  area  300  miles  wide,  from  north  to  south  between  parallels 
17  and  22  of  south  latitude,  in  the  mountains  which  separate  the  valleys  of  the  Amazon 
and  the  La  Plata,  and  800  miles  long,  extending  from  the  western  boundary  of  Brazil  nearly 
to  the  Atlantic.  The  rocks  are  granite  in  the  higher  peaks,  with  micaceous  schists  and  slates 
lower  down,  intersected  by  numerous  veins  of  quartz.  Itacolumite  is  found  extensively,  and 
diamonds,  which  are  seldom  found  near  it,  are  abundant  in  Brazil,  which  has  fumishaa  more 
of  those  precious  stones  than  all  the  other  diamond  mines  in  modem  times.  These  are, 
indeed,  tne  only  diamond  mines  of  any  note  in  Christendom.  Very  little  is  done  in  them 
now.  The  gold  was  discovered  at  Minas  Oeraes  in  1G99,  and  soon  attracted  a  considerable 
population.  The  gold  deposits  of  Jacoabina  and  of  Rio  do  Carmo  were  opened  in  1700,  and 
those  of  Mate  Grosso  in  J734.  From  1752  to  1761  the  production  was  largest,  and  there 
were  then  80,000  miners  employed.  It  is  said  that  in  one  year  the  production  was 
^20,000,000.  It  is  a  matter  of  record  that  the  20  per  cent,  tax  on  the  gross  product,  or  the 
knig*8  fifth  as  it  was  called,  for  the  district  of  Minas  Qeraes  was  $2,000,000  for  1753.  In 
17^,  when  the  yield  was  considerablv  less  than  it  became  a  quarter  of  a  century  later, 
there  were  100,000  slaves  at  work,  and  It  was  estimated  that  they  took  out  an  eighth  of  an 
ounce  each  per  day,  as  we  learn  from  Southey ;  *  but  as  this  would  give  a  total  yield  of 
960,000,000  annually,  we  must  infer  that  many  of  the  slaves  were  employed  in  other  pur- 
suits, and  that  many  of  the  slave  miners  did  not  make  their  eighth  of  an  ounce  per  aa^. 
The  largest  Brazilian  nugget  of  which  wo  find  any  mention,  weighed  13  pounds  and  sold  tor 
about  (6,600.  After  177.3  the  yield  declined  rapidly.  In  1812  the  production  was  about 
$4,000,000,  and  in  1822  $700,000,  and  now  it  probably  does  not  exceed  $50(>,000.  The  total 
vield  of  the  Brazilian  gold  mines  from  the  time  of  their  discovery  till  1803  was  estimated  by 
Humboldt  at  $855,500,000,  and  we  may  estimate  the  production  since  1803  at  $70,000,000, 
making  the  total  contribution  of  gold  by  Brazil  $1)25,500,000  in  a  period  of  268  years :  less 
than  California  has  furnished  in  20  years.  So  far  Brazil  has  only  two  quartz  mines,  the  St. 
John  and  the  Congo  Soco.    The  latter  vielded  33,000  pounds  of  gold  from  1826  to  1849.t 

Of  the  St.  John,  Whitney t  suvs  :  '^The  mine  of  St.  John  del  Rcy  is  the  most  remarkable 
g^ld  quartz  mine  in  the  world,  having  been  worked  for  a  longer  time  and  having  produced 
more  gold  than  any  other.  The  working  was  commenced  about  1725,  and  after  nearly  a 
hundred  years  of  success  was  abandoned,  and  in  1834  the  working  was  resumed,  and  from 
1838  to  1852  the  mine  paid  a  profit  of  $1,500,000.  The  amount  of  rock  reduced  was  34,000 
tons  in  1846,  and  82,000  in  1852,  the  increase  being  gradual.  The  profit  varied  from  $2  to  $3 
per  ton.  The  rock  contained  about  .004  per  cent,  of  metal.  The  crushing  was  done  with  118 
stamps.  The  mine  is  owned  by  a  companv  which  had  1,000  slaves  and  employed  80  Euro- 
pean overseers,  mechanics,  &c.    One  of  the  mines  was  1,200  feet  deep." 

BKITISH  POSSESSIONS. 

BRITISH  COLUMBIA. 

The  gold  mines  of  British  Columbia  are  in  the  basins  of  the  Fraser  and  Columbia  rivers. 

The  chief  mining  district  is  Cariboo,  on  the  north  side  of  the  north  fork  of  Quesnelle 
river,  lOO  miles  alK>ve  the  mouth  of  that  stream,  in  latitude  53^,  and  100  miles  from  the 
ocaan,  from  which  it  is  separated  by  a  raujre  of  mountains  8,000  or  10,000  feet  high.  The 
winters  are  very  severe,  and  they  last  from  October  to  June,  during  which  period  the  country 
is  covered  with  a  deep  snow.  In  July  and  August  the  streams  are  at  fiood  height.  The 
gold  is  found  at  a  depth  varying  from  12  to  100  feet  from  the  surface  in  the  beds  and  banks 
of  creeks,  some  of  which  run  through  swamps.  The  auriferous  deposit  is  very  rich,  and  if  it 
were  in  a  genial  clime  and  favoral^y  situated,  the  yield  per  day  would  rival  if  nut  surpass 
anything  ever  found  in  California,  but  the  great  cost  of  all  su[9plies,  the  necessitv  of  lying 
idle  a  large  part  of  the  year,  and  the  difficulty  of  finding  good  claims,  prevent  it  from  being 

''HUtory  of  BrazU.  cbaptur  XXX VL  t  Calvert,  p.  231.  ;  lletalUo  Wealth,  p.  111. 
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AQ  (kllractlTe  place  for  mlcerii.    Clninu  tbat  bsve  bsen  well  opened  bHTe,  in  ntsnf  ii 

Said  for  a  few  weeks  or  inoDth  (500  per  day  lo  llie  msD.  One  claim  25  bj  Ml  feel , 
105.000.  The  cold  ou  Anllor  creek  i»  S30  Add  ;  on  Lowbee  creek  9-20.  The  inelal  i 
in  coarae  rough  funipt,  nliich  look  tu  tboo^b  tbej  bad  not  moved  tar  froni  tbeii  rock^  >vum. 
gome  auriferoiiB  qnarlE  iode«  have  been  discovered,  but  little  h(u<  l)«en  done  in  qniutx  Tnlufai|. 
Tbe  gold  ID  the  biuin  of  tbe  Cotumbia  ia  lounj  in  ibe  beds.  bara.  and  bank*  of  tntis. 
belweea  panlleli  4£^  and  51'.  The  diggings  arc  nioatly  nhallow.  and  not  rWh.  altlwDfli.  u 
tbej  cover  a  conBidersble  luiteut  of  countiy,  the;  may  in  the  coar«e  of  a  term  ycora  p^ao 
more  giild  than  Cariboo. 
Tbe  followioK  table  shows  the  amoDnt  of  gold  abipped  from  Victoria 


Ytu. 

Am-t.lilpp«L 

Y«,. 

Aa^  HiiHl 

i.eia.eii 

1.9*3.eS9 
:^  187.183 

■sss 

tB6T*(8"™uii' "* 

' 

The  colony  of  Victoria  in  Australia  did  not  be^n  loprodace  gold  antil  18&l.bnl  tbtaul 
year  it  had  already  risen  Dearly  to  a  level  with  California,  and  aiuce  then  tbo  two  StMN 
nave  kcjit  Dtuly  an  equal  pace.  The  following  table  shows  the  number  of  ouDCca  eapMMi 
anuoally  from  Melbonnte,  and  the  valno  ns  eBtimated  in  pounds  sterling'. 
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.   -       f  .  J       '  '"^^  ""^  placeiB  of  Vietod^ 

but  they,  etpeciallj  tbe  latter,  differ  from  those  of  California.  Water  is  far  lesa  abondaat; 
dltcbee  are  fewer,  smallei,  and  less  costly ;  bydraalio  claims,  tannel  claims,  and  slniMt  an 
rarer ;  shaft  claims  are  far  more  nanierone ;  the  character  of  tbe  leads  appe&r  to  be  leM  dii- 
Itnet ;  the  gold  is  nnerally  coarser  In  site  and  finer  in  qoalily,  and  the  gnlil  bnnring  fbala 
uem  to  be  richer.  There  are  few  placer  claims  in  California  that  would  pay  for  biiisCin 
lUit  100  feet  tfaiOQgb  ahafts,  and  washing  in  puddling  boxes,  u  is  done  in  tnanv  fl  Msliillai 
claims.  We  see  iio  mention  in  Victoria  books  or  newspapers  of  ancient  riven,  wiugIi  ooei^ 
a  very  promiaent  place  in  the  placer  mining  of  Catifomia. 

Some  of  the  pecntlaritiesof  placer  miniug  in  Victoria  are  saggeatedinthe  folknriii(utiKt 
from  Wettgarth: 

AUpTiol  mlnlne.  hoirsvcr,  HBtn  from  qnuti  mlniDg  In  not  being  malnl*  dapoodenl  on  (team  »n— *ii»w. 
MncG  or  H  Is  ftUTcODdiKtcd  bj  mnc  numiuil  labor,  but  DDiler  appUutoea  dtlieraew  or  miich  Imimnad  iattif 
HKktllOjtait.  Horae-pinrerlias(Uaot)oeal*ree^iiitrodiwed,andltlaUwgnBtiiHiHTefteDeaftbepiidi&i| 
nuohiiie.  that  graiid  InilltaUon  oF  the  lUuvisl  mininit  world.  This  maelilne  lapldly  inrntaatBd  tlw  oriclM 
cradle  aad  tab ;  in  fact,  II  represents  IxiUi  npon  B  gust  bOiiIb.  Tlie  miner  could  readilr  apprettend  OM  H 
ao  ordluiu;  voaUng  tab  of  thiH  or  fbnr  feet  In  dluwter  ooukl  be  made  lo  jleld  ao  oaitoe  ot  gM  per  dif, 
Dnearuminyjardi  mutt.  IT  eqnsUr  weU  irorked,  jlchl  pTDpartionslaly  nioce.  TbeaiadlearTaiicraKam 
ad^itedto  the  ^rareli  while  tEe  tub  was  lulled  tu  tbe  poildUBgD/Uie  aaerdebrta,  such  as  pipe  cin-orfiit 
beda,  whloh  were  muob  more  freqaeot  to  the  miner  thaa  puni  gravel.    FaddUng  by  vhdeale  wu  tbodon 


At  the  end  of  1866,  there  were  T0,S04  m 
within  a  year,  of  37,000  since  I4G2,  and  of  54,0u.  . 
of  miners  were  £1  lis.,  or  about  $7  75  each,  and  in  lajt 

The  machiuery  employed  in  quarts  mining  cousielad  of  522  steam  engines,  with  ai 
gateoftl,0T9  horse-power;  62  water  and  boiEC-powsr  ciuahing  machines;  SSwaletw 
ijlO  whims  and  palleys;  6  derricks,  and  74  whips. 

The  machinery  employed  in  alluvial  mining  consisted  of  451  ateom  engines,  withonaggn- 
gate  of  9,338  harso-poner;  2,709  horse-puddling  machines;  400  wbima  and  pnll^srilO 
whips;  621  sluiceis  and  toms;  159  water  wheels;  30  hjdroalie  beses;  179panipti  5v835 
sluice  boxes,  and  3  boring  inichines. 


■-tK 
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The  total  wtimated  Talae  of  Hie  nweliineiT  emid<7«d  in  miaing  waa  tOi&00,000,  and  tbe 
eluins  IbemMlrea  (43,000,000. 

ThelrngthofthemiDingiacea,  waa  wecol!  them  "diiebea,"attheend  of  1B64  wtts1,747 
milea,  ana  tbe  approximate  cost  |94 1  ,%S,  or  t539  per  mile.  In  the  Stanley  rab^diatrict,  the 
laeea  coat  more  tnan  $2,000  pet  mile,  tbe  high  average  being  earned  partly  by  14,383  yorda 
4tf  tiuuielliiig. 

The  pooreat  gold  *ra«  743  fine,  and  aold  for  £3  3f.  per  ounce,  and  the  richeat  ^na  906 
flus,  and  sold  for  £4  St.  per  oaDC".    The  meoii  fineneaa  was  B54. 

AtHHit  one>tliird  of  tin  gold  comes  irom  qoarli,  and  one-third  from  alluvial  a  jdob. 

Tbe  total  number  of  dii^ct  qnartz  lodea  proved  to  be  aniilbToiu  ia  1 ,700,  and  tbe  are*  of 
anriferoiu  ailnvial  and  quartz  gronnd  worked  npon  ia  EJ9S  aqnare  miles. 

In  1864.  843,616  tona  of ■-,.-:.  ..^^. -. .- 

TUa  is  tbe  only  qoartE  ot      

cnabed;  how  much  moraia  Dot  shown  jl ,. 

The  popolaiioD  at  the  end  of  1865  was  410,000.  tbe  namber  of  sheep  11,000,000,  nest  cattle 
a;O0O,O(W ;  tbe  deposits  In  savings  and  otiua  banka  £6,668,060. 

Tbe  exports  of  wool  in  18^  were  30,000,000  pounds,  tbe  QombeT  of  acres  cnltivated  :n8,000 ; 
tka  yield  of  wheat  nineboBhela  per  acre  on  the  average,  an  averweyieidof  33buaIieiBof  maiae 
peracrsi  the  production  of  coal  685,000  tons,  and  the  importation  of  wbsatand  flour  alioVB 
exports  £585,000  in  valne.  The  number  of  mlnera'  UeenseeiesDedin  that  year  wore  15,458, 
ftnd  asstiming  that  this  figDrerepTCBents  tlie  nnmljer  of  miners,  tlie  avemge  yield  of  the  mlnea 
" '■  """"  '    "" '  '---'-' — -ITS,  masoits,  and  cupeniers  vwy 

KEW   SOUTH   WAI^S. 

The  following  table  ahows  the  exportation  in  onnces  of  the  colony  of  New  Sooth  Wales, 
year  by  year,  since  1857: 
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Tlie  Bold  yield  in  this  colony  decreased  for  time  years  after  1852,  and  tbsn  increaaed 

rapidly  for  seven  years,  and  again  Iwgan  to  decline.  Tbe  decrease  since  1662  is  attributed  by 

one  of  tbe  Sydney  Dewspa[»erg  to  tbe  exclusion  of  Chinamen  fron  the  mines,  and  that  poli^ 

baa  no  doubt  bod  a  very  injoiions  effect  on  the  production. 

NEW  ZEAIMSD. 

The  nines  of  New  Zealand  were  opened  in  1858,  and  produced  but  littlo  for  three  yeara, 
and  then  rose  rapidly  in  importance.  The  manirested  exported  was  lH7,b95  ounces  in  1861, 
and  ::39.7-23  ounces  in  1862.  The  amount  of  New  Zealand  shipped  to  England  by  way  of 
kfelboume  was  ^84.118  ounces  in  1803;  311,767  onnces  in  1064 !  216,046  on ocee  in  1863, 
and  407,394  ounces  in  1866.  The  total  exportation  of  Idlio  was  reported  to  be  £^336,474, 
equivalent  to  abont  (1 1,000.000. 

WESTOARTirs  EsTiMATBH. — Westgartb  makes  the  following  estimates  of  the  total  pTi>- 
ductioQOf  Ibe  AustralariangoldfietdB,  from  1851  to  tbe  end  of  1863  : 
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Tbe  total  annual  production  of  the  Australian  and  Kew  Zealand  gold  miues  may  be  « 
ooated  St  $50,000,000.    (Wes^:arth  p.  346.   Pounds  (£)  eakulstad  at  S5  each.) 
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RUSSIAN  POSSESSIONS. 

SfBBRIA. 

Siberia  ranks  third  amoD^  gold-producinia:  countries,  and  for  a  quarter  of  a  century  Mm 
the  discovery  of  the  Califomian  mines,  ranked  first.  The  gold  mining  of  the  Russian  enptae 
began  in  placers  at  Jekaterinburg  in  1742;  in  1753  quartz  mines  were  opened  at  BersMf ; 
in  1829  the  placers  on  the  western  part  of  the  Altai  were  opened,  and  in  1&38  those  of  esslen 
Siberia.  Tbe  production  was  small  for  a  lonff  time,  averaging  only  about  $23v000  annuiUf 
of  placer  gold  from  1814  to  1620;  bnt  after  the  latter  year  it  increased  with  great  rapidilj, 
avemginp:  $1,668,900  in  the  next  decennium,  and  $3,860,000  in  the  10  years  fiom  1830  to 
1840,  and  $12,200,000  for  the  next  decennium.  This  is  exclusive  of  the  quarts  gold,  wUdi 
from  1752  to  1850,  amounted  to  $28,000,000.  The  yield  in  1853  was  estinmted  by  Whita^ 
at  64,000  pounds  tro^,  or  about  $14,500,000.  In  1862  the  production  was  reported  to  6 
about  $10,000,000. 

As  a  gold-producing  country,  Russia  ranks  next  to  the  United  States,  and  the  ookmy  of 
Victoria,  the  present  annual  yield  being  about  $15,000,000.  The  mines  are  all  in  Siberia, 
in  the  eastern  slope  of  the  Ural,  and  on  the  northern  slope  of  the  Altai  mountains.  Hw 
former  chain  runs  with  the  meridian  from  latitude  45^  to  67^,  and  is  auriferous  for  most  of 
its  length,  but  its  chief  wealth  is  on  the  Siberian  side. 

The  Altai  chain  runs  nearly  parallel  with  the  equator,  about  latitude  50^,  and  the  ami- 
ferous  river  beds  and  hills  extend  as  far  as  60^,  or  even  further.  The  Altai  reminds  ni  of 
the  Sierra  Nevada ;  both  chains  separate  hi^h  and  desert  table  lands  from  distriets  with  rich 
soil  and  abundant  streams ;  and  the  side  which  has  the  streams  abounds  in  gold,  whilo  silTcr 
is  found  on  the  other  side.* 

The  climate  of  Siberia  is  very  severe,  and  in  most  of  the  placer  districts  the  ground  is  ooo- 
stantly  frozen  at  a  depth  of  three  and  a  half  feet,  the  cold  of  winter  penetratinp^  much  deeper, 
and  the  thawing  influence  of  summer  only  reaching  to  that  depth.  Washing  is  onlv  possible 
between  May  and  September,  so  that  half  the  year  is  lost  for  mining  purposes.  I'm  niaai 
are  owned  bv  the  government  or  by  wealthy  proprietors,  and  the  laborers  are  ignorant  and 

Eoor  meu,  who  bring  neither  intelligence  nor  zeal  to  their  aid.  Each  laborer  receives  from 
is  employer  a  certain  ration  of  meal,  and  his  money  wages  amount  to  about  half  an  oonee 
of  gold  for  a  year,  or  something  like  half  an  ounce  of  silver  per  month — 50  or  60  cents  a 
montb.t 

Tbe  methods  of  placer  working  are  not  described  fully  in  any  of  the  authors  whose 
books  arc  accessible  in  this  country ;  but  it  seems  evident  that  the  amount  of  earth  washed 
is  coDJjiderably  less,  in  proportion  to  the  number  of  laborers,  than  in  the  Anglo-Saxon 
mines.  It  is  said  that  Califomian  modes  of  washing  have  been  introduced  to  a  limited 
extent  in  a  few  of  tbe  districts ;  but  wo  have  no  account  of  largo  ditches,  of  deep  hydraulic 
claims,  of  ancient  river  beds,  or  of  various  other  interesting  facts  which  mark  mininj^  in 
California.  And  yet  the  number  of  miners  in  Siberia  is  reported  to  be  only  40,000,  ana  if 
they  can  obtain  $15,000,000  in  six  months  they  make  a  very  fair  averajj^o  production,  much 
larger  than  would  bo  presumed  from  the  cash  wages  of  §10  or  8 1*2  per  year.  According 
to  AtkinsonI  the  pay  dirt  at  Tagilsk  contains  one  ounce  of  goldin  60,000  of  each,  or  $S 
in  a  ton.  Duport$  says  the  richness  in  18'29  was  two  ounces  in  1 00,0*00.  In  California 
$1  to  tbe  ton  of  earth  in  a  hydraulic  claim  is  considered  rich,  and  many  mines  that  do  not 
contain  more  than  50  cents  to  the  ton  are  worked  with  large  profit.  It  is  difficult,  however, 
to  make  comparisons  between  California  and  Siberia  in  the  absence  of  precise  information 
in  regard  to  the  mines  of  the  latter  country.  There  are  many  places  in  California  in  which 
the  pay  dirt  has  yielded  more  than  $50  to  tho  ton  of  pay  dirt,  and  in  some  claims  where  the 
auriferous  deposit  was  very  shallow,  or  where  it  could  only  be  reached  by  deep  shafts  or 
long  tunnels,  or  where  water  was  very  scarce,  it  could  not  be  worked  profitably  for  less  than 
$25.  One  very  serious  drawback  to^  mining  in  Siberia  is  the  fact  that  the  governmcni 
levies  a  tax  of  15  per  cent,  on  tho  gross  yield  of  all  mines,  and  from  30  to  35  per  cent,  on  all 
which  yield  more  than  §400,000  annually. || 

As  to  tho  modes  of  quartz  mining,  Erman  says : 

The  ore  collected  is  poured  into  long  troujrbs  whoro  water  is  added  and  it  is  beaten  with  cast  im3 
stampojrs.  Tho  current  of  Avat<.'r  whieli  contiuujilly  flows  on  it  tlimiij^h  pipes,  carries  oir  tbe  line  ix>wdrr 
over  the  washing  beurhcs  wbitb  arc  laid  like  nligbtlv  inelinetl  terruceH  under  tbo  trou^ba.  wbilemauyef 
tbe  heavier  jrruins  of  jrohi  fall  into  the  iutrrhtices  of  thf  double  iron  bottom  of  tho  Ptaiuping:  trou^'i  aad'^r? 
collected  from  time  to  time.  As  is  usual  with  iHior  sand,  it  is  often  iiiked  npwurds  on  tbe  Ix'uehes  with  a 
wooden  rake  Ores  whieb,  as  here  5-ield  ore  about  one  part  in  W.OOOof  tbeii*  weight  of  metal,  give  Lot 
more  than  one  pai-t  in  1  ,()(M),()00  to  tbe  firet  btruininp.  The  richest  part  of  the  pn>duct  which  rest  u[>od  i:^ 
upper  benches  ih  well  washed  again  in  larger  rt'eei)tacles,  as  the  weight  prevents  iiti  being  carrieil  off.  let 
the  poorer  and  liner  pint  is  again  ex|)Osea  to  the  atmosphere  fj»d  a  second  time  washenl  on  little  t:iMrt  to 
which  tlu^  water  is  led  through  piiws  that  can  Ix;  dii-ected  upon  any  ytoini.  The  in>n,  some  of  wlicbi? 
from  the  wear  of  the  stampers,  is  removed  from  the  fine  deimsit  by  a  magnet.  Though  tbe  separatior^i"^ 
the  gold  hi\H  been  attempted  by  amidgamation.  experience  has  proved  that  careful  washing:  is  qmte  a?<  <.'f(.-c- 

*  The  rial  motmtains  arc  notably  auriferous  on  the  eastern  or  Siberian  side  only,  and  as  far  as  snrTr> 
have  £ron«\  it  would  appear  that  on*c  flank  only  of  the  Austialian  water  sheds  ejihiBit  rich  uccumulriiAm* "^'^ 
gold  debris,  but  in  this  cjise  if  is  the  western  or  interior  side  of  the  rouge.    (Calvert,  p.  I'Sii.) 

t  Atkinson,  p.  173.  J  Tagc  '.20e.  §  Page  305.  ||  Chevalier,  p.  83. 
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tnal.  Special  arrangmnests  ore  made  fiir  oontinniDg  this  operation  through  the  winter ;  the  Trindowa  arc 
cnreAiIlT  canlked,  stores  heated  by  horizontal  shafts  mnning  below  them  are  prepared  for  thawing  the  fhn 
zcn  mnd  and  sand,  and  the  materials  passed  in  to  the  apartment  through  a  nairow  trap  in  tho  wall  or 
the  opening  of  a  door  wonld  sometimes  lower  the  temperatore  to  the  freezing  point  in  a  few  minutes.  (VoL 
1,  p.  207.) 

The  gold  miDes  of  Rossia  were  opened  at  lekaterinburg,  on  the  Ural  chain,  in  1743, 
and  in  1762  quartz  workings  were  commenced  at  Berezoy,bnt  the  Uralplacers  first  became 
important  in  1814.  The  placers  of  western  Siberia  were  opened  in  1829,  and  those  of  east- 
em  Siberia  in  1838.    The  yield  is  reported*  as  follows : 

Placer  gold  from  1814  to  1830 1,085  pounds  tiov. 

Placer  gold  from  1820  to  1830 73,200       "         •• 

Placer  gold  from  1830  to  1840 175,460       "         •' 

Placer  gold  from  1840  to  1850 553,955       "         •* 

Quartz  gold  from  1752  to  1860 128,570       "         " 

Jlpproximate  statement  of  the  value  of  the  total  annual  prodmetion  of  gold  and  silver  in  the 

frineipal  countries  of  the  world,  during  the  year  IQoSf, 

[This  table  is  extracted  by  permission  from  the  unpublished  report  of  Prof.  Wm.  P.  Blake, 
npcn  the  **  Production  of  the  PreciouaMet^s,"  from  data  obtained  at  the  Paris  Universal 
Exposition.  It  is  the  result  o^  extended  investigation  of  the  most  recent  statistics  from  all 
parts  of  the  world,  and  although  not  yet  complete,  presents  approximately,  in  round  nam- 
Ders,  the  value  of  the  gold  and  silver  production  of  the  world.] 


Cooatxy. 


United  States 

Britisfa  Posseasioiis.  (sstimated  for  1867) 

Mezieo,  (estimate}*) 

Central  and  Sonth  America,  (estimated 

in  part*) 

Anstralia,inc]nding  New  South  Wales, 

Vietoite,  and  Queensland. ......... 

Kew  Zealand,  (estimated  for  1867*). . . 


Value. 


$72,000,000 

3.000,000 

10,000,000 

10,000,000 

33,900,000 
6,000,000 


Country. 


Russia 

France,  Austria,  Saxony,  Spain  .Italy , 

Great  Britain,  Norway  and  Sweden 
Borneo  and  the  East  Indies,  China, 

Japan,  and  Cent'l  Asia,  (evtimatedt) 
Afirica,  (estimated) 

Total 


Value. 


$15,200,000 

10,600,000 

10.000,000 
1,000,000 


171,000^000 


■^Whitney,  p.  89. 
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APPENDIX. 


INSTRUCTIONS  FROM  THE  COMMISSIONER  OF  THE  GENERAL  LAND  OFnCE 

TO  THE  REGISTERS  AND  RECEIVERS. 

DEPAimaEKT  OF  TIIE  ISTTBRIOR, 

Oenertil  Land  Ogice^  Jamiary  14.  IflS7. 

Gentlemen  :  norcvrith  will  bo  foaoa  the  act  of  Confnross,  approYcd  9(kh  Jnlr,  1M6,  "  granting  the  lifk 
of  way  to  ditch  and  canal  owners  over  the  public  lands,  and  for  other jmrpoecs. 

By  the  first  section  of  this  act  all  the  mineral  lands  of  the  Unite<l  States,  snrvoyod  and  VLnsarrrrBA,m 
laid  open  to  "all  citizens  of  the  United  Statea,  and  to  those  who  hare  declared  their  intention  tonooK 
Buch,  suhfcct  to  Btatntory  redrulntions,"  and  also  "to  the  local  costoma  or  rules  of  mincra  in  the  eenai 
minini?  districts  not  in  conflict  with  the  laws  of  the  United  States." 

It  therefore  becomes  your  duty,  in  limine,  to  acquaint  yourselves  with  the  local  mining  cnstoaw  cd 
usages  iu  the  mstrict  in  which  you  may  bo  called  upon  to  do  thoHO  official  acts  which  arc  reqniml  In-  kv. 
whether  the  same  are  reduced  to  authentic  written  form,  or  are  to  be  ascertained  by  the  testimony  or  iotri- 
ligent  miners,  which  you  are  to  obtain  as  occasion  may  require  and  justifr,  in  acting  ujion  indivldnilclaiiek 
a  perfect  record  whereof  is  to  be  careftilly  taken  and  preserved  by  the  register  nnd  receiver,  and  to  te 
accompanied  by  a  diagram  or  plat  fixing  the  out  bonndvica  of  the  district  in  which  such  enatoosaad 
nsaffes  exist. 

The  second  section  of  the  act  declares  that  "  whenever  any  person  or  anociati<m  of  peTsons  claim  avelB 
or  lode  of  qnarta  or  other  rock  in  place,  bearing  gold,  silver,  cinnabar,  or  copper,  havuig  previow^  een- 
picd  and  improved  tho  same  aecordinff  to  the  local  customs  or  rules  of  miners  in  tho  uiatrict  where  tte 
same  is  situated,  and  having  expendea  in  actual  labor  and  improvements  thereon  an  amonnt  of  not  Im 
than  ono  thousand  dollars,  and  in  regard  to  whose  possession  there  is  no  conferoversy  or  oppoidng  datak  jl 
shall  and  may  be  lawftil  for  said  claimant,  or  association  of  claimants,  to  file  in  tho  local  landomce  adb- 
gram  of  the  same,  so  extended  laterally  or  otherwise,  us  to  conform  to  the  local  lawa,  cnatomM.  and  nim^l 
mineni,  and  to  enter  such  tract  and  receive  a  uatcnt  therefor,  granting  such  mine,  together  with  the  iid< 
to  follow  such  vein  or  lode  with  it^i  dips,  angles,  and  variations,  to  any  depth,  although  it  may  enter  fln 
land  a4)oining.  whit^h  laud  a<\ioioing  shali  bo  sold  subject  to  this  condition. 

Mining  claims  may  be  entered  at  any  district  land  otficc  in  the  United  States  under  this  law  by  aarfB* 
•on,  or  association  o'f  pernous,  corporate  or  incorporate.  In  making  the  entry,  however,  such  a  iicacnf&m 
of  the  tract  must  be  filed  as  will  indicate  tho  vein  or  lode,  or  part  or  portion  thereof  claimed,  together  vhh 
a  diagram  representing,  by  reference  to  somo  natural  or  artiucial  monument,  the  position  and  locatioarf 
the  claim  and  tlio  Iwundancs  thereof,  so  far  as  such  boundaries  can  be  ascertained. 

Fir*t.  In  all  cases  the  naml)er  of  feet  iu  length  claimed  on  tho  vein  or  lode  shall  bo  stated  in  the  oppHei- 
tion  filed  as  uforesiiid,  and  the  lines  limiting  the  length  of  the  claim  shall,  also,  in  all  cases  be  cxhifattedsB 
the  diagram,  and  the  course  or  direction  of  such  end  lines,  when  not  fixed  by  agreement  vith  the  o^joioiBjr 
claimants,  nor  by  the  local  customs  or  rules  of  the  miners  of  tho  district,  shall  bo  drawn  at  right  an^es  to 
the  ascertained  or  apparent  prneral  course  of  tho  vein  or  lode. 

Sccoyul.  \Vlicrc,  by  the  loo.ul  lawn,  customs,  or  rules  of  miners  of  the  district,  no  aurfaco  gn>nnd  i*  p«T- 
mittod  to  b<?  occupied  for  mining  puriwses  except  tlio  Hurfaco  of  tb«'  vein  or  lodo,  and  the  wull»  of  nuch  ^«":n 
or  IimIc  are  unascertaiued  ami  the  latond  extent  of  kucIi  vein  or  lode  unknown,  it  shiUl  bo  sufficitrnt,  aftrr 

f riving  the  description  nnd  diagram  aforesaid,  to  state  the  tact  that  the  extent  of  Huch  vein  or  Itnle  onur.i?i 
K'  lujccrtainod  l)y  actual  measnn'meut,  but  that  the-  said  vein  or  lode  is  l>ounded  on  each  si<le  ])v  the  walls  ••f 
the  same,  nnd  to* estimate  the  amount  of  gi-onnd  eontaine<l  b^^tweon  the  given  end  lines  and  the  «an«*r- 
taincd  wallrt  of  tho  v(iiu  or  lode;  nn«l  in  such  case  the  patent  will  isnue  for  all  the  land  contnim-d  betwfefi 
such  end  Uues  and  side  walls,  with  the  riplit  to  follow  sueh  vein  or  UmIo,  with  all  its  diiw.  an^rlej*.  and  vnri*- 
tions,  to  any  dej)th,  although  it  mav  enter  the  land  adjoining:  Prodded,  The  estimated  iiunntitv  shall  l>? 
cquid  to  a  liorizontal  plane.  lK»undea  by  the  given  end  lines,  and  the  walls  on  the  sides  of  sucli  v«.-in  or  kjdf. 

Third.  Where,  bv  the  local  laws,  customs  or  rules  of  miners  of  the  district,  no  surface  cround  is  f#r- 
mitted  to  be  occupied  for  mining  purposes,  except  the  surface  of  the  vein  or  lode,  nnd  the  walls  of  such  vein 
or  UhIi'  aiT  ascertained  and  well  known,  such  wall  shall  Ijo  named  in  tho  description,  and  marked  ou  tLc 
diagram,  in  connection  a^  itli  the  end  lines  of  such  claims. 

tourth.  When*,  by  the  hiws,  customs,  or  rules  of  miners  of  the  district,  a  given  nuantitv  of  sttriac? 
gnjund  is  fixed  for  the  puriiosp  of  mining  or  milling  the  ore,  the  aforf.'said  diagram  an4  descriiition  iu  tbo 
entry  shall  corresi>ond  with  aiid  include  so  much  of  the  surface  as  shall  be  allowed  by  sueli  laws,  custtnat 
or  n'lles  for  the  purjiose  aforesaid. 

Fifth.  In  the  absence  of  uniform  rules  in  any  mining  district  limiting  tho  amomtt  of  surface  to  he  i»^ 
for  mining  purposes,  actual  and  iwaceable  use  and  occu]vation  for  mining  and  milling  pur]M>ses,  »hall  b(? 
rcganled  as  evidence  of  a  custom  of  miners  authori/inir  the  same,  and  the  ground  so  occupied  and  xacd^ 
connection  with  the  vein  or  lode,  nnd  being  adjacent  thereto,  may  Im^  included  within  the  entry  af<cT5aiJ. 
and  the  tliagram  shall  embraeei  the  siime  as  api)urtenant  to  the  mine. 

Wlier(»  the  claimant  or  c.laimauts  desire  to  include  within  their  entry  and  diagram  anv  surface  grooiit! 
beyond  the  surface  of  the  vein,  it  shall  be  necessary-,  upon  filing«the  application,  to  funiisli  the  register  of 
the  land  oflice  with  proof  of  the  usage,  law.  or  cus'tom  under  which  he  or  they  claim  such  surf;»ce  groanJ. 
and  such  evidence  may  consi^t  either  of  the  written  rules  of  the  miners  of  the  district,  or  the  n^timouruf 
two  credible  witnessc^Tto  the  uniform  custom  or  the  actual  use  and  o<:cupation  ns  nforea.*iid,  which  testiroonj" 
shall  be  reduced  to  writing  ])y  the  register  and  receiver,  ami  filed  in  the  register's  office,  with  tlw  uppii- 
cation,  a  record  thereof  to  bo  rnade  as  contemplated  under  the  fin-^t  head  in  the  foregoing. 

Bv  tlie  tliinl  section  of  the  act,  it  is  required  that  uiwn  the  tiling  of  the  diagnmi,  «is  provided  in  the  sccotd 
sectmn,  and  i)osting  the  sami'  in  u  conspicuous  place  on  the  claim,  with  notice  of  intention  to  apply  f^fra 
patent,  the  register  shall  publish  a  notice  of  the  same  in  a  newsiwii>er  ne4irest  the  location  of  saidchui^ 
which  notice  sliall  state  name  of  the  claimant,  name  of  mine,  names  of  adjoining  claimants  on  each  eulof 
the  claim,  the  district  and  country  in  which  the  mine  is  situated,  informinjp  the  public  that  anphcstioD  b«i 
been  made  for  a  patent  for  same ;  the  register  also  to  post  such  notice  in  his -office  for  ninety  luiys. 

Thereafter,  should  no  adverse  claim  have  been  filed,  and  satisfactory  nrftof  should  be  nfttduced  that  tV 
diagram  and  notice  have  l)een  iK»sted  in  the  manner  and  for  the  penoa  8tipulat<'d  in  the  statuti?.  it  '.nH 
iK'Come  tlie  duty  of  the  siUTcyor  gcn(;ral,  ur>on  ai)]>licat ion  of  tlie  party,  to  survey  the  premiM?s.  nnd  cut 
plat  thereof,  iiiilorsed  with  his  ajjproval,  designating  the  nnmlxT  and  description  oT  the  location,  13- 
valno  ot"  the  labor  and  improvements,  and  the  character  of  the  voln  ex^xisetl.  As  preliminary  to  the  sun'  J. 
hoAveviT,  the  simevcu'  general  must  estiinntn  the  exi>ense  of  surveying,  iilatting.  and  ascertain  fivni  t::v 
register  the  cost  of  t*he  publication  of  notice,  the  umounl  of  all  of  which  miujt  be  deposited  by  the  appUcaiii  f^ 
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ith  any  .assistant  United  States  troasnrcr,  or  designated  depositary  in  fkror  of  the  United  States 
,  to  be  passed  to  the  credit  of  the  ftind  created  by  *'indivianal  depositors  for  the  snrveys  of  the 
ids."    iWlioate  certificates  of  such  deposits  most  be  filed  with  tne  sorveyor  general  for  trans- 

0  this  omco,  as  in  the  oase  of  deiMXiits  for  smreys  of  public  lands  under  the  10th  section  of  the 
ngress  apinx>Yed  May  30,  1862,  antl  Joint  resolution  of  July  1, 1864. 

ho  survey  thus  paid  for  shall  have  beea  duly  executed,  and  the  plat  thereof  approved  by  the  soT' 
Dcral,  deeinuUing-  tho  number  and  the  description  of  the  location,  acoompamed  by  his  ofilcial 
B  of  the  value  of  the  labor  and  improvements,  and  character  of  tho  vein  exposed,  with  the  testi« 
wo  or  more  reliable  persons,  cognizant  of  the  facts  on  which  his  ccrtiflotite  may  be  founded,  as  to 
of  the  labor  and  improvements,  tho  party  claiming  shall  file  tho  same  with  tho  register  and  receiver, 
upon  pay  to  the  said  receiver  $3  per  acre  for  the  pi-cmises  embraceil  in  tho  survey,  and  simll  filn 
te  officers  a  triplicate  certificate  of  deposit,  showing  tho  payment  of  tho  cost  of  survey,  plat,  and 
ith  satlsfaotory  evidence,  which  shall  do  tho  testimony  of  at  least  two  credible  witnesses,  that  tho 
and  notice  were  posted  on  the  clidm  for  a  period  of  ninety  days,  as  required  by  law,  and  as  con- 

1  in  the  foregoing.  Thereupon  it  shall  bo  tho  duty  of  the  register  to  tronsndt  to  the  General  Land 
d  plat,  survey  and  description,  with  the  proof  indorsed  as  satisfactory  by  the  register  and  receiver, 
patent  may  issue  if  the  proceedings  are  found  regular,  but  neither  the  plat,  survey  description,  nor 
all  issue  for  more  than  one  vein  or  lode. 

ity  of  the  surveying  system  is  to  be  maintained  by  extending  over  tho  mining  districts  tho  roctan- 
hod,  at  least  so  far  as  township  lines  are  concerned. 

ntcmpUited  surveys  of  the  mineral  lands  will  be  made  by  tho  district  deputies,  under  contracts, 
f  to  the  mode  adopted  in  tho  survey  of  the  public  lands  and  private  land  claims,  embracing  in  them 
eins  or  lodes  as  will  bo  called  for  by  claimants  entitled  to  have  them  surveyed, 
iideration  of  the  very  limited  scope  of  surveying  involved  in  each  mining  claim,  the  per  mUeago 
y  law  may  not  be  adequate  to  secure  the  services  of  scientific  surveyors,  and  hence  the  necessity 
ng  to  a  i>cr  diem  principle,  it  being  the  most  equitable  under  tho  circumstances, 
nreyor  goueral  is  tbcrcrore  hereby  authorized  to  commission  resident  mineral  surveyors  for  differ- 
cts,  where  isolated  from  each  other,  and  absolutely  inconvenient  for  one  surveyor  promptly  to 
tho  several  culls  for  surveying  in  such  localities,  the  compensation  not  to  excecfd  flO  per  diem, 
all  expenses  incident  thereto.  Such  surveyors  shall  enter  into  bonds  of  110,000  for  tho  Caithfm 
ico  of  their  duties  in  the  survey  of  such  claims  as  the  surveyor  general  may  be  required  to  execute 
nee  of  tho  aforesaid  law  and  these  instructions. 

irth  section  contemplate  the  location  and  entry  of  a  mine  hpon  tmsnrvcyed  lands,  stipulating  for 
ys  of  public  lands  to  be  aiUnsted  to  the  lines  of  the  claims,  according  to  the  location  and  possession 
hereof.  In  surveying  such  claims,  the  surveyor  general  is  authorized  to  vary  firom  the  rectancrnlar 
luit  the  circumstances  of  the  country,  loctJ  mles,  laws,  customs  of  miners.  The  extent  m  tho 
mode  from  and  after  the  passage  of  the  act  shall,  however,  not  exc<^  200  feet  in  length  along  the 
och  locator,  with  an  additional  claim  for  discovery  to  the  discoverer  of  tho  lode,  with  the  rignt  to 
!h  vein  to  any  depth,  with  all  its  di[»,  variations  and  on^cs,  together  with  a  reasonable  quantity 
for  the  convenient  working  of  tho  same  as  fixed  by  locu  rules:  Provided,  no  person  may  maJco 
L  one  location  on  the  same  lode,  and  no  more  than  3,000  feet  shall  be  taken  in  any  one  claim  by  any 
n  of  persons 

puty  surveyors  should  be  scientifio  men,  capable  of  examining  and  reporting  fully  on  every  lode 
survcv,  and  to  bring  in  duplicate  si>ecimens  of  the  ore,  one  of  which  you  will  send  to  this  office, 
thcr  the  surveyor  general  will  keep,  to  bo  ultimately  turned  over  with  the  smn'cying  archives  to 
authorities. 

Tcyors  of  mineral  claims,  whether  on  mrveyed  or  untturveyed  lands,  must  designate  those  claimi 
ressivo  scries  of  nnmlxirs,  beginning  with  Jfo.  37,  so  as  to  avoid  interference  in  that  respect  with 
ir  sectional  scries  of  numbers  in  cacn  township ;  and  shall  designate  the  four  comers  of  each  claim, 
3  side  lines  of  the  some  are  known,  so  that  such  corners  can  bo  given  by  either  trees,  if  any  are 
uding  in  place,  or  any  comer  rocks  exist  in  place,  or  posts  may  bo  set  diagonally  and  deeply 
,  witn  four  sides  facing  adioining  claims,  sufficiently  fiattimed  to  admit  of  inscriptions  thereon ; 

I  the  comers  are  unknown,  it  will  do  sufllcient  to*  place  a  well-built  solid  mound  at  each  end  of  tho 
he  bcgiuuiug  comer  of  the  claim  nearest  to  any  comers  of  the  public  surveys  is  to  be  connected 
and  distance,  so  as  to  ascertain  the  relative  position  of  each  claim  In  reference  to  township  and 
m  the  same  have  1x»en  surveyed ;  but  in  those  ports  of  the  surveying  district  where  no  such  lines 
*X  l)een  extended,  it  will  be  the  dnty  of  surveyors  general  to  have  tho  same  surveyed  and  marked, 
'  far  as  standard  and  township  lines  are  conccmM,  at  tho  per  mileage  allowed,  so  as  to  embraoo 
eU  region,  and  to  connect  tho  nearest  comers  of  the  miuonu  claims  Tilth  the  comers  of  tho  poblio 

t,  however,  ho  found  impractlcablo  to  estafaHrii  independent  base  and  meridian  lines,  or  to  extend 

lines  over  the  region  containing  mineral  daima  required  to  be  surveyed  under  the  law,  then,  and 

Be,  yon  will  cause  to  bo  sui-veyed  in  the  first  liukance  such  a  claim,  tne  initial  point  of  which  will 

T  from  a  confioence  of  waters,  or  such  natond  ud  permanent  objects  as  will  unmistakably  identify 

of  the  bcgioning  of  the  survey  of  tho  claim  apoa  wMch  other  surveys  vrill  depend. 

5  provides  that  in  cases  where  the  laws  of  CongreM  are  silent  upon  the  subject  of  rules  for  working 

pecting  easements,  drainage,  and  other  necessary  means  to  the  complete  development  of  tho  same, 

eglslaturo  of  any  State  or  Territory  may  provic(e  them,  antl  in  order  to  embody  such  enactments 

Its  you  are  directed  to  communicate  any  such  laws  to  this  office. 

6.    Should  adverse  claimants  to  any  mine  appear  before  the  approval  of  tho  smrvcy,  all  Airther 

gs  shall  \'3  (ttnyed  untU  a  final  settlement  and  adjudication  are  nad  in  the  courts  of  the  right  of 

t  to  such  claim,  except  where  the  parties  agree  to  settlement,  or  a  portion  of  tho  premises  is  not  in 

'hen  a  patent  may  issue  as  in  other  cases. 

7  providoit  for  snch  additional  land  districts  as  may  be  necessary. 

8.  for  the  right  of  way. 

9.  for  protection  of  rights  to  the  use  of  water  for  mining,  agricultural,  manuihcturing,  or  other 
lor  the  right  of  way  for  the  construction  of  ditches  and  canals ;  and  makes  parties  constracting 

:  (after  the  pai<sage  of  thi^  act,)  to  tho  fi^ury  of  settlers,  liable  in  damages. 

10.  Uomesteads  may,  prior  to  tho  passage  of  this  act.  by  citizens  of  tho  United  States,  or  persons 
declared  their  intention  to  lx>come  citizens,  but  on  which  lands  no  valuable  mines  of  gold,  silver, 
or  copper  have  been  discovered,  are  protected,  so  that  settlers  or  owners  of  such  homesteads  shall 
ht  of^pre-emption  thereto,  in  quantity  not  to  exceed  160  acres,  at  |1  25  per  acre,  or  to  avail  them- 
:he  homestead  act  and  acts  amendatory  thereof. 

II  stipulates  that  upon  the  survey  of  the  hmds  in  question  the  Secretary  of  the  Interior  may  set 
portions  as  are  dearly  agricultural,  and  thereafter  subjects  such  agricultural  tracts  to  pre-emptioR 

IS  other  public  lands. 

r  to  enable  the  department  properiy  to  give  effect  to  tlds  section  of  tho  law,  you  win  cause  your 

rreyon  to  describo  in  their  field  notes  of  surveys,  in  addition  to  tho  data  reanired  to  bo  noted  in 

42 
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tbo  printed  Unnnal  of  RuvgyitiE  IsstTnvtlatu.  on  pigft  IT  and  1  ^  tbn  agrlddtnnJ  luiiU. 
Mmo  im  tmvDslilp  [^ti  by  tbu  uf^lKiution  of  "agnoiilliira]  LuiiiL 

Ilia  loin  uiulentood  tbai  then  &  DoUilDK  nUlgilnrf  OD  i;tBliiiiiola  Id  jiroiNiAl  oaJcr  tbii 
«lion!  UtcT  tail  UdoHn,  tivp!  betng  nowlTano  lnun«t,  tbeyLulil  llie  nuub  nlatluDu  li> 
.. .I, ..,,],  fj^j  ^^  balon  Ibo  paiiage  of  thii  act.  Kiib  the 


pOHOU  tba  itotal  of  ocnqiaiMT  Bf 

The  lareft&g  prmmti  ncD  vtovi  na  Iuitd  oocanwd  to  llili  office  in  FonsidivliiK  tbe  prnmiiu 
thoiunnc.  anaTtUbo  roQaindbf  EttcthcriiinrDfrluDBiiiS  Itii  rulings  iu  nuiuoJ  uucs  uiiil  ?ip<' 
ndmlnlMnitlon  of  tbo  MalHa  may  froni  thnp  lo  Hmv  luggoii. 
Tht  respoeUWly,  jonrobedloot  ■srvsnt, 

'       '^  JOS.  S.  WILSON,  Coin 

T7.  S.  r.ElilSTElia  ASD  liECEIVEHa  ASD  SfnvKtOHsCE\EIHl_ 


SUPPLEMENTARV  INSTRUCTIOSS. 

DETumiCET  OF  me  brrKKioii,  GectsAJ,  Ljjn>  OpncE.  JuM  9S,  UCT, 

GKsrrmiSS ;  In  lie  pirpanition  nf  fonoi  ndnnipd  to  tbo  purchsm  of  mlnonil  iulCTTst*  under Ihv  ■Mat  Ji|t 
3a,  19ai,itiaroundD«ieiiHii]'.lDcoDu«:llau  wilh  dirouLii  of  January  U,  IgBJ,  (odiTUDI  fanr  nttanUixi  U  fc 
following : 

Int.  WBero  the  nihn  of  minora  do  not  p«nnH  gittoml  la  be  occoplpd,  cnvpt  tba  HOrTaoo  of  tbe  T«lt<r 
lodo,  tliQ  claLoii  |q-i*WDfei1  mnj  wriljilo  Imt  than  on  acre  of  groond.  Id  BTich  coAra.  oa  ne  do  nuc  in  i^irird 
lo  mlM.  dHl  nitli  u  nuciloo,  the  price  of  Kis  la  bo  pBld  for  thu  nunD;  If  tbo  orva  cicccdj  Uiu  onuUR, 
•10]  IfmoralliaD  twoacnM.  (lS,nDdwun. 

Su.  In  nppUuialons  tbr  mlncnit  elafmii  ii  nill  Iw  no(ieaHii7,  whetv  i  dniin  eoatulnn  im  tbui  one  acre,  tk:. 
the  ftfronneni  cspruavd  vfaonld  he  to jnj  13  tar  the  cJolnL 

3d.  ^unld  n  nut j  aptwnU' u  an  "■oVone  obilmuit,"  ih  CDDti^|i1iL(»d  by  the  eth  tiectlon  of  (be  M4.m 
irDl  njqnln  andi  poion  to  show  by  proof  tlio  elabn  or  iDtmoit  be  raaT  burn  iu  ibe  mino;  ami  atunld  (teMC 

, .1.... . -»  «_t <i .,1 1^  -.— ofl  nnii]  J  Hmj  lettlMncnl  and  ndJndicalleD  ^  b( 

cr  FiDceedlnpi  bavo  been  Btoycd,  sbaU  bil  la  igib 


BrpDHdiBror 

, -   .  -.   ^«lthlhoot_     _ .., 

41b.  Too  tUI  enlnr  aB  elaliia  under  the  not  In  wpanla  fmet-bnnlii  ttom  Unne  Died  for  a^coHanl  dab 


bo  ebiima^oii  vU  prDC«<d  nitb  ilia  oiue  « IT  no  oIijkIidiuI  had  btvufilrd. 
"■   '"■joTnSeiitnriJlelnlnaiir^—" ■' —  •—'■-  ' —  ■"- 


^    ,  „  ^     .       3  to  OBfili  townobiii, 

...      ,  .  .  u«  bluilc  Binn  of  Abatntcts  of  I.iiiicl  gofl  nnd  Ri>c1eTer  of  Kocripti  In  man 

lu  retgrm,  moUng  enoh  illgtat  nJlenUoiu  In  Iha  haadlnn  oa  llie  cu«  ma;  ducaamL  Sboold  li  te  bul 
Mrlfsdila  Id  Iba  (utun  h>  Iuitb  tpecbtl  ntatnuta,  loniu  will  In  prepared  and  printed  anil  a  aniiplj  doly  m^ 
BMedtnTon. 

XOD  wlJl  conmenoo  s  neir  (ertea  of  nnmbra*  vltli  tlie  certifleatcs— biiglnning  with  Tfo.  l. 
tfcownelu  regnluoider.  AenaapKlolfeelipiDiidadluriallia  itntntu,  jon  Bill  b?  nJloin 
ettm  OS  oniauil  OljaKbMe-mmie).  u  In  o<ub  Mica.    The  moaeyii  recalTod  Ibr  tbn 

Forma  of  oppllcatioas,  cenificulra,  and  rc«?lpu  nro  bclug  priiiU^,  and  a  suppW  -nil]  be  sent  a>  uod  b 

J  alao  append  on  nbatract  of  daticB  prpBcrli}H^i  In  inKtrnctlonii  of  Htli  Jabuiiry»  ISS7. 
VeiT  lUJiBotfallv, 

JOS.  S.  IVILSON,  ComtmitiBiur. 
Beoibteb  and  ItECnVEB. 


ABSTRArr  OF  DUTIES.— Tbe  roUowing  is  aa  abslraut  of  Iho  dnties  proscribed  in  minnsl 
initnictioDs  of  Jannar;  14,  I6u7: 

Cl-uiu!iT.— TupomaBotiincntheotalia  giTing  Inronnotlon  nf  hia  iolfntion  loapplvrorapaleot:  tulQ*  i 
a  dlafcnun  nilh  the  Ktgfmer,  logFtMr  irilb  tbo  erldenw  of  Ihe  rolen  of  labim  in  inpport  of  ibn  olsim  ul 
lu  GxtoDt.  Aner  the  olagTAm  and  naUce  have  been  niited  in  diiye,an<Inaailror>eFliuni  filed.  Ibeclataunl  I 
lo  apply  to  (DrrcTor  gBoin]  toiT  aarfay  of  Ifaa  didni,  dopoitllbe  aroonnt  eathnatwl  l^the  aarvM0T|»«nl  I 
to  coier  the  oipenaea  of  the  ■nrrcjv  plattlnff.  and  notieo  with  anj  aaatatant  Unital  SCat«  twMUH-  «  | 
di«lgnnl«ddepo8ltoi7in  IhrOTaftbaUnUed  stale*  TreaiUHV,  Ube  nuMd  totIioemUtofUi<>Iitiidcniinl  I 
br  ''Indlrldiul  Uepoation  Air  tbo  Snrreya  of  the  PahUo  Idnda,"  taUnir  dnpUmte  oerlifloBte  of  doeaU-  [ 
"'-SonewiUiiurve.Torgenoiid.tobeeonl  lo  tbe  GonraiJ  Land  Officii,  und  retnlnlDg  tbe  otlter;  and  HIM 

,_    mrrer  ia  npproTod  n    '  "  —     '  "  —   "" ...-.-..         .... 

mfnta  auicfaanicter  of  .—  . 

lUetaTsa  akd  receiver.- 


plBg  one  with  aurveyor  genond.  to  be  eont  lo  tbe  Goncml  Land  Dffic 
jbB  anrrer  ia  oppromd  and  dloKmrn  tbetcof,  toepthcr  wilb  Uio  aorvi 
"  ^   atia.ebarjif  tor  of  tlie  retn  eivoaed.  tbe  olabnant  lo  nar  to  the  nwrareT  toe  pnr 

I  ithoirlog  the  appUeubilitT  oi 
rcdacied  to  vrillng  and  fikd 


ippromd  at 

irof  tor  of  t! 

nootoUiet. -,       -  -      -  -=. 

ttppllcaliun  In  tfae  rcgtator'a  office ;  alio  to  examine  the  rduma  of  tnne;  opprumd  b;  lb 


aipnm  tbetcof,  toepthcr  wilb  Uio  aorvryor  grsfuid'a  c«1ifioatc  u  ID  InpHFC    I 
rrtn  eipoeed,  tbe  olabnant  lo  pay  to  llie  nwraVer  tbe  prtr«  of  tbe  (^alm.  { 

-To  examine  tceUnmny  flled  by  ebdmant  nhoirlog  the  appUcubilltT  of  nlaW    i 


the  approv«1  pint  and  Cf-rtlGenle  of  the  anrreyor  general  aa  to  the  value  of  the  improremeflla  nnd  cbancv    j 
of  ycin  rapoaod,  bnned  on  tcatimon  j  by  two  rallafil''  Kltnc«e«. 

Keius-cf.r'h  diagmm  of  tbe  chdmbclog  filed  by  the  clulinnnt,  the  reglalcr  ahall  pnbUifa  a  DoUcp  In  aim 
paper  ncarVKt  to  cue  olulm,  naming  tbe  mine,  obilniDiil,  adhiinlog  cbibnimu,  distiloi.  and  c«iuily.  lotoafec    I 
The  pabUo  that  opplienllon  baa  boon  mode  for  a  patent.    Tbe  ret^er  vlll  pHt  tbn  notice  in  bia  oBc*  lkl° 
daya,  and  on  the  publiaber'a  pItvcoIiDg  bia  acooont  to  the  leciBlor  immedutelT  oa  the  eqiintkia  df  tkaW    ' 
daya,  be  will  ttnnaoilt  it  to  tho  enrrcyor  eonotili  and  on  tbo  rooHpt  tram  Ibe  olaltoaDts  of  tba  fnv*    ■ 
generul'a  ocrtifleuto  of  tho  hnprorementa  on  tbe  claim,  togflherwIthplalandaOiar  PTideneeaoftbeaortn    i 
npprnrcd,  aho  the  recnlTCr'a  recript  hir  the  payntent  Ibr  tbe  clnlm,  tbe  irgialpr  win  trannnlt  aaDe,  wiU 
noof,  tndar>od  by  reglater  nnd  rcoclrot  tu  anilifiialury,  to  the  Cummluiotier  of  tbo  General  Land  OdR    ' 

SunvEvoB  Gkneeal's  doty  wben  no  adTCiso  clnlm  in  fl!i>d,  pmaf  fumisliKd  that  tbe  diafrrajr  "^  'x>M 
bad  been  pouted  for  SU  ilnya,  and  nu  recetriog,  alw,  (Tool  the  nfjisier  tbe  aMouni  of  Ibe  pn!l 
notice:  The  enrvoyoT  general,  wbcn  apnilcd  to  by  the  claimant  Air  the  aurveyof  his  atalTD.  all 
the  eipense  of  the  inm;y.  pliltirig,  and  notice,  nnd  wlwo  u  rCTtiflcate  of  dcpnall  Is  ffied  wtih 
claimant,  be  abnll  order  tta  anirey  to  be  made,  and  tianamit  the  ceniflcato  of  depart  lo  the  Gi 


Bb.1"     I 
mlUli 
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Office.  When  the  rctnmg  of  snircy  arc  made  to  the  srareyor  gcnenXs  office  he  will  approve  the  same, 
hand  the  nocessarv  evidonce  thereof* to  the  claimant,  to  be  filed  by  him  in  the  register  ami  receiver's  office 
for  examination  and  final  preparation  of  patent-certificate  bv  the  register  for  transmission  to  the  Commis- 
BToner  of  the  General  Land  Office.  The  snrveyor  general  trill  also  transmit  returns  of  the  survey  to  the 
Commisnioner,  irith  the  account  of  the  surveyor  anutliat  of  the  publishers  of  the  notice,  for  direct  imymeut 
Aiom  United  States  treasury  to  paitics  entitled,  as  in  the  case  of  payments  made  out  of  the  funds  uciiosited 
under  the  10th  section  of  the  act  of  Congress  approved  May  30, 18^2,  and  joint  resolution  of  Juno  1, 1^. 

Legislation  in  reg.\rd  to  the  Mineral  Interests. — The  Commissiooer  of  the  Gen- 
eral Land  Office,  in  his  annual  report  for  1886,  gives  the  following  condensed  summary  of 
the  legislation  by  Congress  in  regard  to  the  mineral  interests : 

The  mineral  int<»rcsts  in  the  public  lands  have  been  the  subject  of  legislation  during  a  period  of  81  years. 
The  ortliuance  of  20th  of  Mnv,  1785,  reserved  one-tldrd  jxirt  of  all  gold,  silver,  lead,  and  copper  mines ;  the 
net  of  3d  of  March,  1867,  dealt  with  lead  mines ;  tlio  enactment  of  3d  of  March,  1829^  authorized  their  sale 
in  Missouri:  the  pre-emiition  act  of  4th  of  September,  1841,  excluded  from  its  provisionsl^nou'n  salines  or 
mines:  the  act  of  Julv  1.  18<>4,  requires  coal  iands  which,  as  mines,  are  cxclnaed  from  Ae  pre-emption  of 
1841,  to  be  oficred  at  #30  minimum,  making  them  prc-emptible  at  that  rate. 

In  the  case  of  the  United  States  vg.  Gear,  3  Howard,  1845,  it  was  held  that  it  was  not  intended  to  8ul:t}ect 
lead  mines  to  ordinary  sale  or  pre-emption  in  certain  districts  created  by  act  of  26th  of  June,  1834. 

In  Attorney  GenernVs  opinion,  dated  April  18, 1846,  rcsi)ecting  mineral  lands  on  Isle  Royal,  in  Lake  Supe- 
rior, it  was  stated  that  "  salines,  gold,  silver,  load,  and  copper  mines  "  wore  reserved  for  "  future  disposal  of 
Congress." 

Toe  act  of  July  11, 1846,  required  the  lead  mines  in  Illinois,  Arkansas^  Mlsaoori,  and  Iowa  to  be  offered, 
interdicting  pre-emption  until  after  offering,  and  then  at  a  minimum  of  $2  50  ncr  acre,  but  if  not  taken  at 
private  entry  within  a  year  of  the  publio  sale,  to  be  subject  to  sale  as  other  lands. 

The  act  of  1st  of  March,  1847,  in  creating  the  Lake  Superior  district  and  directing  geological  survey, 
anthoriaes  the  sale  of  lands  containing  "copper,  lead,  or  other  valuable  ores,"  with  |5  per  acre  minimum. 

The  act  of  3d  of  March,  1847,  for  organizing  the  Chippewa  dhtrict,  Wisconsin,  and  also  autliorisdng 
geological  survey,  awards  the  privilege  of  purchase,  at  fo  i)er  acre,  to  occupants  at  the  date  of  the  law,  the 
■upeirision  of  mines,  by  act  of  3d  of  Marcn,  1849,  having  oocn  transferred  to  the  Secretary  of  the  Interior. 

In  opinion  of  28th  of  Amrust,  1850,  the  Attorney  Greneral  held  that  lands  containing  "iron  ore  merely" 
are  not  the  "  mineral  lands    referred  to  in  the  2d  section  of  said  act  of  Ist  of  March,  1847. 

By  the  law  of  a6th  of  September,  18a0,  mineral  tracts  in  Lake  Superior  and  Chippewa  districts  were  to  be 
dispoeed  of  as  other  public  lands. 

The  act  of  Septemoer  27, 1850,  creating  the  office  of  surveyor  general  of  Oregon  and  making  donations, 
excludes  "  minoral  lands"  or  reserved  suines.  By  the  treaty  of  1851  with  Peru,  Peruvians  are  allowed  to 
work  for  gokl  in  California;  the  tliird  section  of  act  March  3, 1853,  for  the  surveys  in  that  State  allowing 
only  '*  township  "  lines  to  be  extended  over  lands  mineral  or  unfit  for  cultivation ;  uo  sixth  section  excepting 
mineral  tracts  from  pre-emption. 

The  act  of  July  22,  1854,  establishing  the  offices  of  surveyors  general  of  New  Mexico,  Kansas,  and 
Nebraska,  excludes  firom  the  privileges  it  concedes  to  individuals  "mineral  or  school  lands,  salines,  military 
or  other  reservations." 

The  Attorney  General's  opinion  of  February  14, 1860,  states  that  Congress  had  not  then  made  any  pro> 
vision  concerning  mineral  lands  in  California,  except  reserving  fW)m  pre-emption  and  donation. 

The  act  of  July  1, 1864,  for  the  disposal  of  coal  land  and  town  property,  allows  coal  lands  not  liable  under 
past  legLilation  to  ordinary  private  entry  to  be  taken  or  pre-empted  at  130  minimum  per  acre. 

The  act  of  July  4,  1866, 'giving  nnthority  for  varying  surveys  in  Nevada  fW)m  "rectangular  form  to  suit 
the  circumstances  of  the  country,"  reserves  from  sale,  "in  all  cases,  lands  valuable  for  mines  of  gold,  silver, 
qnicksOver,  or  copper." 

The  last  and  most  important  expression  of  the  nublic  will  in  these  respects  is  found  in  the  act  of  Conn^ss 
approved  Julv  26,  1866,  chapter  CcLXII,  which  aechires  that  "  the  mineral  lands  of  the  public  domain,  lx>th 
surveyed  and  imsnrveycd,  are  "to  be  free  and  open  to  exploration  and  occupation  by  all  citizens  of  the 
Unit€^  States,  and  those  declaring  their  intention  to  become  citizens,  subject  to  such  n^gulations  aa  may  be 
prescribed  by  law,"  and  "  subject,  also,  to  the  local  customs  or  rules  of  miners  in  the  several  mining  disUicts, 
«o  far  as  the  same  may  not  be  in  conflict  with  the  laws  of  the  United  States." 


IMPORTANCE  OF  A  NATIONAL  SCHOOL  OF  MINES. 

At  no  period  in  our  histoiy  ha«  there  existed  a  ^eater  necessity  for  an  increase  in  the  pro- 
duction of  bullion  than  at  present.  The  ablest  intellects  of  the  country  have  been  for  some 
time  post  directed  to  the  subject  of  our  financial  condition.  Already  numerous  schemes  have 
been  presented  to  Congress  for  the  maintenance  of  our  credit  at  home  and  abroad,  and  vari- 
ous projects  having  in  view  a  reduction  of  the  burden  of  taxation  will  doubtless  be  discussed 
during  the  present  session.  Considering  the  gpreat  importance  of  the  mining  interest  in  this 
connection,  it  seems  singular  that  the  annual  decrease  in  our  product  of  bullion  for  the  last 
few  years  has  attracted  so  little  attention.  According  to  a  statement  in  the  President's  mes- 
sage, "  the  production  of  precious  metals  in  the  United  States  from  1849  to  1857,  inclusive, 
amount  to  1579,000,000;  from  1858  to  1860,  inclusive,  to  $137,500,000;  and  from  1861 
to  1867,  inclusive,  to  $457,500,000 — makmg  the  g^and  aggregate  of  products  since  1849, 
$1,174,000,000."  This  estimate  certainly  does  not  exceed  the  amount  actually  produced.* 
But  the  returns  of  the  principal  mining  States  and  Territories  will  show  that  for  several  years 
past  there  has  been  a  gradual  decline. 

Thus  California  produced  in  1853  as  high  as  $57,330,030,  as  shown  by  the  manifest  of 
bullion  export  from  San  Francisco.  The  actual  production  for  that  year  probably  exceeded 
$60,000  000.  In  1865  the  yield  was  $30,98(),5:30 ;  in  1866,  $26,500,000 ;  and  in  1807,  as  esti- 
mated,  $25,000,000.  Nevada,  a  silver- producing  State,  has  increased  somewhat  during  the 
post  three  years,  but  all  the  other  mining  States  and  Territories  have  fallen  off.    The  best 

*  The  special  commissioner,  in  his  letter  to  the  Secretary  of  the  Treasnrj,  (p.  6.)  estimates  the  total  product 
al  |l,2S5.000.00a 
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aiithc<riIiFacslimAlotlieTiflldDfMontaiu)Hsfollow«:  I?62, tSOO.OOO;  136.1  S^OOO.OM ;  )%(, 
8I3,l)OU,0OO :  Ides,  gl'CofHIiOOai  ISGG,  S1[I,r>0a,0U0T  lUe?,  1»,00(>.UOO.  TLomaxiiniiaitai- 
mUe  fur  Colorado  in  186.1  xibs  (9,000,IX)0;  in  l8Gl,$(t,000,POOi  in  I^jBTi.  ^,500,000'.  a 
186IJ,  l(VStl)Bli  $3,000,000;  andtbaprobableficlil  for  lr^wii1iiot(-xceedC9,&O0,0Oa  Tb 
p^Qct  of  Idaho  for  1866  is  estimated  b;  |:ooil  aalharittca  at  $^1,000,(100.  Thiji  yeai  (\iW) 
it  Bcurcelj  Bicoeds  |fi,U0O.000.  Arizons  now  ptoducPa  compsrutivelj  colljiDfr.  Nolwitt  , 
Btanding  thmo  diacoarofpii);  fertH,  so  far  from  any  diininutioti  in  Uie  eonrce  of  supptj,  rwm  ' 
ExplorHiioDE  bsTu  develapud  ihe  fact  tliat  our  greut  minenil  belu  extend  ovor  a  mndi  la^i 
area  than  was  crer  before  gnpposod.  Tlio  snppl;,  Ed  gbort,  is  iopxliauxiible.  As  yet  ii  b* 
scarcely  been  lapped.  Whf,  [ben,  shoald  our  anuual  product  bi^  do  tfao^ecline  !  Bw«1IE^ 
iu  the  first  plate  the  aiirfaco  diggings  verj  soon  yield  their  maximum,  and  can  neTtrhi 
reliwinpoQ  iisft  permauBntsourceof  Bupply;  and  iutbe  next,  vein  or  quartz  miubigisoTilDW 
deTclopineut,  dad  requirea  capital  and  skilL 

Ai^niniDg  our  total  yield  for  IHUT  to  bs,  in  Ttmnd  nnmbert,  (75.000.000,  and  (be  HTtTap 
IsRa  arisiuc  from  imperfect  systemi  of  reduction  to  be  35  per  cent.,  we  liavc  a  total  Ion  « 
gold  and  ail ver  combined  of  9^5.000,000.  By  Ibe  judicious  application  of  science  to  ilwbm- 
Hens  of  miulDg,  and  eapecially  to  the  treatmeut  of  tbs  orea,  at  leael  $l5,U<iO,IM)of  thia  ainoiiiil 
might  be  navei.  But  thia  statement  of  loaa  is  ironfincit  ta'ori'a  hcIiibUj  tnkeD  oni  of  \he 
t^uod  and  work^.  Ko  account  is  taken  of  the  vast  quantity  of  cro  radt  a-iide  as.  too  poM 
to  jiisiifjf  ibo  expense  of  working  under  the  prcecnt  costly  aiethods.  or  of  the  innnniKHliW 
mineral  lode«  now  practically^  voIuBlesa,  which,  iu  any  country  puxBeHHiuj;  6r»t-clai!a  mintr; 
BcbooU,  would  bo  inexhaustible  sources  of  wealth.  Nor  does  the  estimate  emhraw  (ba 
immense  lossra  to  which  niiners  are  subject  from  the  erection  of  uusuitablo  machinery  aoJ 
from  ignorani'e  of  the  cbomical  compuaition  of  the  ores  and  the  process  of  T»dnctioB  appUc*- 
ble  to  each  class.  The  same  ores  are  worked  by  diiTereut  syalema  in  mills  loi^Med  wiltei  ■ 
stone's  throw  of  each  other,  and  yet  uo  record  is  kept  of  ths  aeplhfrom  wlitcb  they  are  ulua, 

hat  the  yield  is  by  one  system  us  compared  with  another,  ur  under  wliat  cumfainalioo  vl 

. .,_  L__.  ___.,J,g^|._   _....,...1         «_   .l._^ ,_,.:,.  '..-^ ,      .       ...         ., 


_>8  the  best  results  are  pbtaiued.     On  the  Comsloek  lode  500   , . 

_..  .  worked  doily  with  the  wd  of  blue  vitriol  and  salt,  at  an  cxjiengo  for  these  twoa/tido 
alone  of(lli^,t^  per  annum.    Some  mills  use  double  as  much  on  the  same  kiudutidqueuliiy 

nf  nrna  ill  nttinria.      Wlin   pun   loll   llio  riuiiill  >      Ilorli  i^anTiiil  ha  riirhl    un.l  i-i,!   >1i_  ^1.^.  .ukj 


With  all  (he  experience  gained  in  the  treatment  of  silver  orpa  since  the  diacovefj  ef  tb 
Conistock  lode,  there  are  still  many  important  questioua  to  beaolved.  This  can  oiLl/bodDBi 
by  experiments  syatenmlically  couduclcd,  and  by  repeated  aud  careful  compiuisons  of  prar- 
ticul  results.  Among  the  subjects  for  iavesligation,  and  the  queslious  which  eilber  caaiiol 
be  or  have  not  been  determiued  by  private  onlerprise,  are  the  foliowiug,  siibmiU«d  by  ibi 
dlBtinguished  metallurgist,  Mr.  Ouido  Eiiatel: 

1-  WliethDr  the  mo  of  htoo  Tltriol  in  iron  pons,  tOr  the  pnrpowi  of  ilfeompoflin^  illvcr  orea.  ia  oecv^w*, 
audi  If  so.  la  what  pmnarlloii,  nnO  with  referenoo  lo  irhat  silvFr  eomblniuUNut    Goulil  &  Corn  mlUilda- 

nt  (17,SBS  tbr  bloo  rltrld.  In  leee,  on  SO.COO  tout  or  run.    Tlia  ume  miDi:  expnodeil  tXI,OCn  toi  qnioUlis. 
_  mt  fwrt  of  thB  Jhb  in  qulok^Ter  Is  ^la  to  tho  dh*  or  Idiie  Tlin<d.    The  queilioD  in,  iFti^her  ttat  ba 


giHt  wtrt  of  thB  Jhb  in  qulok^Ter  Is  ^to  to  tho  oh*  or  Idiio  Tlin<d.  The  queuioD  in,  iFtu^her  ttat 
•iiU  jDittiiedt7  the  gaia  In  lilTer.  and  tovhat  exteul  that  eain  retnUeil  tnim  tho  obiimioid  aatbia  sf  w 
TlMol  on  miliriraRit*)  Ttuvo  arc  no  tIfiDm  to  nlTe  this  prDMnD.  Tftklngthe  Icnrestlnuita  of  an  Wa«( 
Comtock  on  worksd  iIaUt  with  tho  luo  of  bine  Tiliiol  mid  ult,  uiil  comparing  the  coii«uni[4iaa  tk  toi 
riiemloBla  in  the  Oonld  Ii  Cun?  mUli  «lth  tlw  tolH]  ooOHunptlon  upon  that  bwU,  Ibr  a  ycor'a  iimiliiiiBllM 
of  aoOduTi.  11  would  be  oqud  Id  150.000  toiM,  worked  at  an  mponto  of  eter  1118,800  fur  the  rltiid  aad  lA 
olnna.  How,  it  In  mora  than  probalda  tbst  a  cueftil  lnT»tlKaUou  of  the  saljeot  wuuM  revult  in  the  Biiu 
of  two-thlnlj  of  thin  oxpatiH).  Some  mlDii  use  twloe  sa  mnoik  Tttiiol  end  vdt  as  otben  on  the  lanin  kkdK 
ore,  taken  from  tho  aamo  deptbi  and  HnnollDHa  from  tbo  iuno  mina.  Bath  eanaot  tw  ri^t.  The  niiitai 
Blono  does  Dot  dstormlns  the quHliali.  EipMHemuit  boconBldend;  but  at  rrTiiriif  -thiiin  In  lai  iiianiiMlw 
of  moJti.  nor  li  then  uiy  way  of  arriving  at  tho  Evta  trtm  thu  liuoka  at  the  nlllii. 

a,  Whethn-  Iho  aildltloa  of  ndl  for  tho  umo  porjnao  la  minliul  1  GouM  &  Currj  expended  for  tbii  aniik 
ahmo.  in  Ii<6K,  tin.Stll.  Cantnullctor}-  Tlen-»  ale  antvitidual  on  thia  aubject,  hut  there  u  xio  exact  data  iu« 
wbloh  to  dclennli]B  tho  question  BUilKAipiorily. 

3.  Whether  iho  Iron  pan  dceumpoacs  illcor  area  fhr  ilaolC  irithonl  qoickiUTcr  i  and,  If  ltdat«,  irhaikW 

t.  Which  procma  of  amulcamntion  fiir  lUrcr  ore  ia,  fur  Ibo  loueih  nf  lime  and  oipent 
barrel  ur  pan  amuleaumllou  f  and  what  i>  tho  loaa  of  quickallvcr  in  both  osasa,  and  Iht 

w  or  horetuhm  pi 


^7  of  dlBbre-nt  machiaea  and  IhreatlunBt    What  Itii* 
lUHtloni 


s  required,  and  the  wdoI  and  water  conanroplton  of  eochl    In  Aiutriat  under  ■nUiatltfi*' 
^ ^ . ,    ..._..    .       -■„,  ^-JUti 


at  the  Gxponao  of  tho  gDvemmcDt,  i[Hwjai  ittl^nitlon  u  idven  to  tbo  aolutlon  of  uil  luioli  quHtlona  aa  witj 
alao,  to  soma  intont,  In  Snxonr.  Thohestandoajjn-ortoneoncnatrstlnnwaapubliahed  in  VicuuBi  hMMt 
li  In  eourao  of  preparailoB  at  Freiberg.  No  iudepenilenl  work  of  thia  fciad.  domled  »pc«iaUy  to  ibit  ■*• 
leet.  ciiata  in  tho  Eneliab  htnpiDi^,* 

The  Hale  Sc  Norcrosa  mine,  one  of  the  best  manaijecl  on  the  Comatitk  lode,  haJ  a  lot  of 
1G,63t>  tons  of  ore  worked  at  14  different  mills  during  a  partiouof  the  past  and  present  ymL 
the  assay  value  of  which,  according  to  ihcit  books,  was  $4fi5,190  in  gold;  $«3a,94a,  silrw: 

•Ut,  KSalclhaaniucc  published  al  Sun  Fmncinuo  a  vciy  able  and  claboruto  wurk  ou  Conerntnitlaa. 
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total,  Jl,28d,132;  amount  produced,  $:597J57,  pold;  $419,819,  silver;  total,  omittinff  frac- 
tions, $816,975:  loss,  |47]a55.  [See  section  XVII,  table  No.  2,  p.  376.]  This  is  a  favor- 
able example  of  the  work  done  on  the  Comstock  lode.  Not  more  than  65  per  cent,  is  saved 
on  an  av»rag^  of  all  the  ores  worked.  The  returns  indicate  a  yield  this  year  of  at  least 
$17,(K)0,000.  A  loss  of  35  per  cent,  would  be  $9,353,846.  This  is  remarkable  on  a  single 
lode.  No  nation  on  earth  can  furnish  such  an  example  of  extravagance.  The  percentage 
of  loss  on  gold  throughout  the  Pacific  States  and  Territories  is  not  so  great  as  on  silver,  but 
it  is  quite  sufficient  to  merit  the  most  serious  consideration. 

The  experts  engaged  in  our  mines  are  nearly  all  foreigners ;  we  send  our  young  men  to  the 
schools  ot  Freiberg,  Berlin,  Paris,  Schemnitz,  and  elsewhere  in  Europe,  to  learn  that  which 
they  could  much  ^tter  learn  at  home,  if  we  had  institutions  equally  thorough  and  compro 
heusive.  And  why  should  we  not  have  such  institutions  ?  Our  mineral  resources  are  ot  far 
greater  magnitude  and  value  than  those  of  any  other  country.  Are  we,  a  progressive  people 
in  all  other  respects,  to  lack  in  this  7  Whilst  we  are  losing  35  per  cent,  of  the  product  of  our 
richest  mineral  lode  bv  inefficient  systems  of  working,  the  entire  loss  in  amalgamation,  accord- 
ing to  Inspector  Winkler,  in  the  treatment  of  the  i  reiberg  ores — which  are  far  poorer  and 
more  rebellious  than  those  of  the  Comstock — ranges  from  five  to  nine  per  cent.  Allowing 
for  the  difference  in  the  cost  of  labor  and  material,  and  for  the  higher  rates  of  interest  on 
capital  in  our  countiy,  this  shows  a  remarkable  contrast  between  the  results  of  misdirected 
energy  and  the  judicious  application  of  science  to  the  practical  details  of  mining  and  metal- 
lurgy. 

Mr.  Bossiter  W.  Raymond,*  editor  of  the  American  Journal  of  Mining,  says: 

Statesmen  recogniao  the  fact  that  many  thingis  mnst  bo  done  by  the  government  which  \roald  othenrtao  not 
be  done  at  all :  that  tho  iutcrcstji  of  education,  indostiy,  and  commerco  in  every  part  of  a  nation  are  of  vital 
imDortaneeto  the  whole  people,  and  that  u  wise  di:icretion  in  snch  matters  is  better  than  blind  adherence  to  any 
political  role.  Of  coiir»o,  it  is  difficult  to  draw  tho  lino  between  Judioions  and  ii\}udicious  leprislntion  in  these 
airections.  It  is  always  easier  to  bo  consistent  than  to  be  wise.  Thcro  is  no  funeral  standanl  which  con  l>e 
applied ;  every  ease  must  lio  Judged  upon  its  own  merits,  and  full  and  thorough  discussion  must  give  the  answer 
to  two  all-important  qnestions :  firxt,  is  tho  proposed  end  one  which  concerns  the  whole  nation,  or  only  n  i>art 
of  it  ?  and  second,  can  tho  benefit  desired  be  obtained  as  well,  or  at  all,  by  local  Icgiskitiou  or  individual  enter- 
prise! 

Mining  and  agriculture  arc  the  two  productive  industries  upon  which  tho  wealth  of  tho  world  is  based. 
Strictly  speaking  agiieulturc  is  the  motit  important,  since  without  it  men  eouki  not  exist ;  yet  miniug  is  almost 
an  csHi'ntial,  siuco  without  it  there  could  bo  no  civilisation,  and  men  would  only  exist  as  savages.  There  is 
this  diffeienco  between  the  two,  that  tfie  products  of  mining  are,  in  general,  fur  more  imperishable,  and,  in 
proportion  to  their  first  cost,  of  greater,  because  of  more  prolonged,  use  to  mankind.  After  centiuics  of  till- 
ing tlie  soil,  men  have  no  more  to  cait  than  at  first,  and  bad  crops  bring  famine  and  distress.  Tho  benefits 
of  mining,  on  tho  other  hand,  arc  cumulative  and  pcqietual.  Av  ho  can  estimate  the  blessings  diffhsed  by  a 
ton  of  iixin,  mined,  smeltwl,  cast  or  MTOuglit  into  forms  of  benirty  and  uwCiiliicss.  serving  for  generations 
tho  needs  of  men,  and  rciJcatedly  reforgctTT  and  reappearing,  as  by  a  material  metempsychosis  to  enter  upon 
new  periods  of  l)enefle<*nce  ?  More  difiicult  still  is  it  to  measure  the  im|X)rtnnce  of  gold  and  silver,  tho  pro- 
daction  of  which,  aside  from  their  intrinsio  value  and  their  application  in  the  arts,  is  so  subtly  connected 
with  the  profoundest  problems  of  commerce  niul  political  economy.  Piiilosophers  toll  us  that  if'wo  protlueo 
and  manufacture  largely,  it  is  no  matter  whether  we  have  plenty  of  money  or  not ;  money  is  nothing  but  a 
medium  of  exchange,  and,  when  it  is  scarce.  ]>neos  will  lie  nominally*  low,  while  an  increase  or  money 
nominallv  raises  them,  without  altering  the  real  relations  of  litlwr  and  wealth.  But  history  and  daily  cx^k}- 
rienco  tell  a  difTerent  stor^.  They  show  us  that  the  world's  accepted  medinm  of  exchange  must  bear  a  cer- 
tain relation  to  tho  worhl  .s  nmonnt  of  business ;  and  that,  in  spite  of  all  contrivances  of  crwlit,  barter,  and 
pnper  money,  the  supply  of  the  precious  metals  is  of  vital  imi)ortanee  to  all  eomrm'rciul  nations.  This  eon- 
viction  is  th'e  source  of  the  universal  principle  of  law  that  the  mineral  resources  of  a  country,  especially  its 
Rtines  of  gold  and  silvei*.  arc  the  proiM?rty  of  tho  whole  conntry--rppre8cntod  in  some  states  by  the  crown, 
and  in  others  by  the  geiiend  government.  Wo  have  no  fault  to  find  with  the  American  doctrine  on  tliat  sub- 
ject, which  throws  open  to  individual  enterimso  these  sources  of  national  wealth,  but  it  is  a  question  whether 
Individuals  should  be  allowed  to  ruin,  by  ignorant  and  wasteiul  management,  the  endowment  which  nature 
hm<  established  for  succeeding  ages  as  well  us  t  ho  ])rf«ent.  and  of  which,  in  a  certain  sense,  we  are  the  trustees 
for  posterity.  It  is  by  no  menus  indilTerent  to  us  all,  whether  tho  mines  of  the  West  arc  skilfully  and  eco- 
nomically worketl  or  not,  whether  $!»,0(H).OUO  of  silver  a  year  arc  lost,  never  to  be  recovered,  by  tho  methods 
of  treating  the  ores  of  the  Comstock  lotle,  whether  five  dollars  ai-o  wastwl  for  everv  dollai*  extracted  from 
the  sulphurets  of  Colorado.  These  losses  are  so  much  i-obbery  of  our  children ;  an(f  it  is  eminently  within 
tho  province  of  the  government  to  preserve  tho  mineral  resourees  of  the  country,  just  as  it  will  Iw  impera- 
tively called  ui)on,  Iwfore  many  vcars  have  pas.scd,  to  prevent  the  destruction  of  *its  timlx^r.  Statistics  show 
that,' for  K*veral  years,  our  r.ixxlnctiou  of  gold  and  silver  has  been  declining.  Thera  is  no  giv4it  cause  for 
iilurm  in  this  fact  alone.  The  ywirs  of  gifatest  pnMluetion  were  thost;  in  which  Buperfieinl  dejxwits  wero 
-worked  by  rude  metho<ls.  and  Ainco  that  time  tho  business  of  raining  has  grown  more  difficult  and  exix'n- 
Bivc,  while  the  number  of  minors  has  grown  nmallcr.  It  is  not  the  dimiuisLCtl  production,  but  the  increased 
-woKte,  which  is  alarming.  All  the  indications  are  that  individual  mine  owners  will  not.  or  cannot,  reform 
thia  evil.  They  lack  the  neces-sjiry  knowledge,  and  the  means  of  obtaining  it.  In  vain  our  young  men  crowd 
the  exeellent  schools  of  I*arl.<»,  Freil)erg.  and  lierlin.  They  neo<l  years  of  instruction  here  to  make  their 
SuTopean  education  available;  for  those  branches  of  metn'llnrgy  which  arc  most  widely  practiced  in  this 
country  are  the  ones  most  scant  11  v  known  and  taught  in  Euroiie. 

Information  is  tho  least  debt  wliicli  the  coveniment  owes  to  it-s  citizens  engaged  in  this  work.  And  there 
is  n  special  reason  why  this  information  sliould  bo  nationally  given.  The  difiiculties  and  interests  of  mines 
nre  nniversal.  The  man  who  is  enishing  quartz  in  Vennont  and  the  man  who  is  crushing  quartz  in  C/ali- 
fomia  would  gladly  have  a  common  centre  for  the  exchange  of  their  experiences  and  the  instruction  of  their 
j^orance.  The  formers  of  the  land  need  such  an  institution  much  less,  yet  they  have  it  in  the  Agricultural 
Bureau.  To  a  Bureau  of  Mining,  uuder  com[>etent  direction,  there  is  no  reasonable  obloction,  except  one. 
An  elfieient  Bureau  of  Mining  is  an  impossibilitv.  In  the  first  place,  its  location  at  Washington  would 
defeat  its  object;  and  its  location  away  from  Washlnpton  would  deprive  it  of  the  distinctive  character  and 
dependence  of  a  bureau,  and  leave  it  without  any  ludividuulity  or  vigor  at  alL    In  tho  second  place,  a 

*  Recently  appointed  special  commissioner  for  the  collection  of  mining  statistics,  ^ice  J.  Iwoss  Browne, 
appointed  mimitcr  to  China. 
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„„ ^._^ Tio  IXftt  ■moiif  In  tite-  irorld,  pBl  into  o  hnrpan.  ii  UaUcUafv 

taDlffi  Jnst  u'lirn  Iir  is,  und  nevur  |pwT  nDr  num.  Tbf  ocU  wuy  lo  avvm  litaUl^  and  pinpTtti  in  net  b 
nUbtlalmif  ut  it  lo  innkr  it  n  wlnwL  Otjl}'  ■  idiodi  can  bo  tn  cannoDl  commaDlcBtion  witli  pnictiail  ai^ 
!h«^c Trill  nal  flponluicouAtj  nriui  to  allien?  bOTL-an,  but  tlie  gtuduittm of  ii  Acbool Iwpp  Dp  ndotlDni  «U 
Ihptr  fi^rvDCT'  tttmradeB  and  tniobcni  u  Inns  Jl>  tbi^  i^TV- 

Ir  tliPUt  tbo  eoTpmlpPiit  la  lu  apraid  oniony  tbo  poo[ilc  that  nccCfluaij  [nfbnaallcm  on  ibe  suhJrH  til 
mljibip  and  motoHnri^y,  thp  Blow  ocquidllioli  ot  wmah  is  eiAIlaj?  na  au  mniiT  mUUcilis  ctctt  jvai,  tai 
«»irtlii|;  onr  rMonrccn  lor  thn  JM«  to  eomP.  Ihow  li  nu  inrtlpr  waj;  Iban  to  mliUiili  »och  a  boIwoI  v  Se- 
ctor Slovurt  prupowa,  and  moke  it,  lu  it  oa^t  to  1m%  tlio  roremuBt  iu  the  irprid. 

The  Secretary  or  the  TreMary  ileems  tbe  eslablishmeut  of  a  DAtioiml  lainiDg  scfaiMil  a 
nuilt«T(>riiuflideot  impoitADce  toKivoil  ravornbts  noLico  in  bis  recent  re[>oR.  After  ttctaSH 
refereiicE  to  Ibe  labors  or  tbe  sperial  coinmimioDer  be  rbj«  : 


"  "  ■        ■■  ■    '  ■-       -•     -  "n&aolf     — 


uiiHldorfltuia  ol  i^TitriKneiit-    TIid  h] 


amnniiti.  uitbDauljr  ponililo  rcmcdr.  tlio  mlubUahmont  nt  (tome  I'mmi  point  vat  ot  the  Backinoan- 
04  or  D  nallonnt  minmi;  vdIiodI,  orgnolncd  nmn  tvmpnihniBivD  pfinclplea,  Aaoloflviu  iu  ia  ffinemi  davit 
I  Kcape  to  tiia  etcbI  mlnliiK  Hdmulii  of  Enroiw.  lly  ibo  concsntmliDn  of  unoiUSe  wpoltan  an 
— ot  miiiltiB  and  mWaliui'CT-.  and  lbs  nnalTlioal  and  iraMng  • — ~  ■■"•  — "  ' "Ji- 


KRvwit  iiroa.  vbi-ra  ImliTtdniil  rolcrptW  baa  ao  long  and  ao  r^atBi  IkUeS,  11 U  bdieiBd  lk»  ni^ 
......  ■n-.-v , ..__, ^  ^  oycelconldbiibnt  ill  I  i»l|llMl"d. 


Wllboot  awnnifls  to  taegBit  bj  irhat  m 


SSC" 


ttio  Seonloiy  dmna  It  diHi  lo  llio  enlerpriilns  ploDpera  ot  tbo  irnt,  trim  bnio  opeDsd  on  n 
■etllmivnl  ami  vliillaatlun,  lliot  Ihdr  niibca.  as  mpnnonlcH]  hj  tbe  coinmiasiancr.  alioulit  wm  wiu  « 
•uri  r>n««hlnn<i|i!deriitlon,    WlmtPier  ciin  beilonpto  pnnnDt«  Ibdr  HflfiirB  vUl  bs  a  lutlinMl  IcafllL 
tiOD  tbBlllie  tcndcuDiTDf  ■deutldDinatllntJoiia  lalDiIren^ben  llialiondii  uf  Intowl  akl 
a  people  Acpaittlcd  1^  a  (li^'cndtf  of  pnrsuitd  und  tbo  ^rcumatoocca  or  liicir  gvo£rt)4ial 

Diffeionces  of  ojiiniou  may  exist  as  to  tbe  moans  propoanT,  but  it  cannot  Ire  denieJ  thai 
Ibe  SvcreUrj'a  views  ou  the  subject  are  Jiut  and  libcml,  and  merit  the  Tuvoruble  uonsidcn- 
tioQ  of  CoDgTesa. 

A  policy  ia  pieseutei],  iu  the  bill  lecen^lj'  introduced  br  Mr.  Stanart  of  KevaiJa,  wiudi 
it  is  eattaiuled  will  increaso  the  annual  bullion  product  to  moio  than  $-JUO,0Oa.<Kii> 
within  a  fen  years.  Now  is  the  time  for  intcllif^nt  action  on  the  subjoi-L  Tbe  Paiific 
lailioad  is  opening  up  direct  and  easy  communicatloD  with  tho  great  interior  of  tlu  con^- 
ncot.  Our  uiinGrsl  resuiircea  nro  pracIicaUy  ivilhout  limit.  Uore  than  uiue-tealbs  of  ifca 
mines  discovered  HDd  nrovetl  to  tra  valnable  are  now  tying'  dormant.    Tbe  qneBtioo  is.  will 

KrcTDDient  lend  iin  nid  to  Ibcir  dovtloptuent,  ot  be  content  Iq  ignore  ihi)  great  inters  r 
fat,  individnal  energy  bas  failed  to  aucompliBh  the  objects  contemplated  iu  Sir.  Stewui*! 
bill.  Possibly  tbe  miners  may  be  more  Bucceasfnl  bereaflcr  than  tboy  have  heeii  for  lUi  pafl 
two  or  three  years  ;  but  tbe  bintory  of  luluiug  in  other  countries  does  not  sustain  that  Uips 
with  reference  lo  n  inotB  profllablo  treatmeul  of  the  ores,  or  lt>  the  devi'lopment  of  minrn! 
lodes  now  unproductive,  or,  indeed,  to  any  of  tbe  objects  designed  lo  be  accompliahcd  lij 
tbe  esttibllfbQicnt  of  a  national  school  of  minee.  Il  is  clear,  tben,  Ihat  unless  some  actiun  U 
token  on  the  subject  fa^  our  government,  past  experience  does  not  warrant  us  iu  expectip; 
•n  incrco»B  of  the  bullion  product  in  the  future. 

Mr.  Louis  A.  Oamott,  formerly  melter  and  refiner  in  the  United  Stales  branch  mint,  siul 
al  present  manager  of  the  8an  Francisco  Assaying  and  Befininj;  Works,  says,  in  a  priolal 
letter  to  tho  Secretary  of  the  Trcasuir.  that  it  costs  in  labor  alone  $1  W  for  cvdry  dollar  pn> 
dnced  from  our  mines.  He  boacs  this  estimate  upon  a  ponulation  of  ]00,OUO  men  vagtpi 
directly  in  mining,  at  ibe  minimum  waees  of  8^)  per  day  tar  3UU  days,  and  upon  a  pcndnrt 
of  S;>li,(KHJ,OU0.  A  mining  population  of  fiO.OiM,  engaged  in  actual  labor  in  ibe  mined  at}) 
ner  day  for  STiO  days,  would  probably  bo  nearer  the  lacta.  This  would  give  a  result  nj 
Vao,IKili,00<)  as  the  cost  for  labor  alone.  Add  for  current  cxpensca  of  uiaDogeinent,  wear  ml 
tear  ofinuchineiy,  inBt«nal,  Ac.,  (25.000,000.  and  you  have  a  total  cost,  without  cslculaiinf 
interest  on  capital,  of  tT&,M'0,(KIO  to  produce  |T5,000,OOU,  tho  maxlmnm  estimate  for  tba 
year  ;  in  other  words,  it  costs  B  dollar  to  produce  a  dollar.  "  Upon  what  principle  of  polili' 
cal  etouoniy,"  says  Mr.  Gametl,  "a  lax  upon  tbe  mining  interest  can  be  justified  I  confea 
I  am  unable  lo  ilUcover.  It  piactically  amounts  to  taxing  a  man  for  tho  privilege  of  nail- 
ing at  his  own  expense  for  tbo  public  lienetit."  If  tbe  miners  are  taxed  at  all,  it  would  la 
giwd  policy  to  apply  tho  lax  in  such  a  way  as  to  increase  Ibe  product  of  bullion ;  still  betln, 
to  take  ibe  tajt  off  altogether,  and  make  a  dirocl  and  liberal  appropriation  la  coxry  out  tia 
object  of  Mr.  Stewart's  bill.  ^ 

while  many  attach  great  value  to  a  national  school  of  niines,  there  are  some  who  canixt 
see  why  government  might  not  as  well  establish  a  school  of  agriculture,  or  a  scbuul  of  cran- 
merce,  or  a  school  of  commercial  navigation.  In  answer  Ut  Ibis  it  may  be  said  that  thertit 
a  bureau  in  tbo  Treasury  Department  specially  deiignod  to  promote  the  iuiereste  of  nw- 
mcrce  and  navigation.  The  Coast  Surrey,  the  LiEhl-liouse  Board,  the  Consnlnr  Systam 
the  Board  of  Steam  Boiler  Inspectors,  are  all  carried  on  at  government  expense  for  the  beti- 
eUt  of  commerco  tuid  navigation.  The  Bureau  of  StaliBtiea  is  an  important  aid  to  commeit* 
■nd  navigation.  Surely  these  great  interests  have  no  cause  to  complain.  What  bassnr- 
amment  dotie,  on  any  scale  commensurate  with  these  expensive  brancbea  of  the  pobli< 
service,  to  promote  the  interest  of  mining  J  CoDgresa  has  already  established  a  DepartoHlt 
of  Agricuhuro,  and  provided  by  donations  of  land  for  "  achooU  of  agriculture  aiidtk 
mechanic  arts."  But  no  mining  school  bus  been  established  by  any  of  the  .States  or  Ttni- 
tories  ondet  the  act  of  1663,    Califomin  is  about  to  establish  a  State  university   iu  wUd 
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.there  will  probablpr  be  a  department  for  instmction  in  mining,  as  in  some  of  the  colleges  of 
the  east,  with  which  this  aonation  has  been  consolidated.  Something,  of  course,  will  be 
^ined  by  snch  elementary  instruction,  but  these  miscellaneous  institutions  can  never  prove 
a  substitute  for  a  g^reat  central  mining  school,  devoted  exclusively  to  mining.  As  for  com> 
merce,  it  will  take  care  of  itself,  with  all  other  schools  for  tbe  promotion  of  industry  and  the 
products  of  the  earth  to  sustain  it. 

Senator  Stewart,  in  his  able  and  elaborate  speech  of  January  16,  1868,  says : 

Onr  mines  are  the  heritage  of  the  vbole  nation,  bought  an<l  retained  at  the  expense  of  common  blood  and 
treasure.  The  nation  is  interested  in  making  them  avoilablo  for  great  and  beneficial  purposes.  A  debt  of 
eratitude  is  due  to  the  pioneer  who  has  discovered  the  hidden  wealth  of  that  recently  niiknoxm  region  of 
tnc  Rocky  nnd  Sierra  Nevada  monntains.  It  is  but  Just  that  the  mines  shotdd  bo  fhK>  to  him.  He  must  bo 
rewarded  for  his  risks  and  sacrifices  or  others  will  cease  to  explore,  and  discoveries  49f  the  jircclous  metals 
iriU  terminate.  But  it  is  vandalism  to  require  men  to  learn  too  art  of  mining,  not  onlv  at  the  sacrifice  of 
their  own  labor  and  time,  but  at  the  expense  of  millions  of  dollars  in  waste  of  the  richest  ores,  while  the 
experience  of  mankind  is  of  record  onu  could  be  made  aToUablo  to  all  by  means  of  a  common  centre  of 
mining  intelligence  and  instruction.  ****** 

There  is  another  important  argument  in  fovor  of  the  development  of  onr  mines.  The  region  cf  country 
in  which  they  are  situated  is  far  removed  from  market,  and  the  agricultural  rejourcea  of  themselves  are 
InsolBciMit  to  induce  settlements  and  the  development  of  the  fertile  valleys  and  arable  lands  which  we  find 
interspersed  among  the  mountains  and  deserts.  The  mines  f^imlsh  a  readr  market,  enhance  the  value  of 
the  lands,  build  np  agricultural  communities,  induce  the  construction  of  railroads  and  otlicr  internal 
improTemtfnts,  cause  the  erection  of  manufactories,  school-houses,  and  churches,  and  attract  all  the  advan- 
tages of  civilized  society.  It  is  highly  important  that  these  mountain  valleys  should  bo  inhabited.  They 
are  more  healthful  and  inrigorating  for  the  habitations  of  men  than  any  other  i)ortions  of  tho  United  States. 
There  civilization  and  tree  institutions  will  prosper.  We  want  tho  Paciflo  and  the  Atlantic  luiited  by  a 
oontinnous  line  of  population  as  well  aa  bv  raiu-oaus  and  other  artificial  channels  of  communication. 

It  is  unsafe  for  the  Pacific  slope,  with  its  genial  climate,  unbounded  resources,  and  vast  commercial 
advantages,  soon  to  be  inhabited  by  many  millions  of  men.  to  be  separated  from  the  Atlantic  by  hundreds 
of  mUes  of  uninhabited  country.  The pi'ospcrity  of  the  mining  Interests  is  tho  only  means  that  will  induce 
Mttlement  of  tho  intervening  space  and  secure  its  development. 

The  following  extracts  from  various  eminent  authorities  are  cited  in  support  of  the  pro- 
posed national  school  of  mines : 

It  is  with  indescribable  regret  that  I  have  seen  the  youth  of  tho  United  States  migrating  to  foreign  conn- 
fries,  in  order  to  acquire  the  higher  branches  of  cmdition,  and  to  obtain  a  knowledge  of  the  sciences. 
Although  it  would  be  injustice  to  pronomicc  the  certainty  of  their  military  maxims  not  congenial  with 
republicanism,  it  must  nevertheless  be  admitted  that  a  serious  danger  is  encountered  by  sending  about 
among  other  political  systems  those  who  have  not  well  learned  the  value  of  their  own.  (President  Wash- 
ington to  Bobert  Brooke,  esq.) 

l^iis  species  of  establishment  contributes  doubly  to  the  increase  of  improvement  by  stimulating  to  enter- 
prise ana  experiment,  and  by  drawing  to  a  common  centre  tho  results  evcrywbero  of  individual  skill  and 
observation,  and  spreading  them  thence  over  the  whole  nation.  Experience  accordingly  has  shown  tliat 
tbcy  arc  vciy  cheap  iustruracnts  of  immense  national  benefit.  (Prasident  Washington's  siieech  to  both 
honses  of  Congress,  Deceralwr  7, 1790.) 

It  is  a  consolation  to  ol>»cr\-e  that  nuder  every  zone  the  cnltivntion  of  science  and  art  establishes  a  certain 
equality  among  men,  and  obliterates,  for  a  time  at  least,  all  those  petty  jHissious  of  which  tho  cfiTccts  arc  so 
prejudicial  to  social  happiness.    (Baron  Humboldt.) 

Settled  by  the  hard  labor  of  human  hands,  they  [the  regions  of  the  West]  are  now  to  bo  settled  by  tho 
labor-saving  arts,  by  machinery,  by  the  steam  engine,  and  by  internal  improvements.  Ilitherto  tbe  work  to 
be  done  was  that  which  notlung  but  the  tough  sinews  of  the  arm  of  man  could  accomplish.  (Edward 
£verctt's  Orations  and  Speeches,  vol.  1.) 

Industrihl  enterprise  is  everywiiere  stimulated ;  the  paths  of  adventure  arc  opened ;  tho  boundless  west 
prevents  the  older  settlements  from  being  overstockcti,  and  gives  scope  for  an  unlimited  development  of 
energy.  Education  is  wanted  to  enlighten  and  direct  these  active,  moving  powers.  Without  it,  much  wild 
vigor  wfll  be  exerted  in  vain.  Energy  alone  is  not  enough ;  it  must  be  turned  to  feasible  ol\jccts,  and  work 
hy  sound  priucinlcs.    (Edward  Everett's  Orations,  vol.  2.) 

The  history  oi  the  progress  of  the  human  mind  shows  us  that,  for  want  of  a  difRision  of  scientifio  know- 
ledge among  practical  men,  CTcat  ovUs  have  resulted,  both  to  science  and  practice.    (E<Iwai*d  Everett,  vol.  1.) 

If  to  tho  ingenuity  of  the  New  World,  the  thoroughness,  the  patience,  and  the  science  of  the  Old  could 
be  added,  far  greater  results  might  bo  expected  than  those  we  now  attain.    (North  American  Review.) 

Private  establishments  are  defective  in  their  constitution,  limited  in  their  operation,  and  incapable,  Trom 
their  very  nature,  of  developing  and  directing  and  i-ewording  the  indigenous  talent  of  the  country.  They 
ore  under  no  obligation  to  do  the  sctentific  work  of  the  State,  or  to  pn>mote  any  of  those  national  ot(}cct8 
which  are  intrusted  to  the  organized  institutions  of  other  lands.  (Sir  David  Brewster,  address  before  t^e 
British  Association,  July  31.  18o0.) 

It  is  only  experience,  aided  by  science,  that  is  rapid  in  development  and  certain  in  action.  (Lyon  Play- 
fidr,  C.  B.,  F.  K.  S.) 

Mining  schools  have  long  existed  in  France,  Russia,  Prussia,  Saxony,  Austria,  Spain,  Sweden,  and  other 
countries  even  less  connected  with  mining;  and  their  practical  value  is  recogniaed  by  the  fact  that  tho 
respective  governments  of  these  states  have  found  it  necessary  to  deyelop  still  farther  the  educational 
resources  of  such  institutions.  Tho  want  of  similar  establishments  in  this  country  has  long  been  felt  in 
mining  districts,  and  has  been  expressed  both  in  Parliament  and  in  memorials  addressed  to  the  government. 
In  the  report  of  the  committee  oi  the  House  of  Lords,  (1849,  >  the  committee  observed  that  "  among  those 
best  qualified  to  speak  upon  this  point,  a  want  appears  to  be  felt  of  facilities  for  nconiring  mining  education, 
auoh  as  provided  by  the  mining  schools  and  colleges  established  in  the  principal  mining  districts  of  the  con> 
tlnent,  apparently  with  tho  most  beneficial  effect."    (Prospectus  government  school  of  mines,  London, 

Looking  at  tho  class  of  men  who,  in  this  kingdom,  are  intrusted  with  the  direction  of  collieries  and  mines, 
we  find  them,  in  general,  characterized  by  a  remarkable  degree  of  energy  and  intelligence ;  nnd  yet  it  can- 
not bo  denied  that  independently  of  the  losses  entailed  by  the  uncertainty  of  mineral  veins,  large  sums  are 
yearly  squandered  on  ill-Judgod,  and  sometimes  even  absurd  speculations,  which  a  greater  amount  of  expe< 
rionoo  on  the  part  of  tho  proposer  would  have  taught  him  to  modify  or  abandon.  (Wrigbtman,  Geological 
Survey,  Great  Britain.) 

It  ia  conceded  to  agriculture  that  the  fruits  of  the  earth,  reproduced  annually,  can  be  stimidated  by  an 
application  of  acquired  knowledge,  connected  with  practical  training,  upon  a  farm  conducted  upon  the 
principles  taught,  where  thooiy  and  praotioe  are  combined.    But  it  is  aenied  to  mining,  a  pursuit  in  which 
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nolnn  b1v«  but  oi 

exocrioiico  and  kIi 

The  unH  of  mlnj-,^  „_,  „ — ^, ,     -..     -  ... 

la  llHslnbora  Dnd  DlMRTatloii*  (^  the  miner  Tor  lEnny  iiii|»naiil  Iticti  reUilii.'  vi  iw  niriuuuuu  ui  ihotk 
oC  thB  nu'U,  lo  tlip  EDliin'  ntut  noHeea  aomi:  dogno  or  gmlDgiciBl  knnwiedgo  If  fas  deurea  to  aKerliiis  Stt 
iiTBwnice  nf  miclhl  mlnorsle  In  H"  ili^rtpi.  roob  hh  nnw,  pmcloim  bIobbi,  idcI  Mil.  &c.  Ha  wlio  ataiBAK 
tho  ■iiDpl"  nail  Dormt  na;  polnlfd  ou!  hj  g<'oUi|Firal  einnitruM,  nuui  thp  ritk  of  L^;diif;  la  cnnjeelnnul 
duulrl.  Biiil  ihl>  19  of  pulicniiir  imporUince  la  alnliiE.  n>r  K  k  ao  eaterpTine  biiUiimt  nnd  fbll  of  DnBiK 
luid  ot  llic  tame  lliw-  expoiuive.  tid  oOea  lUnwoj.  (ProfoHir  K.  C.  Vdu  Leonlmid.  CniTcnlij  ofSaiA 
targ.) 

Of  tha  Impoitaure  oF  an  1ncreaee<l  prmluct  of  thp  prociona  mrrtals  (We  caDbenoqaegtiim. 
The  tthlvM  pulilicol  economlals  of  Europe  uad  Anicncn  vc  uiuuiiiioiiB  upon  Iliat  p>tiDL 

Mr.  6«wariJi  In  tliB  course  of  a  dcUaCo  in  the  Seunio  sbortlj  an«r  the  sdminsiDii  of  Calt- 
fbnuB  inlo  the  Union,  said  : 


The  ohj";*'  of  I 

brtllB  lO  lllC  (TtUPnL  .    . ,._, . ._    

ireatth  (rum  llielr  nsirlj-dUcuveHd  fbiuiliiii* :  uid  MCundlf .  la  render  Uie  i 

tbt  boat  (uid  luecdJcn  poialbli!  KtUemeiil  of  nnr  Tint  ooonti'laa  on  Uie  Paclno  «i»t.  nnioli  aic  w  mm  It 

eierclw)  Ivuudlau  (wauncrulid,  aoeUl,  and  poliliol  iDliiviice*  orn  Itio  aiMiaii  vorld. 

Mr.  Benton  was  "  deridedlj  of  the  opiniim  that  the  United  Btales  on^bt  not  to  nodertaka 
to  moke  n  revenue  oat  of  the  minet ;  that  the  United  Stales  ought  to  coulcDt  hetsi-lf  wiib 
gettins  the  wr&llh  out  of  tho  boweli)  of  tbecnnh  itself." 

Sir  Arcbibald  AIIUoo,  referring  to  tlie  nonderful  effecU  of  th<>  gold  dijtcoTCiiea  in  Califm- 
□IK  Hud  Auutrolia,  makes  use  of  this  emphatic  language : 

Tliat  vhlf^h  for  fire  nnd  IrvDlj  jF«n  hnd  Iw'Mi  mntlng — a  oiBTeDcj  eommeiisiinitf^  to  tbe  injenaaedniav 
bnn  and  tranmotlniu  of  Iho  rirlliKFtl  -n-orld— vns  nan- aiipiiUod  by  [be  tnuoflmat  hand  of  nUun.    "Duoa 
uej.  and  coawiinenl  low  pritKBund  genetid  mimiir,  Iniennplpil  bv  \tiuriiig,glnmtd 

.  „.,j     D-i™.  ™_rji-  — . ^  advanced  in  a  Kbnllnr  t-raportiaD  i  v£«aai>l 

6  nijddlj  dimiaiibuL  ^^ 

Hr.  Couiiess,  alwsys  eRmrsI  in  his  aivocacj  of  grent  mea.4Ure9  for  tfacderelopnxntof  (be 
maluria!  resources  of  the  Pacific  slope,  sdid,  in  the  course  of  tlio  debate  on  the  mineral  lud 
hill: 

In-Ill  nil!  11'  '  I'  ~     I"  r.  ''         I'l-ilic  eoDildimtlnaor  thliminliiHi  brflDtfrlnff  iiiuiiSH» 

nialoof^''  ■    ■  '■  ■  !■  ;.i.iniaix-inracgii™sin|calhMli  but!  ulideruleWMjUBl 

Mr.  Hye  said,  in  the  course  of  the  sumo  dubate; 

I  beg  Ibo  Senato  to  bear  la  mind  (lie  fact  t1ui[  creir  odilitlonal  dollar  of  gnld  and  tltrer  tbat  we  pndwa 
la.Tatbo  rnnridalioD  of  onr  finnDclnl  Klnicliirr  on  a  more  euble  faunduliun.  Let  It  be  kaown  Ibal  we  aa 
prodnco  cold  and  allver  lo  make  oornvdit  ulnnTS  secure  nnd  Bare,  thai  tlm  lutrrcst  n-ill  be  paid  in  tke fR- 
eloiu  metak,  and  oar  eredit  will  atand  na  high  If  nut  hl|i:bpr  thou  (bat  of  au;  olber  natlou  of  tiia  caitk. 

The  importsnco  of  gnch  an  iiicreft-ie  to  the  Uniled  Statea  has  been  forcibly  presenled  bj 
the  Committee  on  Public  LsoiIei  of  tbe  Uou.ie.  Mr.  Juhuo.  the  iuteiligcot  chairmkn  of  that 
committee,  who  very  ably  supported  the  policy  of  |>Tnn(iDi;  absolute  titles  in  fee  to  tbe 
miners,  though  opposed  to  the  form  of  (be  bill  reported  by  tbe  Senate  commiltee,  says,  Ina 
report  on  the  mineral  lands,  dated  June  5,  1B66 : 


10  JiHljtmenloL  „-  .-__ _  ....,   „ ,. 

.    The  dlaprvportlon  of  gold  and  sttrer  to  other  rnloea,  and  to 


Df  BoWi 
_    .     ddherodoccd.    The  proptrtj- 1 

grmtrr  than  (he  increnneof  coin  dnrinir  the  eonio  period.    1  ,       ^ 

lo  the  gon-rument  a  trveh  and  liberal  supply  of  tbe  preclom  metals  will,  be  lounil  abaolacetj  nDC(ssai7. 

Mr.  Robert  J.  Walker,  (he  distinguished  statesman  and  Gnancier,  says,  in  a  recent  able 
letter; 


p  benefltaof  shiD  and  eipericnco  derived  froni  Tnira  of  den 
fluctualiona  In  the ourrenc}'.  nhicb  nosnpcitj^orBkiUoananti 

^  but  o  part  of  the  gteul  canjuiunK;  of  alates.  anlt«d  bj  tin 

c^oneea,  and  find  the  test  of  the  world  aniitalaed  bv  n  aiwcle  ennency,  v 


tluvagh  fluctualiona  In  the  ourrencv.  whicb  nosapcitaorBkiUoan  anticipate.    When  we  i 
— u.„  ,_  I... ,  .».■..  _^...  ,y  of  alates.  r-"-'  ■-- ' ■    -' 


national  value,  bow  can  wo  wbo  ore  dealing  with  'depreciated  paper  eipoL-t  to  compete  BuoceHfallr  wi 


I  wo  wbo  ore  dealing  with  depreciated  paper  expct-t  to  compete  ■uocwfallr  vitA 

. nuaej  Is  gold,  or  iu  actual  cqtuialont  t    No  nation  has  oicr  (ried  this  einmnmn 

wltbont  TOal  xncrificcfl  and  great  failurea.  So  long  an  tbe  carrcneir  of  the  world  la  gold,  luiv  nation  depaitlnf: 
fWmi  tills  standard  impairs  [(a  own  power  of  succoB&rul  com]>eti1it>n.  and  gmduall^drivefl'ila  proitnels  fnim 
tbe  markets  of  tho  world.  It  la  true  tliat  It  may,  to  u  eenala  oileot,  ao  far  na  am'ugirUng  doe*  iml  open  Ifac 
oafetf-valve.  keep  out  (orrlgn  imuorts  for  a  time,  therebj  annthUatlng  lis  esports;  but  pricrs  soou  riw  al 
borne  in  a  ratio  corresponding  with  Ihc  nugmeatnl  dntlea,  and,  the  check  becoraing  IneBW-innl,  Ih  anucfii  ro 
be  rem«di>-dh;aagment«l tariffs.  ItiatotaUT  luipoiaible  Kira  Dettatlllke  the  United  Btalm  to  witbihis' 
iWim  the  buBinofaa  opeiatlotiaof  the  worid.iuidit  laeqaeUf  ImpRctioabletocarrf  on  ancocsafal  intcmatioaal 
eichangos  when  Iho  moncj  of  iho  eotmlrj  la  deprrclated  paper. 

I>ei;einber  2,  18(i7,  Mr.  Stewart,  United  Statea  senator  from  Nevada,  asked,  and  by  nnani. 
mons  consent  obtained,  leave  to  bring  in  the  following;  bill,  which  was  rend  twice  and 
ordered  to  l>e  printed;  December  3,  )8c7.  referred  to  tbe  Committee  on  Mines  and  Mining; 
February  ■iO,  1866,  reported  by  Mr,  Stewart,  with  amendineDts. 
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A  BILL  to  cstabliah  a  national  school  of  mines. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in  Congress 
assenMed^  That  the  tax  loTicd  and  collected  upon  gold  and  silver  bollion  ii*  the  States  and  Territories 
Bitnated  in  whole  or  in  part  west  of  the  eastern  oaso  of  the  Kocky  mountains  be  set  apart,  so  long  as  the 
seme  shall  be  collected  bv  the  government,  as  a  6i)ecial  fund  for  the  endowment  and  support  of  a  school  of 
mines,  to  be  located  on  the  line  of  the  Pacific  railroad,  west  of  the  Rocky  mountains,  as  near  as  i)racticabto 
to  the  centre  of  the  mining  States  and  Territories. 

[Sec.  2.  And  he  U  further  enacted.  That  each  State  and  Territory  located  in  whole  or  in  part  west  of  the 
eastern  base  of  the  Kocky  monntoins  may  appoint  one  member  of  n  board  of  directors,  n  mnjoiity  of  whom 
sboll  constitute  a  quorum ;  and  in  case  of  milnro  on  the  part  of  any  State  or  Territory  so  to  appoint,  the 
President  shall  appoint  such  member  by  and  with  the  advice  and  consent  of  the  Senate ;  but  no  iiart  of  the 
fond  herein  provmed  for  shall  bo  expended  in  salaries,  travelling  or  other  ixnrsonal  expenses  of  the  said 
board  of  directors.] 

Sec.  2.  And  be  it  further  enacted^  That  the  management  of  tlie  institution  shall  bo  under  tlie  control  of 
ci^^ht  directors,  a  majority  of  whom  shall  constitute  a  quonim..  The  diixictors  shall  bo  selected  from  the 
mining  States  and  Territories,  and  appointed  by  the  President,  by  and  with  the  advice  and  consent  of  the 
Senate,  and  shall  hold  their  oflSco  for  four  years,  and  until  their  snccessora  aro  appointed  and  qualified :  Pro- 
vided^ That  the  following  named  persons  shall  constitute  the  board  of  directors  fram  the  first  day  of  July, 
anno  Domini  eighteen  hundred  and  sixty-eight,  until  the  first  of  July,  eighteen  hundred  anti  seventy, 
namely:  Sherman  Day  and  William  Ashburner,  of  California;  F.  A.  Tntle  and  D.  W.  Wclty,  of  Nevada; 

A.  C.  Gibbs,  of  Orc^u ; ,  of  Idolio ;  A.  J.  Simmons,  of  Montana ;  and  John  Pierce,  of  Colorado. 

In  case  of  failure  ofany  of  the  above-named  persons  to  servo,  or  should  a  vacancy  occur  from  any  other 
cause,  the  same  shall  be  filled  as  hereinbefore  provided.  The  directors  shall  receive  no  compensation  for 
their  serrices,  but  their  actual  travelling  and  other  expenses  incurred  while  attending  to  the  business  of  the 
institution  shall  bo  paid. 

Sec.  3.  And  be  it  further  enacted.  That  the  said  board  of  directors  shnll  hare  power  to  make  rules  ond 
r^nlations  for  the  organization  and  government  of  the  school ;  shall  appoint  its  professors,  teachers,  and 
officers,  and  exercise  sui^ervisiou  and  contft)!  over  the  fund  herein  anpropriated. 

Sec.  4.  And  be  it  further  enacted.  That  no  professor  or  teacher  for  other  ofllccrl  of  this  institution  shall 
bo  removed  except  upon  charges  and  specifications  duly  investigated  by  the  boanl  of  directors,  and  the 
decision  of  the  Secretary  of  tho  Trcasniy,  to  whom  tho  facts  and  the  evidence  shall  bo  reported,  shall  bo 
conclusive. 

Sec.  5.  And  be  it  further  enacted.  That  tuition  in  this  institution  shall  bo  free  to  any  citizen  of  tho  United 
States  who  may  present  proper  evidences  of  qualification,  to  bo  determined  by  the  faculty ;  and  it  shall  also 
be  fVoe  to  students  from  other  countries,  duly  recommended  by  tho  authorities  of  the  schools  in  which  they 
shall  have  become  qualified ;  but  all  expenses  for  books  and  stationery,  and  all  ixirsonal  expenses  for  lodging, 
subsistence,  and  travelling,  shall  bo  Iwrnc  bv  the  students  themselves. 

Sec.  6.  And  be  it  further  enacted.  That  the  primary  obiect  of  the  school  lx;ing  an  increnso  of  the  bullion 
product  of  tho  country,  by  the  practical  application  ot  science  to  mining,  and  tho  diffusion  of  correct 
knowledge  among  miners  as  to  tho  best  methods  of  treating  tho  ores,  no  charge  shall  bo  made  for  assays, 
tests,  metallurgical  or  other  experiments,  except  to  cover  the  actual  cost  of  material  used. 

Sec.  7.  And  be  it  further  etuicted,  That  the  Secretary  of  the  Ti-casurr,  on  and  after  tho  first  day  of  July, 
eighteen  hundred  and  sixty-ei^ht,  shall  set  apart  the  fnud  hereby  appropriated  for  tho  purpose  named  in  this 
act ;  and  he  shall,  after  receivuig  a  report  from  the  board  of  directors,  locate  the  school  and  furnish  plans 
and  specifications  for  all  necessary  buildings  and  improvements,  which  shall  be  plain  and  substantial,  and 
upon  the  most  economical  plan  consistent  with  tho  purposes  of  tho  institution. 

Sec.  8.  And  be  it  further  enacted.  That  in  order  that  the  boanl  of  directors  may  bo  placed  in  possession 
of  the  most  approved  systems  of  education,  the  Secretary  of  the  Treasury  shall  causo  an  examination  to  bo 
made  of  the  principal  mining  schools  of  Enropc,  and  a  report  to  bo  prepajrcd  uix>u  tho  same,  the  expense  of 
each  service  to  be  paid  out  of  the  [luexpcnded  balonco  oi  tho  appropriation  heretofore  made  for  tho  coUec* 
tion  of  mining  statistics]  funds  of  the  institution. 

Sec.  9.  And  be  it  further  enacted.  That  tho  duties  now  performed  by  tho  special  commissioner  appointed 
by  the  Secretair  of  tho  Treasury  to  collect  mining  statistics  in  the  States  and  Territories  west  of  tho  Rocky 
moontains,  shall,  upon  the  organization  and  completion  of  the  school  of  mines  created  by  this  act,  be  per- 
formeA  under  a  permanent  system  by  the  faculty  of  said  institution,  and  their  report  shall  bo  transmitteu  to 
the  Secretary  of^  the  Treasury,  to  be  by  1dm  laid  before  Congress. 

Sec.  10.  And  be  it  further  enacted.  That  the  professors  and  teachers,  under  tho  direction  of  the  president 
of  the  institution,  shall  make  [annual]  visits  to  the  principal  mining  districts,  accompanied  by  their  respective 
classes,  for  the  purpose  of  examining  tho  mines,  mills,  and  modes  of  working,  anu  instructing  the  pupils  in 
the  practical  operations  of  mining  and  metallurgy ;  and  the  said  professors  and  teachers  shall  also,  as  Oaor  as 
their  time  will  permit,  give  free  lectures  to  tno  miners  on  geology,  mineral<^^,  metallurgy,  and  mining 
engineering,  ana  kindred  subjects.  And  the  faculty  may  roqulre,  as  a  part  of  the  regular  coarse  of  instruc- 
tion, the  pupils  to  engage  for  a  prescribed  period  in  practical  mining  and  milling. 

Sec.  11.  And  be  it  further  enacted.  Thai  the  Secretary  of  the  Treasury  shall  roquiro  from  tho  directors 
and  fh>m  the  disbursing  ofilcer  or  ofHcers  appoint<xi  by  tho  board  of  directors  such  bonds  and  vouchers  as 
be  may  deem  necessanr  for  the  secnrity  and  j^per  disoursement  of  the  ftmd. 

Sec.  12.  And  be  it  further  enaacd.  That  from  and  after  the  expiration  of  the  fiscal  year  commencing  July 
first,  eighteen  hundred  and  sixty-eight,  not  exceeding  one-half  of  the  fund  arising  from  the  tax  levied  upon 
ecAd  and  silver  bullion  shall  be  expended  by  or  on  behalf  of  tho  institution,  the  [remaining  half  to]  remain- 
der shall  be  set  apart  by  tho  Secretaxy  of  the  Treasury  and  invested  in  government  secimties,  which  shall 
remain,  both  principal  and  interest,  a  permanent  fund  for  tho  support  and  maintenance  of  tho  institution ; 
and  no  part  of  the  moneys  so  reserved,  [half]  either  principal  or  interest,  shall  be  drawn  so  long  as  the  gOT- 
cmment  shall  continue  to  impose  a  tax  upon  gold  ana  silver  bullion,  but  after  such  tax  shall  have  ceased  the 
interest  on  the  reserved  fund  shaU  bo  nscd  for  the  purposes  hereinbefore  mentioned. 
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:    MINERAL   RESOURCES    OP    THE   UNITED   STATES    EAST  OF   THE 

ROCKY  MOUNTAINS. 


Washington,  May  2, 1868. 

[B:  In  pursaance  of  your  instructions  of  September  12,  1866,  I  hod  the 
>r  on  the  13th  of  Febnmiy,  1867,  to  present  for  your  consideration  a  pre- 
lary  report,  embracing  a  general  view  of  the  gold  and  silver  districts  of  I^ew 
ico,  Colorado,  Montana,  Dakota,  and  Minnesota,  with  some  notice  of  the  gold 
)na  of  the  southern  Atlantic  states,  Canada  and  Nova  Scotia.  The  present 
rt  will  include  a  further  inquiry  into  the  mineral  resources  of  those  districts, 
special  reference  to  their  situation  and  prospects  at  the  expiration  of  the 
1867;  and  I  propose  as  a  not  inappropriate  sequel  to  devote  a  considerable 
ion  of  this  commimication  (1)  to  a  general  review  of  the  production  of  gold 
silver  in  other  quarters  of  the  world,  with  the  purpose  of  indicating  rela- 
y  the  commercial  and  social  importance  of  the  treasure  product  of  the  United 
es,  and  (2)  to  a  summary  of  the  domestic  commerce  from  the  Mississippi 
:  westward  to  the  interior  or  mining  districts  of  the  United  States,  having 
•ence  prominently  to  railway  communications  with  the  Rocky  mountains  and 
Pacific  coast. 

THE    GREAt  PLAINS. 

etween  the  agricultural  districts  of  Dakota,  Nebraska,  Kansas,  Indian  terri- 
f  and  Texas,  which  extend  westwardly  to  the  98th  meridian  of  lon^tude, 

the  eastern  Piedmont  of  the  Hocky  mountains,  and  in  Colorado  are 
ided  castwardly  by  longitude  104^,  the  cretaceous  formation,  once  desig- 
d  as  the  '<  American  desert,"  is  now  well  understood  to  be  adequate  for 
sustenance  of  cattle,  and  if  subterranean  sources  of  water  supply  were  avail- 

for  the  purpose  of  irrigation,  might  become  an  a^cultural  region.  At 
ent  this  wide  interval  between  the  margin  of  the  Missouri  river,  where  the 
)t  winds  from  the  Gulf  of  Mexico  afford  a  sufficient  fall  of  summer  rain 
he  growth  and  maturity  of  crops,  and  the  Colorado  Piedmont,  with  its  limited 
kcity  for  irrigation  from  mountain  streams  and  sur£aces,  is  reco^zed  as  a 
ing  district,  bearing  the  nutritious  buffalo  grass,  and  reasonably  travt3rsed 
treams — conditions  only  favorable  to  pastoral  occupation  and  a  sparse  popu- 
n.  If,  however,  the  experiment  of  artesian  weUs  should  be  vigorously 
ecuted,  and  prove  successful,  the  occupation  of  the  plains  might  be  greatly 
rsified.  The  government  in  1858  despatched  a  party  under  the  direc- 
of  Captain  John  Pope  to  the  Llano  Estacado  of  western  Texas,  an  extension 
lie  cretaceous  formation  of  eastern  Colorado,  for  the  purpose  of  sinking  an 
nan  well }  but  although  a  depth  of  1,050  feet  was  attained,  and  powerful 
ims  flowed  into  the  well  at  difierent  levels,  the  water  did  not  rise  to  cho  sur- 
,  and  the  work  was  abandoned.    It  was  by  no  means  a  failure ;  the  discovery 
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of  Babteiraneau  Btreamfl  or  fonntiuiis  occesdble,  from  tbe  soi&ee,  brfnif  vctji^f 
geative  of  tie  posnbilities  of  &tiiro<  wata  et^lf  .* 

SZW  MEXICO. 

During  1S67  the  public  ottentiouwiw  occupied  by  vctj-  favorable  reportsrf 
tlie  minci-al  resources  of  New  Mexico.  Tbe  Kflnsas  tlivision  of  the  Union  PadSc 
lailrofKl,  wUlo  not  relinqaisbing  tbe  policy  of  a  direct  weelem  cotmnuoicaiini 
witb  D6n\-cr  tind  Great  Salt  I^e  City,  determined  to  place  a  party  in  ibo  M 
to  explore  a.  Boutbwestem  line  from  tbe  junction  of  lon^tude  1 02°  with  latitni 
39°  to  a  crossmg  of  tbe  Bio  Grande  at  Albuquerque,  latitude  35°,  loc|^Iii« 
lOCJ",  and  tbenco  westwardly  tbrough  New  Mexico,  Arizona,  and  sontbern  C»E- 
£]i-nia,  on  or  near  the  35tb  parallel. 

The  results  of  thia  exploraUon  folly  coiifirmiug  tbe  observations  of  Lieateniol 
Whipple  iu  lS53-'54,  have  establiabed  that  gold,  silver,  and  copper  mines  i» 
aa  numerous  and  valuable  as  iu  Colorado;  and  also  that  beds  of  lignite  cod 
occur  ai-ound  the  western  end  of  Eaton  mountain,  and  the  neigbborinw  foot-hQli 
of  the  Itocty  niountaina,  while  a  formation  of  early  cretaceous  coaT  has  hea 
discovered  in  tbe  valley  of  tbe  Ilio  Grande,  The  furst  coal  ba^n  condsts  of  an 
immense  thichncss  of  coarse  sondstoncE,  first  manifesting  themselves  in  some  of 
tbo  ravines  of  tbe  Haton,  aL-out  20  miles  east  of  Raton  Pass,  but  soon  beoomh^ 
visible  on  tbo  flanks  of  tbo  motrntain,  continuing  through  the  pass,  and  to  n 
nnknown  distance  west  of  it.  Tills  formation  lica  nearly  horizontally  a^itnt 
tbe  base  of  the  Raton  and  Rocln-  mountma,  extcndin"  the  latter  from  the 
Ailtansas  rivet  at  CaBon  City  to  the  valley  of  the  Little  Limarrou  on  the  ttnUi- 
111  the  Raton  Pass  tbe  coal  beds,  which  are  quite  thin  in  tbo  Manco  tiel  Bww 
VasB,  begin  to  assume  impoitancc.  About  six  miles  from  Trinidad,  a  loa% 
exhibits  a  lotal  tliickness  of  abont  fivo  feet  of  good  coal,  separated  into  fte 
bods,  placed  near  togetbov.  Near  the  top  of  tbe  pass  are.  also  Ijoda  of  tho  smm 
lluckncs.^,  but  at  the  southern  exit  i>F  tlie  pass,  in  cnfiou';  (.Tpmiertcil  flitb  uppe: 
waters  of  the  Canadian,  there  called  Red  nver,  these  beds  occnr  in  stiil  grerdd 
magmtude,  boing  eight  feet  thick.  All  these  are,  however,  of  trifling  natat 
compared  witb  Iho  gi'cat  beds  fottnd  m  the  cafiona  of  the  Vermcjo  valley,  iriiid 
fihow  in  one  locality  10  feet  of  coal  in  two  beds,  separated  by  10  inches  of  Glilt  i 
Tbo  eame  strata  weio  found  on  the  othei-  ddo  of  tho  ciuion,  one-half  mile  distant  | 
and  in  other  canons  Bcveml  miles  westward.  Further  south  other  tbinser  bei  i 
were  seen  near  Venaejo  of  tho  thickness  of  throe  and  four  feet  of  good  coal 
Beyond  tho  Pemejo  the  high  table  lands  containing  tho  coal  beds  dissf^iai 
entirely,  and  tbo  only  ficdimcntaiy  rock  in  view  is  the  early  cretaceous  aai 
stone,  capped  in  places  with  middle  cretaceons  limestone.  As  the  high  tatic 
land  of  tertiary  sandstone  extends  noitb  of  tbe  Raton,  it  is  probable  that  amis 
beds  exist  in  that  direction.  Coal  lias  also  been  discovered  on  the  Rio  Gisn^ 
in  varioufl  places  above  Piedras  Negras,  as  well  as  below  in  the  vidnifyot, 
Laredo,  Gurrero,  and  Roma.t 

Tho  diccoveries  of  gold-bearing  qnartz,  first  limited  to  the  Gregory  distnt 
in  Colorado,  extending  abont  30  miles  along  tbe  base  of  the  Snowj-  range,  im 
Gold  Hill  to  Empire  City,  now  reach  tho  sonthcrn  limit  of  Colorado,  and  th«( 
along  tho  Sierra  Madre,  following  tbe  general  conrec  of  tbe  valley  of  the  Bi 


■Id  1867,  Bt  Cbicaito  an  arteaiau  wbII,  nt  tlie  depth  of  1,190  feet,  stnick  n  nbteituW 
BQesm,  eight  feet  in  deiitb,  unii  tiewiag  witb  r  atroug  cnneut,  from  which  60U,Ot)0  xtilM 
dailjarodolireied  at  the  earfitcc,  and  460,000  gtillona  diulj  at  bd  elevation  of  43  feet  Fk- 
viously  a  vein  of  water  linci  been  reached  at  a  depth  of  9u  feet,  which  yielded  15  bwiHiW 
honr.  (Sec  Appendix  No.  1  far  n  uwralivo  byPrafeswr  D,  D.  Owen  of  other  eiperiBaH 
within  tho  United  St&tes  and  elsewbore. ) 

t  The  valooof  cool  in  tbe  redaction  of  orei,  oa  wsUiu  foe  nam  of  fori,  j'ngUfiM  M  pfft* 
details  of  Iha  recent  discoveries  in  the  Rocl^  moHBt^Ds.  TIib  fonpiiiig  nport  i*  b;Ik-J 
li.  LJo  Coiite,  nlio  accompanied  General'W.  W.  Wright,  chief  engineer  oT  Union  PnoSe 
railway,  eastern  division,  upon  the  expedition  already  mntHoned. 
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rande  ihroc^t  i2x-  wtole  exicni  cf  Xe^r  3J[exi{N>  a::^  into  ibe  adjcACMii  SijKe 

CliiLiiaLa&-  Su-xessfcl  pL&cer  ^niia^Tig  bj  xbe  llex^caa  Tesaaen^^i  of  jH>  v;aU 
y  Las  ofien  l*eii  ^rp^Jr:««d  m  ibe  cxKmuin  xralches  laear  Sauza  1\\  s>>u;ii  ;*>  a 
sumce  of  stlozi  10C>  ciilesi.  or  as  ftr  j^  Gran  Quivira.  aaii  diotIi  for  aKv,xs  1^ 
lies  to  ihc  liver  SaD^^ite  de  Ciisso,  TLk  £Cnnua  is  jasi  priiLia  ibe  lorriisMy  04" 
olorado^  b:K  20  Ejiles  sonxL  of  iLe  l*cmiida7v  line  is  ibc  locadiiv  of  ilto  Mowuo 
inesy  Tc^Lich  &nnc«ed  much  aaeciiosi  dxuring  1S67.  Tboy  aiv^  ^niaicvl  uc^ 
at  west  of  iLe  Ka:o2  u:<:i3:i:ii2is.  about  oO  imles  north  of  Tao^  Mic\>  coun:y, 
ew  Mexico.  Foot  pc^osds  of  tLe  ore  from  a  well-defineil  quarts  voia  itvcntlv 
pened  are  said  to  have  yielded  7S  cents  of  gold,  <ff  at  the  rate  of  $oJ>0  lo  tho 
m.  An  important  cinr^nnsUnce  is  added,  that  the  quarts  contains  only  ixto 
old,  without  suIpLnrets.  In  a  specimen  taken  £n>m  the  vicinity  of  tl:o  surface 
id  forwarded  to  Colorado,  thread  gold  coold  be  iracctl  throagh  the  u^ass  of 
aartz.  The  oppommities  for  gnlch  mining  have  already  attractovi  a  consider- 
le  American  popaladon.  The  Placer  moontain,  about  30  miles  iix>m  Santa 
e,  within  the  past  year  has  been  worked  under  an  efficient  lO^auization  and 
ith  satisiactoTT  icsoks.  The  average  yield  of  the  aurifeioos  lock  is  $oO  lo  the 
>n.  The  veins  me  niunanoQs,  well  detined,  and  accessible  within  a  district  of 
3  miles  eqnare.  Another  locality  of  much  interest  is  Pinos  Altos,  under  lati- 
ide  33^y  lon^tnde  10S^  The  enterprise  of  working  these  mines  seems  to  bo 
uder  efficient  direction.  Upon  one  of  the  lodes  a  timnel  has  already  Imxmi 
afled  713  feet,  and  when  completed  to  the  distance  of  1,600  feet,  will  have 
issed  £rom  the  Atlantic  to  the  Pacific  slopes  of  tho  Sierra  Madre.  Midway 
passes  tmder  the  crest  of  the  mountiun,  fin>m  which  a  shaft  of  121  feei  c<.>n- 
3cts  tbe  smnmit  with  the  tunneL  The  ore  contains  gold,  silver,  and  a  small 
x>portion  of  copper.  The  \'illage  of  Pinos  Altos  is  at  an  elevation  of  I'^fOOO 
et  above  the  sea.  The  \dcinity  presents  imusual  advantages  of  \\>[>od,  water, 
id  Eurfiace  for  mining  operations,  and,  with  the  fullest  allowance  for  exaggera* 
on  as  to  the  number  and  richness  of  the  lodes,  there  seems  but  litilo  doubt 
i&t,  with  tho  pacification  of  the  Indian  tribes  and  funher  facilities  of  trauspor- 
lion,  it  will  become  an  important  mining  centre. 

The  foregoing  seem  to  be  the  most  prominent  gold-bearing  lUstricts  of  New 
Mexico ;  but  some  20  localities  are  mentioned  by  mining  journals,  among  which 
e  quartz  veins  at  San  Jos^,  in  the  Sierra  Madre,  intersecting  each  other  in  all 
rections  for  a  mile  in  width  and  three  mUes  in  length ;  a  similar  formation  near 
ort.Davis,  Texas,  and  extensive  placer  mines  on  the  San  Francisco  and  Mim- 
res  rivers. 

Silver,  however,  with  its  many  combinations,  is  tho  most  abundant  mineral  of 
iC  Territory.  Tho  prominently  argentiferous  districts  are  tho  Placer  mountains, 
5ar  Santa  Fe;  the  Organ  mountains,  near  tho  Mesilla  valley;  and  tho  Siomi 
!adrc,  at  Pinos  Altos.  Tho  first  and  last  of  these  localities  arc,  as  we  have 
sen,  gold-prodncing  also.  In  the  Organ  mountains  over  50  silver  mines  havo 
3cn  discovered,  the  ore  being  generally  argentiferous  galena.  Tho  district 
>ar  Mesilla  valley,  in  the  Organ  moimtains,  has  a  mean  altitude  of  4,400  feet, 
id  is  intersected  with  ravines,  affording  favorable  opportunities  for  horizontal 
dfts  in  opening  tho  veins.  Tho  country  bordering  on  tho  north  portion  of 
hihuahua  is  a  nch  silver  district.  Immediately  adjoining  tho  Mexican  bound- 
•y  are  the  mines  of  Corralitos,  the  most  successful  silver  mines  in  tho  State  of 
hihuahua,  having  been  mined  for  40  years  in  a  region  most  exposed  ti)  Indian 
Dstility.  Near  tho  old  town  of  El  Paso  tradition  places  tho  locality  of  one  of 
le  richest  silver  mines  known  to  tho  Spaniards,  but  its  site  was  lost  dining  tho 
idian  insurrection  of  1680. 

Dr.  A.  Wizlizenns,  who  accompanied  a  military  expedition  in  1817  airiHurg(H)U 
ad  naturalist,  mentions  that  during  tho  Spanish  occupation  sovornl  ricli  Hilvor 
lines  were  worked  at  Avo,  at  CeriUos,  and  in  tho  Nambo  mountaiuH,  but  nono 
t  present.    Copper  is  found  in  abundance  throughout  the  countiy,  but  princi- 
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piUy  at  Los  Tijeras,  Jomaa,  Al>if|iuii,  Guadolupit.i  ile  Mom.  Iron 
abnidant.  Gypsum,  both  common  and  eelenite,  is  found  iu  largos 
eztflDBTO  Javera  of  it  oxisting  in  the  motrntains  near  Aigodones, 
Qnuitle,  Mill  in  tbo  Deighborhood  of  the  celebrated  Balinos.  It  is 
tBOa  Ume,,imd  the  crystalline  or  selenite  ia  a  sulistitnte  for  window  elass.  Abou 
100  milMBoiitbeastorSautaFc!,  on  tho  tigb  tableland  between  tho  RiuGnudt 
and  Peooo,  ttrc  mime  oxteneive  salt  lakes  or  Bolinns,  irom  which  the  inhnbituti 
of  New  Hoxico  are  ^applied. 

Thelefeding  copper  mines  of  mow  Mexico  may  be  tbos  eunmeruted  and 
deaoribed:  l.  Uonover,  discovered  in  ISGO ;  sitnnted  on  the  headwaters  of  th* 
MinbTes  rivei',  abont  sis  miles  east  of  Fort  Bayard  ^  ore  a  rii^in  copper,  found 
Sn  extensiYc  pockets  in  tho  bed  rock,  vnn>ing  in  iiuantilies  from  100  to  30C 
poandBr  and  combined  with  sufficient  gold  to  de&ay  the  expenses  of  woi^ine. 
S.  Santa  llhn,  in  tho  same  vicinity,  Korke<I  by  tho  Spaniards  nearly  e.  centmr 
and  a  half  ago :  ore  a  rich  oside,  and  found  in  veins  of  varying  tliicknoBfi,  t^ 
lower  ^eing  virgin  co]>per,  which  cau  be  drawn  under  the  hammer  as  it  ooaxt 
Cram  t^e  mine:  flup)»^ed  to  bo  an  extension  of  tfa«  Hanover.  3.  Finos  Alto*, 
awooiated  with  the  extensive  gold  and  silver  formatiun  previously  iDcntioned ;  > 
my  e^tetisivu  copper  depodt,  and  favorably  mtnatcd  in  respect  to  wood  aod 
water.  '  4.  Arroyo  Honda,  dtuated  north  of  Taos  and  close  to  tho  Uoloradu 
Hnc^  fiom  which  specimens  of  copper  have  been  exhibited  at  tho  Uniied  Scstes 
mint  and  pronounced  eqnal  to  the  amygdaloid  of  Lake  Superior.  5.  Xac» 
mento,  aUnatcd  about  40  miles  south-southwest  from  Santa  F^,  in  the  Ijoa  V^iee 
mouniaitu^  in  tho  same  range  as  the  Placer  mountain ;  vein  from  30  to  40  iea 
wide,  and  occasionally  intersected  by  deposits  of  white  sandstone ;  assay  of  on, 
ooppw,  71 ;  silver,  4;  iron,  IS;  unexamined  scoria,  13.  6.  Ocotei,  near  Sula 
Ti,  wan  12  to  20  feet  wide  and  afisays  64  P^  ^'^^^-  of  pure  copper.  7.  'HJen, 
mtaated  in  the  Tijera  cafion,  near  the  line  of  tho  35th  parallel ;  BorfiKa  un 
alloyed  with  silver,  but  in  descending  the  copper  combines  with  gold.  S.  Kew 
Mexico,  a  formaiion  of  the  Placer  mountain,  veiy  extensive,  and  under  the  aunc  \ 
administiation  as  the  gold  mines  of  that  localitv.  For  many  yeajs  much  of  the 
oopper  or©  of  New  Mesica  has  been  transported  to  Indianola,  Texas,  a  dlstaaa 
of  1,000  miles,  and  tho  amount  of  the  gold  asBodated  with  the  copper  baaalnji  . 
been  sofficieut  to  defray  the  expenses  of  transportation.*  | 

COLORADO. 

This  interesting  ronitory  lias  been  fortunate  during  tlio  year  just  closed  ia   i 
tlie  pnbllcatiun  of  an  attractive  picture  of  its  mountain  scenery,  by  Bayirj    | 
Taylor ;  an  exhaustive  work  upon  its  "  mining  organizations  and  prospects,' 
by  0.  J.  Hollistor  J  and  a  careful  collation  of  its  mineral  nnd  other  products  Bl 
tlie  Paris  Exposition,  under  the   directdon  of  Commissioner  J.  P.  Whitn^. 
V«T  free  reference  will  bo  made  to  these  authentic  sources  of  infonnatiQU. 

The  agricultural  section  of  Colorado,  called  by  its  people  the  valley,  extendi 
eastward  from  tho  base  of  the  Bocky  mountains,  with  on  area  of  30,000,000 
acres,  of  which  one-sizth  is  susceptible  of  irrigatlDn,  and  is  therefore  wabk 
The  next  division  is  the  Foot-hUls  with  its  subdivision,  the  great  minenJ  bdt 
Then  follows  the  Snowy  range,  or  the  ranee  with  its  system  of  pailft— tbe 
oreet  or  sierra  of  the  mountain  moss — while  "  over  tho  range  "  iaclades  aD  wot 
of  tho  continental  divide.  The  entire  area  is  103,475  square  mile^  tf 
67,723,530  acres. 

Until  recently  the  gold  formation  of  tho  Foot-hills  was  the  Srst  object  </ 
interest  to  mineralogists  after  leaving  the  plains ;  but,  with  tho  extenson  of  tt> 
Union  Pacific  railway,  the  probability  of  an  adequate  coal  formation  tiill; 
divides  attention.    With  the  exploration  of  the  valleys  which  debouch  Cram  th 

*  Latter  to  Pfailadelplua  PreM  from  member  of  Ptcific  Bailwaj  explontian  in  IdSl. 
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first  elevations  of  the  Bocky  moontains  a  lignite  has  been  discovered  npon  the 
Yellowstone  of  Montana,  the  Platte  of  Colorado,  and  the  Bio  Grande  of  New 
Mexico,  while  within  the  parks  at  a  greater  elevation  deposits  are  fonnd  similai 
to  the  Albertine  coal  of  New  Brunswick  upon  the  Atlantic  coast.  It  is  not 
unlikely  that  the  bituminous  beds  of  Iowa  and  Missouri,  disappearing  nnder  the 
orotaceous  masses  of  the  plains,  may  reappear  with  the  upheaval  of  the  moun- 
tains in  a  condition  highly  metamorphosed,  if  not  in  the  form  of  anthracite. 
The  veins  of  lignite  first  mentioned  have  a  general  direction  north  and  south 
along  the  base  of  the  mountains,  and  are  accessible  where  the  mountain  streams 
tcaverse  the  Foot-hills. 

The  most  prominent  di8c<Arery  of  coal  in  Colorado  is  on  South  Boulder  creek, 
ibcMit  two  miles  from  the  base  of  the  mountains,  15  miles  from  Denver,  and  15 
miles  from  Golden  City,  the  latter  being  the  centre  of  the  gold  mining  district. 
In  r^ard  to  the  character  and  quality  of  this  deposit  Dr.  J.  V.  Hayden,  United 
States  geolo^t,  reports  that  there  are  at  least  10  beds  from  5  to  13  feet  in 
tbiekness,  belonging  to  the  tertiary  period  and  of  the  lignite  variety.     It  is  non- 
bitaininons  and  holds  a  position  between  dry  wood  and  the  anthracites  of  Penn- 
sylvania ;  bums  with  a  bright  red  fiame,  giving  abundant  heat  and  very  little 
asb— 2  per  cent,  -of  ash  and  58  of  carbon.    Associated  with  these  coal  beds 
ane  veins  of  iron  ore  of  the  red  or  brown  hematite.     The  value  of  ooal  and 
izon  deposits,  with  reference  to  the  construction  and  use  of  machinery  for  redttc- 
ing  and  smelting  ores,  is  quite  apparent.* 

TThe  localities  in  which  gold  is  most  plentifully  found  are  in  the  counties  of 
Boulder,  Gilpin,  Clear  Creek,  Jefferson,  and  the  extreme  southeastern  part  of 
Bnnunit.  Although  it  is  evident  that  many  other  sections  contain  gold-bearing 
veins  no  great  amount  of  attention  has  been  bestowed  upon  them,  and  the  prin- 
cipal amount  of  mining  lias  been  done  in  the  counties  of  Gilpin  and  Clear 
Creek.  The  gold  veins  proper,  found  wholly  in  granite  formation,  vary  in 
width  from  a  scarcely  perceptible  streak  to  40  and  even  50  feet,  but  seldom 
averaging  over  four  or  five  feet.  When  discovered  from  the  surface  the  vein  is 
indicated  by  a  light  porous  quartz,  discolored  by  the  oxidation  of  base  metals, 
in  which  small  particles  of  gold  are  disseminated  sometimes  in  the  form  of  small 
scales,  fine  dust,  or  stringy  pieces,  but  seldom  in  masses  of  any  sixe.  The  value 
of  veins  is  usually  determined  by  the  miners  by  crushing  to  a  fine  powder  in  a 
band  mortar  a  few  pieces  of  surface  ore,  the  powder  being  carefully  washed  with 
water  in  a  hand  pan.  This  consists  in  giving  the  pan  a  peculiar  motion  which 
settles  the  gold  at  the  bottom,  the  fine  particles  of  earth  and  quartz  being  caie- 
fiolly  floated  off.  It  is  seldom  that  surface  ore  is  found  so  poor  as  not  to  exhibit 
fiom  a  few  pieces  so  treated,  a  streak  of  fine  gold  dust  at  the  bottom  of  the 
pan.  From  some  veins  pieces  can  be  readily  found,  by  a  little  search,  showing 
Bjpecks  of  gold  up  to  the  size  of  pin  heads.  Sometimes  streaks  of  white  and 
yellow  earths  are  found  in  surface  ores,  which  yield  from  $5  to  $60  to  the  pan- 
fol  of  12  or  15  pounds.  When  such  streaks  are  found  large  amounts. are  (rften 
obtained  £n)m  them.  The  surface  ore,  generally  quite  soft  and  porous  at  the 
tcp,  gradually  grows  harder  and  more  compact  as  it  recedes  from  the  oxidizing 
effects  of  the  atmosphere,  and  is  finally  lost  in  the  glittering  sulphurets  of  iron 
and  copper  which  takes  its  place,  being  equally  rich  in  gold,  and  oftentimes  a 
vast  deal  richer,  having  in  addition  a  liirge  percentage  of  silver,  and  often- 
times an  amount  of  copper  equivalent  to  25  per  cent,  of  bulk.  The  surface  ore, 
when  found  in  veins  of  ordinary  width  and  richness,  is  stripped  from  the  veins 
until  the  sulphurets  arc  met  with,  and  is  submitted  to  the  ordinary  process  of 
amalgamation  on  large  copper  plates  coated  with  quicksilver,  or  in  large  iron  or 
wooden  pans,  the  ore  being  scoured  by  revolving  spare  of  iron  or  masses  of  stone. 


*  See  appendix  No.  2  for  an  abstract  of  Professor  Hayden's  observations  on  "The  Lig- 
nites of  the  West,"  originally  pablisbed  in  8illimaa*s  Journal  of  March,  Iddri. 


8  BESODBCES  OF   STATES.  AND  TGBBITOUIES 

la  thia  numnvr  Eurliwo  orou  ava  made  to  pay  good  profit)!,  and  in 
vtsy  largo  amonnte. 

Tbo  tracts  containing  coM  veins,  deaigualed  aa  bulls,  eeeia  to  Iwve  a 
OOQTSO  uoiilirast  by  southwest,  cropping  ont  in  some  locdlidee,  ami  then 
Msring  Jirom  the  amiicc  to  l»e  found  beyond  in  their  ooittintuitioD.  In  plaoM, 
by  some  natnra)  convnlsiuna  of  natnre  at  an  early  periotl,  Iboy  axe  brukra  ui 
distorted  t'lom  tbc  regularity  which  nmrka  them  cUewbero,  and  fiir  now  b 
extent  tbo  sur^c  of  ttio  cnrtb  is  discolored  by  the  peculiar  blo&soin  wliklt  mlt- 
catefl  tbo  proBmce  of  ^alphurcta  below.  Such  tract)*,  when  water  can  be  bta^b 
to  them,  arc  slniecil  to  great  profit. 

A  peculiarity  of  tbo  OolOTa^Jo  gotd  vciDH  is  thwt  they  aro  inviriably  Ctmi 
richer  tbo  deeper  they  arv  sunk  upon.  Ttiia  nilo  seetnd  to  b«  witliotit  «xceptM^ 
and  in  no  inetnnce  ia  a  vein  lost  esoept  by  a  break-oif  in  tbo  adjoiaing  (<«■§■ 
tien.  Uold  in  not  foond  to  any  great  extent  in  a  free  etste  after  leaving  tba«i- 
,  fac«  ores.  The  j^at  percentaije  of  tbo  precious  metal  is  funnd  iutimat«Iy  >■«- 
oioted  iviili  the  sniphuiets  of  iron,  copper,  silver,  Isad,  aatimony,  and  aiseoie. 
Iron  preduminalea  ever  the  other  metals,  often  corapri^ag  front  30  to  40  ps 
oent.  of  the  crevice  matter.  Copper  is  almoBt  in^-ariably  i:epre»ented.  aad  far 
VUQB  ehow  less  tUoti  from  tliree  to  five  per  cent,  of  thie  metal,  and  many  exUhc 
ttota  15  to  20  per  cent.  I'tiis  metal  increafies  almoet  invaiiably  aa  tfaeTunaar 
sank  upon,  Bhowin^  n  tendency  to  assamo  tUo  form  of  Bulpbate  aa  it  dnooidi 
la  the  copper,  parlicnlarly  the  sulphate,  is  found  tlie  ^ntcst  percental  <if  RoUi 
often  ffiving  on  assay  exceeding  $2,000  to  the  ton  of  2,000  pnaDda."  Jliltf  of 
abafts  nave  been  eunk  and  tnnnek  nm  in  Colorado,  but  no  eiaglo  shaft  otim- 
Del  has  yet  attained  any  great  depth. 

Shafts  liave  l)eeu  sunk  upon  the  Gold  Dirt,  Bobtail,  and  Gre^ry  1^ 
depth  of  between  300  to  400  feet,  in  every  iostauC'e  exhibiting  ore  ai^ ... 
riohnoss.  The  threat  majority  of  shafts,  however,  from  want  of  meaoABtid  ine  ' 
ignorance  of  thp  tnio  metliod  of  treatiujr  the  cited  found,  liave  nut  been  sank 
more  than  sutliciently  dwp  to  demonstrate  the  valno  of  the  lodes  they  are  opoc  ', 

The  gold-mining  regions  are  easily  reached  from  the  plains  below,  and  an 
oonneoted  by  good  roads.     Streams,  having  Gnfficicul.  water  and  SiiH  to  fanai 
Delimited  power  for  mining  purposes,  are  plentiful.     Tie  valleys  and  ogncnl- 
tnral  lands,  though  boiug  less  sheltered   and  productive  tlian  those  upon  the  i 
weBtom  eide  of  the  range  or  the  plains  below,  are  snfficiontly  fertile  to  fiiniat  ' 
more  than  a  nnieh  larger  popniation  can  consume.     Timber,  also,  is  pleutifiil,  i 
and  the  climate,  ihongh  tincerlain  in  its  temperaloro  during  the  Enmmer,  is  m  [ 
attended  in  winter  with  that  severity  which  is  peculiar  to  the  Atlantic  searCUE  j 
towns  of  the  same  latitude.  ' 

Witliin  the  last  year  a  cousiderabio  qnautity  of  ore,  taken  fiom  several  mii»,  ' 
was  freighted  ncroes  the  plains  to  the  river,  and  forwarded  to  SwanscA,  in  "Wal*, 
that  it  might  be  esperimented  upon  by  the  skilled  experience  employed  then- 
No  difficulty  was  found  in  working  the  ore  in  Swansea,  which  gave  yieldsof  ' 
between  8200  and  S300  to  tho  ton,  the  same  ore  not  yielding  over  310  at$li 
to  the  ton  by  the  stamp-and-pan  mills  in  Colorado,  yet  paying  a  profit  from  tint 
amonnt. 

No  aecnrale  estimates  citn  bo  made  of  the  amount  of  gold  obtaiuevl  from  (W- 
orado,  particularly  dniing  the  earlier  days,  owing  to  the  irregnlai  methodto' 
remitting  in  vogue ;  but  probably  not  less  than  830,000,000  have  been  obtaiBK} 
within  the  limits  of  the  1'erritory  from  1&59  up  to  the  present  time-— not  s  li^ 
amount  when  compared  with  tho  yield  from  other  more  advanced  mining  le^iHt 
during  the  same  time,  but  a  targe  sum  considering  the  email  nnnibot  of  peoplt 
engaged  in  obtaimng  it,  their  isolation  from  settled  regions,  their  In^an  i£ffi^ 
ties,  and  tho  destnictlve  influences  of  tbo  ct\il  war  raging  at  the  same  tinu  a 
the  United  States. 

Silver  is  found  in  ail  tho  gold  mining  diatiicls  of  Colorado,  aasodated  wiu 
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the  ores  containing  gold,  in  tho  galena  particularly,  which  is  found  at  times  in 
considerable  quantity.     It  is  always  present,  but  not  sufficiently  plentiful  to  bo 
a  feature  of  value  in  tho  gold  mines ;  yet  largo  masses  have  lately  been  obtained 
by  the  smelting  process  from  ores  considered  strictly  gold-bearing,  and  it  is  quite 
evident  that  in  future,  with  the  advantages  of  improved  processes,  this  metal 
will  be  freely  obtained.     But  not  until  witliin  the  last  two  years  was  it  generally 
known  in  Colorado  that  immense  belts  of  silver  veins,  separate  from  the  gold, 
existed  noon  the  western  declivities  of  the  Rocky  Mountain  range,  corresponding 
in  their  dnrection  and  general  features  with  thoso  of  gold  upon  the  eastern  side. 
The  prevailing  great  richness  in  silver  in  the  ores  of  Griffith  and  Argentine  dis- 
tricts, in  Clear  Creek  county,  upon  the  head  waters  of  South  Clear  creek,  some 
13  miles  distant  from  tho  towns  of  Central  and  Black  Hawk,  and  correspond- 
ingly near  to  tho  snowy  peaks  of  tho  range,  first  attracted  particular  attention 
to  the  element  of  silver.     In  these  districts  silver  ores  of  great  richness  have 
been  discovered,  masses  being  exhibited  at  tho  Paris  ExjwsHion  fi-om  the  Baker 
lode,  of  Argentine  dl9tri<#,  and  of  tho  Elijah  Iliso  and  Endigo  lodes,  of  GriffiUi 
district,  which   assay  respectively,  in  silver  alone,  $532  12,  $1,656  20,  and 
81,804  83  to  tho  ton  of  2,000  poimds  of  ore.     These  veins  were  followed  to  an 
altitude  previously  imknown  in  mining  experience  in  Colorado.    Enterprising 
men  were  soon  engaged  in  prospecting  tho  regions  corresponding  upon  the  other 
feide  <^  the  range,  which  resulted  in  tho  discovery  of  immense  deposits  of  rich 
azgentiferous  galena.    The  black  sulphurets  of  silver,  antimonial  silver  ores, 
rim  chlorides,  ruby  silver  ore,  and  pieces  of  native  silver  were  found,  and  a  new 
region,  the  extent  of  which  has  not  yet  been  determined,  was  thrown  open  to 
the  attention  of  those  who  might  have  tho  cmiosity  to  examine  it. 

Much  excitement  was  occasioned  in  Colorado  by  this  discovery^  and  a  large 
number  of  prospectors  were  soon  engaged  there,  making  discoveries  and  pre- 
emptions under  the  liberal  laws  of  tho  Territory,  which  gave  undisputed  pos- 
session to  discoverers  who  should  have  their  claims  recorded  in  tho  county  office, 
after  making  the  developments  and  improvements  required  by  law. 

That  portion  of  the  silver  region  first  opened  is  situated  in  Summit  county,, 
apon  tho  head  waters  of  .tho  Snako  and  Swan  rivers,  which  flow  into  tho  Blue 
river,  a  tributary  of  tho  Rio  Colorado,  which  flows  into  the  Gulf  of  Calrfomia. 
Ati  examination  of  tho  region  a  few  miles  southwest,  in  the  neighborhood  of 
Ten  Mile  creek,  another  tributarj'  of  tho  Blue,  led  to  the  discovery  of  still  more 
wonderful  exhibits  of  mineral  wealth  than  were  found  in  tho  Snake  river  region. 
Veins  of  great  width  and  prominence  were  found,  w^hich,  in  some  instances, 
cavid  be  distinguished  by  their  discolored  smiace  ores,  when  miles  distant, 
seaming  tho  mountain  sides  like  gigantic  roads,  measuring  from  20  to  50  feet  in 
width.  In  this  region  the  result  of  violent  volcanic  action  is  evident  by  the 
gieat  height  of  many  peaks,  their  abrupt  and  broken  sides,  and  by  the  immense 
masses  of  lava  and  scoria  which  abound.  Not  far  distant  are  hot  saline  and 
fnilphnr  springs,  as  well  as  deposits  of  dry  salt. 

Fletcher  mountain,  in  Ten-mile  district,  where  the  richest  mines  yet  discovered 
axe  found,  may  be  designated,  if  the  application  be  a  proper  one,  the  predom- 
inant peak  or  watershed  of  the  continent.  From  each  side  of  this  mountain 
rise  streams,  (Gilpin  and  Clinton,)  which,  flowing  into  Ten  Mile  creek,  empty 
into  the  Grand,  and  then  into  tho  Ilio  Colorado— in  fact,  being  the  head  waters 
and  origin  of  that  great  stream  which,  originating  at  an  altitude  of  over  two 
miles  above  tide- water,  in  a  region  teeming  with  mineral  wealth,  seeks  the  shores 
of  tho  Pacific  through  a  region  which  is  one  vast  field  of  metallic  treasure,  but 
which  lies  deserted,  neglected,  and  comparatively  unkno^\Ti.  Upon  the  western, 
near  the  base,  are  numerous  ri\'uletd,  emptying  into  the  Blue,  another  tributary 
of  tho  Rio  Colorado.  Southward  from  Fletcher  mountain  a  few  miles,  so  near 
Ten  Mile  creek  that  tho  waters  almost  mingle,  rises  the  Arkansas  river,  flowing 
into  the  Mississippi.    To  the  south,  not  many  miles  further,  rise  tho  head  waters 
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of  the  Rio  Grando  del  Norl*,  flowing  into  tho  Giilf  of  Mexico.  At  the  BOiKb- 
oastora  base  of  FleWber  mfninlain  rises  Uif  Sootli  Platte  ri\-CT,  whicb.  stiikiii^ 
noTtb,  drclcs  over  tho  groAt  plains,  imgntin^  tlio  Mil -in  ite  passage,  and  sopplv- 
ing  water  to  t«iis  of  tliottsan(i3  who  yearly  make  their  mi^mtinns  to  tbe  promiaiig 
laode  of  tho  far  west. 

During  the  short  time  which  has  elajtBcd  since  the  iliBco\-eiy  «rf  tho  alvff 
mining  regions  good  roads  have  been  mode.,  connecting  tbera  with  the  mon 
Battled  aeiitions  of  the  Tcrritorv,  from  Snake  river  mines  to  Denver,  by  way  of 
Breckinridge,  the  county-seat  of  Summit  county,  and  from  Ten  ]tlili?  district  to 
Denver,  by  way  of  the  Arkansas  river  and  the  South  Park.  In  both  senMJoM 
a  lai^  number  of  ehafta  have  been  sunk  upon  the  jnincipal  livere  to  a  d^h 
•  of  from  20  to  60  feet,  some  of  which  have  exhibited  an  abundance  of  rich  or. 
In  Ten  Mile  district  miners isero  engaged  dnringthe  past  winter — in  the  employ 
'  of  eastern  capitulists,  who  sahscribcd  a  largo  sum  for  the  pmpose — in  driving  a 
tunnel  from  ihe  base  of  Fletcher  mountain  to  its  centre,  for  the  purpose  of  asecv- 
toining,  from  ore  taken  at  a  groat  depth,  the  true  valnA>f  veins  wbich  prcsmnyl 
«ach  indications  of  wealth  upon  tho  surface.  This  tunnel,  commencing  at  a 
height  of  about  GO  feet  above  the  water-line  of  the  district,  had  been  drivn 
through  the  solid  rock  (of  which  tho  mountains,  beneath  a  thin  coating  of  canhi 
are  almost  entirely  composed)  to  a  depth  of  about  300  feet,  and  w  ill  he  Btettdiljr 
prosecnted  until  it  reaches,  at  a  depth  of  from  600  to  SOO  feet,  a  large  veio 
known  as  the  Campton,  which  exhibits  upon  the  surjbce,  for  over  a  mile  in 
length,  a  crevice,  which  has  a  uniform  width  of  10  feet,  and  which  has  given 
from  shafts  sunk  upon  it  some  of  the  richest  ore  obtained  in  the  district. 

From  the  silver  mines  of  Summit  county  76  assays  were  made  dnring  tV 
poBt  year  by  Albert  Beicheneokcr,  a  graduate  of  the  Polytechnic  School  ^  tla 
kingdom  of  Wnrtembnrg,  and  who  sci'ved  the  state  government  of  that  king' 
dom  nine  years  as  chemist  and  engineer  of  mines,  who  obtained  an  avcoan 
afisay  of  $121  (i4  to  the  ton  of  2,000  pounds;  and  deposes  that  snid  ores  taken     i 
ior  aesay  were  only  a  i'mi-  average  of  the  oi*e  from  the  mines  from  which  they    \ 
were  respectively  taken,  and  that  thoy  came  from  a  deptli  not  exceetbag  SO  feet,    1 
and  in  most  cases  frvm  within  five  feet  of  the  surface.    • 

From  30  assays,  made  by  Fred.  Eckfeldt,  melter  and  refiner  at  tho  tJnilol     | 
States  branch  mint  at  Denver,  an  average  assay  was  obtained  of  $130  2S  W 
the  Ion  of  2,000  pounds,-  Sckieldt  deposing  that  the  ores  so  assayed  were  biU 
a  fidr  average  of  tho  mines  frrom  which  tbey  were  taken. 

Tho  alver  mining  regions  abound  in  many  streams,  which  have  th«r  mmoa     • 
ia  the  immense  masses  of  snow  found  always  upon  the  high  moontaJn  pesla 
These  streams,  being  fed  by  thousands  of  small  rivulets  and  rorings,  gain  hi  ft 
short  distance  immense  force  and  voltime,  giving  unfailing  fre^tnesa  to  the  ltd 
graflses,  flowers,  wild  frnits,  and  lofty  trees  fonnd  in  tho  valleys  th^  lt«Taw. 

At  a  height  of  12,000  feet,  in  these  regions,  timber  disappears,  tnongfa  tidi 
pastniage  and  flowers  are  found  growing  close  to  the  banks  of  snow.  Stnv- 
Denies  are  often  fonnd  growing  m  great  abundance  far  above  the  timber  line, 
M  wdl  OS  raspberries.  The  timber  above  on  altitade  of  8,000  or  9,000  feet  ii 
raindpally  fir  and  spruce,  which  is  quite  abundant,  and  gro^  to  a  great  nze. 
The  native  grass  is  of  an  extremely  nutritions  quality,  and  for  hay  caimot  be 
excelled.  It  grows  high  and  vigorously,  and  in  the  valleys  and  par^  can  be 
cat  in  great  quantities.  Trout  ore  found  in  the  streams  at  a  height  of  nearif 
13,000  feet,  and  a  variety  of  wild  game  is  abundant.  The  climate  is  less  severe 
in  the  silv^  regions  than  at  the  same  aldtndee  npon  the  eastern  dde  of  tbe 
range,  owing  to  the  high  monntaina  which  intervene,  and  which  form  bamen 
against  the  sweeping  winds  of  tho  plains.  Settlements  are  rapidly  beang  made 
in  those  sections,  and  soon  they  will  resound  with  the  busy  labor  of  taonsands 
who  will  be  reqnired  to  develop  tho  wonderfully  rich  and  accessible  ti 
which  now  the  existence  is  comparatively  unknown. 
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in  the  form  of  galena,  exhibits  itself  in  many  of  the  gold  mines,  but 
les  in  quantity  as  the  shafts  sink.  It  is  more  plentifully  found  in  Ten- 
trict,  Summit  county,  than  in  any  other  section  yet  known.  In  that  dis- 
)  in  some  instances  found  projecting  in  large  masses  above  the  surface  of 
1  upon  the  line  of  vein,  and  can  be  detached  in  a  partially  oxidized  oon* 

pieces  weighing  from  500  to  1,000  pounds.  Upon  Fletcher  mountain 
Is  of  tons  could  be  easily  gleaned  from  the  surface,  and  but  a  short  dis- 
low  the  surface  are  large  beds,  the  extent  of  which  have  not  yet  been 
icd.  This  galena  is  never  found  free  £rom  silver,  yielding  from  10  to 
3es  to  the  ton  of  metal. 

some  pieces  of  galena,  fair  average  oro  frt)m  a  number  of  veins  in  Ton- 
trict,  the  following  assays  for  silver  were  obtained  by  Professor  A.  A. 
State  assayer  of  Massachusetts : 

rein per  ton  2,000  pounds. 

vein do 

rein do 

h  vein do 

lOTein do 

in do 

ein do... 

rein do... 

)  vein do 


Oz. 

Dwts. 

€fr$. 

81 

13 

8 

68 

12 

0 

266 

8 

0 

108 

2 

12 

85 

18 

6 

65 

6 

16 

178 

17 

0 

106 

9 

20 

221 

3 

12 

n  average  exceeding  130  ounces  to  the  ton. 

netal,  like  copper,  has  npt  been  mined  for,  excepting  for  the  purpose  of 

7  it  to  flux  other  metals  with  by  the  new  smelting  process. 

its  of  diy  salt  are  found  in  some  parts  of  the  Territory,  and  saltsprinffs 

I  plentiful  in  the  parks.    The  salt  found  in  a  dry  state  is  comparatively 

1  the  saline  springs  contain  fully  one-half  pound  of  salt  to  tne  gallon 

.     Some  of  the  springs  are  very  large.    In  the  South  Park  extensive 

0  erected  and  in  operation  for  boiling  and  evaporating  the  brine.  The 
rom  which  the  works  are  supplied  is  some  1,000  feet  long  by  150  feet 
m  the  bottom  of  which  the  water  boils  up  vigorously. 

>llowing  are  altitudes  above  the  sea  of  some  towns  and  passes  in  Golo- 

fut. 

ity 5,317 

ty .•- 5,882 

ity 8,300 

7.800 

m 8,452 

ity .• 8,871 

the  T9nge  via  Cheyenne 7,500 

the  range  via  Bertbond 10,914 

the  range  via  South  Park 11,000 

the  range  via  Boulder 11,700 

the  range  via  Jones 12,200 

the  range  via  Argentine • — 13,000 

ith.  Middle,  and  San  Luis  Parks,  from 6, 000  to  9, 000 

1  of  g;old  minee,  from 7, 000  to  9, 000 

(  of  silver  mines,  from 8,000  to  11,000 

one-half  of  the  Territory  is  covered  with  timber,  the  growth  in  some 
being  small  and  scattering,  composed  of  the  pi&on,  or  nut-bearing  pine, 
i>by  cedar.  These  are  confined  to  the  lower  foot-lulls  of  the  mountains, 
ip  are  found  cedar,  spruce,  fir,  and  pine,  which  grow  to  an  enormous 
emlock,  aspen,  and  oak  are  also  found.  Plum  and  cherry  trees  are  met 
sdng  wild,  and  the  apple  and  pear  are  being  cultivated  with  success. 
E^^,  strawberries,  raspberries,  and  currants  are  abundant,  and  heavy 
of  wild  clover,  wild  rye,  and  wild  barley  cover  many  of  the  valleys, 
icords  of  the  United  Stotes  Land  Office  exhibit  sales  of  210,000  acres 
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of  fanning  land  in  the  Tenitoryy  irith  ISOylMX)  acMB  olaimed  but  not  paid  tat, 
making  400,000  aorea  under  impsoTement  Of  ihia  number  100»OOO  aom  an 
well  cmtirated.  li^heat,  baileyi  and  oata  yield  from  30  to  70  buabda  to  tk 
acre,  and  all  yoriebea  (tf  y^getablea  are  auoceaafoUy  raiaed.  In  186J^  lor  a 
number  of  montha  com  and  oata  aold  readily  at  pricea  ranging  from  lii^^H 
centa  per  pound.  In  the  summer  of  1866  gzaina  add  in  Colonoo  at  mieeakB 
than  those  ruling  in  Chicago^  lUinoiSy  the  la^g;eat  giain  mart  in  the  wocla.  £^ 
or  ten  flour  mills  are  now  in  operati(m,  which  aie  making  more  flour  than  the  peopb 
of  the  Territory  can  consume. 

Enough  has  been  done  in  Colorado  to  satisfy  aiiy  one  of  the  true  Taloaof  titt 
oouniless  and  inexhaustible  .veins  which  so  doeely  pack  and  seam  her  mooBtaiB 
sidesy  and  the  improvements  which  have  been  made,  there  in  so  short  a  timennt 
appear  astonishing  to  any  one  who  will  examine  than.    But  the  great  difljimltiai 
wmoh  have  been  encountered  must  be  taiken  into  consideration  by  those  wb  I 
review  her  mining  processes ;  the  inteiruptiona  of  the  war  and  Indian  difficoUki; 
the  long  distance  and  high  rates  of  fragnt  from  the  ICasouii  river,  aadthadsiitf  ^ 
occasioned  in  getting  the  machinery  or^bred,  which,  beingcf  novel  conatrMl' 
had  to  bo  manulactarod  expressly  for  the  purpose.    But  theee  ^'^*V^^*itf  ^^ 
hq[>pily  now  overcome  by  the  cessation  of  war,  oy  the  building  of  niboad^  aal 
by  the  manufacturing  establishments  in  the  Tenitoiy,  so  that  wemay 
expect  in  the  succeemng  few  years  to  see  a  more  rapid  and  suoceesAil 


WToiaarGi  on  uzrcoLv. 

On  the  or£[anization  of  Montana  Territory,  and  the  limiJation  of  Idaho  iafr 
tricts  west  of  the  Bocky  mountains,  a  region  remained  acHith  of  Montana  whUi 
forwaht  of  settlementaor  any  formof  pubBc  oiganixation,  was  annexed  to  Dabta 
It  will  probably  be  constituted  a  Territory  at  tiie  current  session  of  Oongneai^M 

important  discoveries  of  gold  mines  have  lately  occurred  in  the  vaQey  of  tin 
Sweetwater  and  on  the  sources  of  the  Wind  river.  The  Ceieso  lode,  r^ear  the  / 
South  Pass,  is  the  most  prominent  locality,  and  was  the  first  scene  of  disoovezr.  ] 
As  much  as  $130  per  day  is  claimed  as  the  reward  of  one  man's  labor  with  a  > 
hand  mortar.  Some  150  lodes  have  been  located,  all  within  a  circle  of  6  by  15 
milcS;  while  the  great  mineral  belt  in  which  the  mines  arc  found  extends  nom 
Fremont's  Peak  south  to  the  junction  of  Grand  and  Green  rivers.  There  seems 
to  be  little  doubt  that  the  foot-hills  of  the  Wind  Biver  mountains  ore  eqnaUj 
auriferous. 

The  Sweetwater  mines  are  situated  northeast  of  the  old  emigrant  road  which 
Itods  through  South  Pass  and  by  the  Pacific  Springs,  and  are  on  the  eastern 
slope  of  the  Rocky  mountains;  and  thus  far  only  ohe  ledge  has  been  observed 
to  cross  the  divide  to  the  western  slope  of  the  mountains.  The  lino  of  the  Padfic 
road  is  25  miles  south  of  the  mines — ^the  telegraph  within  nine  mne&  A  popa- 
lation  of  600  passed  the  winter  of  1867-68  in  this  district;  a  newspaper,  the 
Sweetwater  Miner,  has  commenced  its  issues,  and  the  federal  government  will 
probably  be  represented  by  territorial  oflSccrs  at  an  early  day. 

MONTANA. 

So  much  interest  is  expressed  in  the  mining  development  of  this  new  Territarr 
that  I  have  sought  and  obtained  the  valuable  assistance  of  W.  S.  Keyes,  mimog 
engineer,  a  resident  of  Montana,  to  present  with  some  detail  the  narratives  of 
mining  discovery  and  enterprise  upon  the  sources  of  the  Missouri.  His  comma- 
nication  is  embraced  in  the  appendix  to  this  report. 

In  estimating  the  annual  product  of  the  precious  metals  from  Montana,  I 
adopted  a  nite,  which  did  not  seem  entirely  arbitrary,  of  doubling  the  nubut  deposiU 
for  the  year  ending  June  30, 1866.  These  were  85.505,687  30,  and  on  this  basid 
the  production  of  thai  year  was  assumed  to  be  about  $12,000,000.     I  am  stiD 
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of  the  opinion  that  this  method  of  estimate  is  fair^  and  reasonably  accurate  in 
respect  to  gold,  while,  as  to  silver,  so  little  is  evef  demanded  for  coinage  that  a 
mach  greater  proportion  passes  into  consumption  from  private  assay.  The  deposits 
of  gold  from  Montana  at  the  mint,  in  Philadelphia,  San  Francisco,  and  Denver, 
and  the  assay  office  in  New  York,  for  the  year  ending  Juno  30, 1867,  amounted 
to  $6,595,419  15.  This  amount  doubled  would  be  $13,190,838  30,  or  with  an 
addition  of  the  probable  quantity  of  silver,  it  may  be  stated  at  $13,250,000. 

Professor  Keyes  accepts  a  calculation,  by  N.  P,  Langford,  esq.,  collector  of 
internal  revenue,  based  on  population  in  1867,  which  is  reported  at  24,000. 
Assuming  an  average  population  of  22,500  since  1864,  iuid  that  the  average  cost 
of  living*  is  §750  per  annum,  these  gentlemen  infer  that  the  population  must  have 
received  from  the  mines  the  annual  aggregate  of  $16,875,000.  In  the  English 
mining  colonies  careful  statements  of  the  number  engaged  in  gold  mining  arc 
preserved ;  but  the  record  in  Australia,  for  1867,  only  returns  <£80,  or  $400,  per 
miner.  There  is  probaply  no  industry  in  the  world  so  precarious,  and  in  which 
there  is  so  much  time  passed  without  productive  results.  Apply  the  Australian 
ratio  to  the  entire  average  population  of  Montana,  as  above  stated,  and  wo  have 
$9,000,000  per  annum  since  1864 — a  statement  which  is  only  $3,000,000  in  excess 
of  the  estimate  in  my  last  report.  The  foregoing  statement  of  $13,250,000, 
foimded  on  the  mint  deposits  of  1867,  is  more  favorable  to  Montana  than  the 
estimate  of  Messrs.  Langford  and  Keyes.  * 

The  area  of  the  Tenitory  is  reported  as  146,689-j'(f^  square  miles,  equal  to 
93,881,184  acres — ^nearly  the  same  as  iOalifomia,  three  times  the  area  of  New 
York,  two  and  a  half  that  of  New  England ;  and  yet  no  greater  proportion  is 
claimed  by  local  authorities  as  susceptible  of  cultivation  than  1  acre  in  30,  or  a 
total  of  3,346,400  acres.  Of  course,  afar  greater  surface  will  afford  sustenance 
to  domestic  animals.  The  limit  to  agriculture,  as  in  Colorado  and  New  Mexico, 
is  the  posdbility  of  irri^tion. 

Befeiiing  to  ike  enclosed  communication  for  further  details,  it  is  not  deemed 
inappropriate  to  trace  beyond  the  international  frontier  those  physical  features 
which  liav^  characterized  the  cordilleraof  the  Sierra  Madre  from  the  29th  to  the 
49th  parallel.  These  are  attractively  described  by  Father  Do  Smet,  the  well 
known  missionary,  who,  in  1845,  crossed  the  mountains  fix>m  the  sources  of  the 
Columbia  to  the  Bow  river,  or  South  fork  of  the  Saskatchawan.  Thence  he  continued 
northward,  noticing  coal  on  the  Red  Deer,  a  branch  of  the  Bow  river.  Descend- 
ing the  valley  of  the  Red  Deer,  he  at  length  emerged  upon  what  he  described 
as  "  the  vast  plain,  the  ocean  of  prairies."  He  followed  the  general  direction  of 
the  mountain  chain  to  Edmonton  Hoose,  in  latitude  54**,  whence  he  wTote  in  the 
following  terms^: 

The  entire  region  in  the  vicinity  of  the  eastern  chain  of  the  Rocky  mouutainSf  servinfl^  as 
their  base  for  'JO  or  60  miles,  is  extremely  fertile,  aboanding  in  forests,  plains,  prairies,  lakes, 
streams,  and  mineral  springs.  The  rivers  and  streams  are  innnmcraole,  and  on  every  side 
offer  situations  farorable  for  the  construction  of  miUs.  The  northern  and  southern  branches 
of  the  Saskatchawan  water  the  district  I  have  traversed  lor  a  distance  of  about  300  miles. 
Forests  of  pines,  cypress,  thorn,  poplar,  and  aspen  trees,  as  well  as  others  of  different  kinds, 
occupy  a  large  portion  of  it,  covering  the  declivities  of  the  mountains  and  banks  of  the  rivers. 
These  originally  take  their  rise  in  the  highest  chains,  whence  they  issue  in  every  direction 
like  so  many  Tcins.  The  beds  and  sides  of  these  rivers  are  pebbly,  and  their  course  rapid, 
but  as  ihcy  recede  from  the  mountains  they  widen,  and  their  currents  lose  something  of 
their  inipoiuosity.  Their  waters  are  usually  very  clear.  The  country  would  bo  capable  of 
supportin;^  a  large  population,  and  the  soil  is  favorable  for  the  production  of  wheat,  barley, 
potatoes,  and  beans,  which  grow  here  as  well  as  in  the  more  southern  countries. 

As  onrly  as  1862,  some  American  explorers  washed  from  the  bed  of  the  north 
Baskatchawan  river,  at  a  distance  of  200  miles  from  its  extreme  sources  in  the 
Rocky  mountains,  minute  particles  of  gold,  but  with  no  return  exceeding  oiie 
cent  to  (Jieparij  or  85  per  day.  In  subsequent  years  the  emigrants  from  Selkirli 
settlcTncnts,  and  a  few  American  adventurers,  obtained  more  satisfactory  results, 
there  being  frequent  instances  of  $10  as  a  daily  average  from  bars  or  gulches 
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nearer  the  mountains.  As  the  Montana  explorations  have  advanced  towaxdi 
the  international  frontier,  each  encampment  proving  more  productive  than  its 
predecessors,  the  opinion  has  prevailed  that  the  sources  of  the  Saskatchawas 
would  develop  ricli  deposits  of  gold  and  silver,  especially  near  the  great  centre 
of  physical  disturbance,  where  Mount  Hooker  reaches  an  elevation  of  16,000 
feet,  and  Mount  Brown  15,700  feet  above  the  sea,  and  from  which  the  waters  of  the 
Saskatchawan,  Peace,  Frazer,  and  Columbia  rivers  diverge  to  three  oceans.  So 
prevalent  is  this  belief  in  Montana  that  a  sudden  migration  of  thousands  may  at 
any  moment  be  anticipated.  American  prospectors  at  the  Kootanie  mines  hare 
already  passed  the  mountains  on  or  beyond  the  boundary  of  49°,  and  found  ricb 
washings,  returning  even  S60  daiiy  to  the  hand  on  the  sources  of  the  soatb 
Saskatchawan. 

The  limit  of  successful  agriculture  in  the  northern  temperate  zone  should  be 
carried  considerably  beyond  the  Saskatchawan  valley,  especially  near  the  Bocky 
mountains.  Sir  Roderick  Murchison,  in  an  address  before  the  Ix)ndon  Greogiaph- 
ical  Society,  represents  this  chain  of  mountains  to  be  greatly  depressed  in  high 
northern  latitudes,  and  indeed  several  of  the  tributaries  of  the  Mackenzie  have 
their  sources  on  the  Pacific  slope,  and  wind  through  the  mountains  before  iallinf 
into  the  great  Arctic  river.  The  mountain  v^lc^'s  of  the  Peace  and  IJaxa 
risers,  latitude  56°  to  60°,  are  thus  influenced  by  the  Pacific  winds,  and  wheat 
and  other  cereals  arc  successfully  cultivated.  Sir  Alexander  Mackenzie  describefl, 
under  date  of  May  10,  the  exuberant  verdure  of  the  mountain  valleys— trees 
about  to  blossom,  and  buffalo  attended  by  their  young.  During  an  inquiiy  is 
1858  by  the  English  House  of  Commons  into  the  situation  of  the  tenitoiy  of 
the  Hudson's  Bay  Company,  similar  statements  were  elicited.  Dr.  Sichaid  ^ng, 
who  accompanied  an  expedition  in  search  of  Sir  John  Boss,  as  ''surgeon  and 
naturalist,"  was  asked  what  portion  of  the  country  visited  by  him  was  valuable 
fur  the  purpose  of  settlement.  In  reply  ho  described  "as  a  very  fertile  valley  a 
square  piece  of  country,"  bounded  on  the  south  by  Cumberland  House,  and  bv 
the  Athabasca  lake  on  the  north.     His  own  words  arc  as  follows  : 

,The  gourccn  of  tlic  Athabasca  and  the  sources  of  the  Saskatchawan  include  an  enormou^ 
area  of  country.  It  is,  in  fact,  a  vast  piece  of  land  surrounded  by  water.  When  1  be&ni 
Dr.  Livingston's  description  of  that  country,  which  he  found  in  the  interior  of  Africa,  within 
the  equator,  it  appeared  to  me  to  be  precisely  the  kind  of  country  which  I  am  now  describiof. 
It  is  a  rich  soil,  iutei*spersed  with  well-wooded  country,  there  being  growth  of  every  klna 
anil  the  whole  vegetable  kuigdom  alive. 

When  asked  concerning  mineral  productions  his  reply  was : 

I  do  not  know  of  any  other  mineral  except  limestone ;  limestone  is  apparent  in  all  direc- 
tions. «  «  «  The  birch,  the  beech,  and  the  maple  are  in  abundance,  and  there  is  every 
sort  of  fruit. 

When  questioned  further,  as  to  the  growth  of  trees,  Dr.  King  replied  by  a 
comparison  "  with  the  magnificent  trees  around  Kensington  Park  in  London." 
He  described  a  farm  near  Cumberland  House,  under  ver}'  successful  cultivation- 
luxuriant  wlicat,  potatoes,  barley,  pigs,  cows,  and  horses. 

Beyond  the  Athabasca  district  above  described,  the  valley  of  the  Mackenzie, 
parallel  and  adjacent  to  the  northwestern  trend  of  the  Rocky  mountains,  is  too 
Arctic  in  jjosition  and  climate  for  successful  agriculture,  but  wiU  always  possess 
interest  to  the  geologist  and  mineralogist.  Its  course  has  been  frequently  followe<i 
by  scientific  observ-ers,  either  employed  by  the  Hudson's  Bay  Company,  or  com- 
missioned by  the  English  govoniment  for  exploration  of  the  Arctic  coast.  These 
obser\'ations  are  of  interest,  from  their  analogies  to  the  fonuations  previously 
noticed  within  the  Territories  of  Montana,  Colorado,  and  New  Mexico,  an-i 
l)ecauso  the  extreme  noithern  districts  are  only  separated  by  a  mountain  cLain 
from  the  comparatively  miknown  Tenitoiy  of  Alaska.  The  Saskatchawan 
l)asin  is  mostly  silurian,  but  towards  its  western  and  northern  borders  coal 
measures  are  developed,  which  extend  continuously  to  the  Arctic  ocean  along 
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the  western  bank  of  the  Mackenzie.  The  preponderance  of  tedtimony  ia  that 
the  coal  is  lignite.  Of  this  Mackenzie  district,  Sir  John  Richardson  thus  spoke 
in  a  commanication  published  in  the  journal  of  the  Greogrraphical  Society  for 
1845 : 

It  is  rich  in  mioerals ;  ioexhaastiblo  coal-fields  skiit  the  Rockj  nnmatiuns  through  12^  of 
latitude ;  beds  of  coal  crop  out  of  the  sariace  on  various  parts  of  the  Aictio  coast ;  Tuns  of 
lead  ore  traverse  the  rocks  of  Coronation  Gulf,  aud  the  Mackenzie  river  flows  through  a 
well-wooded  tract,  skirted  bv  metalliferous  ranges  of  racnntalns,  and  offers  no  obstruction  to 
ateam  navigation  tor  upwards  of  1,200  miles. 

DAKOTA. 

Bettiming  to  the  territory'  of  the  United  States^  the  Black  Hills  on  the  western 
border  of  Dakota,  between  44""  and  45""  latitude,  and  IDS'"  and  lOd""  londtude, ' 
win  next  receive  notice.  They  are  doselv  related  to  the  Missouri  and  Yellow- 
atone  mines  of  Montana,  and  have  been  ascertained  by  the  explorations  of  Lieu- 
tenant G.  K.  Wairen  in  1847,  and  of  Captain  W.  F.  Reynolds  in  18i?9  and  1860, 
under  direction  of  the  United  States  topographical  office,  to  be  rich  in  gold  and 
flflver,  as  well  as  coal,  iron,  copper,  and  pine  forests. 

The  area  occupied  by  the  Black  Ilills,  as  delineated  on  a  inap  which  accom- 
panies lieutenant  Warren's  report,  is  G,000  square  miles,  or  about  the  surface  of 
Connecticut.  Their  bases  arc  elevated  from  2,500  to  3,500  feet,  and  the  highest 
peaks  arc  about  6,700  feet  above  the  ocean  level.  The  whole  geological  range 
of  rocks,  from  the  granite  and  metamorphosed  azoic  to  the  cretaceous  formations 
of  the  surrounding  plains,  are  developed  by  the  upheaval  of  the  moimtain  mass. 
Thus,  at  the  junction  of  silurian  rocks,  gold  becomes  accessible,  while  the  car- 
boniferous strata  bring  coal  measures  wittiin  ix^och. 

With  the  pacification  of  the  Sioux  Indians  and  the  establishment  of  emigrant 
roads  this  district  of  Dakota  would  doubtless  be  the  scene  of  great  mining  excite- 
ment, as  the  gold  field  of  the  Black  Hills  is  accessible  at  a  distance  of  1^0  miles 
£rom  the  Missouri  river. 

MIN>'ESOTA. 

In  I860  attention  was  directed  to  discoveries  of  gold  and  silver  northwest  of 
Jjfike  Superior,  in  the  State  of  Minnesota.  Lake  Vermillion,  an  expansion  of  a 
stream  of  that  name,  is  the  centre  of  the  district  in  question.  The  outline  of 
this  lake  is  very  irregular.  With  a  diameter  of  30  miles,  its  surface  is  so  studdeil 
with  islands,  its  shores  so  broken  with  bays  and  headlands,  that  the  entire  coast 
line  cannot  be  less  than  200  miles  in  extent.  In  1848  Dr.  I.  G.  Norwood,  of 
Owen's  geological  survey,  passed  from  the  mouth  of  the  St.  Louis  river,  at  the 
western  extremity  of  Lake  Superior,  to  the  sources  of  the  Vermillion  river,  and. 
descending  through  the  lake  ib  the  Rainy  river,  furnished  a  sketch  of  its  natural 
features  and  mineral  exposures.  His  statementis  are  repeated  so  far  as  they 
record  the  usual  indications  of  a  gold  formation. 

Before  entering  Vermillion  lake  irom  the  south,  Dr.  Norwood  mentions  a  per- 


bearing.     There  are  also  irregular  patches  of  quartz,  from  8  to  10  feet  long  and 
£rom  6  to  12  inches  wide,  which  cross  the  strike  at  right  angles.     The  river  is 


broken  bv  ialls  three-quarters  of  a  mile  above,  or  south  of,  Lake  Vermillion. 

The  isliinds  in  the  lake  indicate  very  distinctly  volcanic  action,  one  of  them 
being  on  extinct  crater.  The  prevalent  rocks  are  talcose  slate»  which  Dr.  Nor- 
wood describes  as  ^^  eminently  magnesian,  tliinly  laminated,  and  traversed  by 
numerous  veins  of  quartz  from  an  inch  to  five  feet  wide,  some  of  which  contain 
beautiful  crystals  of  iron  pyrites.''  He  adds  that,  '^  from  some  indications  noticed, 
other  more  valuable  minerals  will  probably  be  found  associated  with  it."    A 
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specimen  obtained  about  midway  of  tbe  lake  is  catalogued  as  "  quartz  ui : 
]>rown  color;  crystalline,  with  yellow  iron  i)y rites,  crjstallizcd  as  well  a:=  f 
disseminated  through  it." 

These  quartz  veins  were  ascertained  in  ISGo- 66  to  be  auriferous.  A  .s]i 
weighing  threc^  pounds,  containing  coj)per  pyrites,  was  foi;;\varded  by  the  g< 
of  Minnesota  to  the  mint  in  riiiladelphia,  and,  upon  assay,  was  found  xo  < 
S23  03  of  gold  and  $1  12  of  silver  per  ton  of  2,000  pounds.  The  Suite 
gist,  Dilr.  n.  IT.  Eames,  reported  an  abundant  supply  of  quartz  equal  in  ri 
Other  assays  in  New-  York — in  ono  instance  by  oiiicers  of  the  United  Statr 
office — exhibited  results  from  $10  to  $3o  per  ton.  Professor  J.  V.  Z.  1 
of  Chicago,  described  a  vein  10  feet  iu  width,  at  the  foot  of  a  ishaft  of  .' 
w^hich  was  "  indubitably  gold-bearing,*'  and  added  that  "  specimens  take 
'  its  central  portion,  as  proven  by  assay,  would  be  sufiicient  in  Calif(i>niia,  Cn 
and  other  successful  mining  regions,  to  waiTant  further  exidoratiun."  "W: 
of  the  drift  near  the  veins  opened  have  produced  gold,  but  iu  limited  q^ia 

Difficultici  of  transportation,  concurring  with  the  general  dcpressi<»n  of 
interests  in  the  l>asin  <;f  l^ake  Su])erior,  have  postponed  the  consiimiua 
several  enterprises  for  working  the  Vermillion  mines ;  but  a  ton  of  quartz  n 
reduced  at  St.  Paul  is  said  to  have  yielded  eight  pounds  of  bullion,  valued  b 
8400  and  $500.  The  question  oi^  their  general  productiveness  remain? 
determined. 

CANADIAN   MIXES. 

When,  in  1862,  gold  was  disc^ivered  upon  the  sources  of  the  Saskatcl 
a  newspaper  at  Selkirk  settlement,  the  ^onvester,  published  stateraonts 
existence  of  gold  l>etween  Lake  Superior  and  Lake  Winnipeg.  Since  tl 
million  discovery  rumors  of  its  extension  into  liritish  America  are  prevale 
suggest  a  probability  that  the  mountain  chain  known  to  geographers 
Laurentian,  which  sej)arates  the  waters  of  the  St.  Lawrence  and  its  hike 
the  tributaries  of  Hudson  bay,  njay  reveal  to  future  ex})lorers  extensive  d 
of  gold  and  silver.  The  basin  of  the  St.  Lawronco,  including  the  Siindstc 
Lake  Superior,  i.s  a  lower  silurian  foriiiationj  that  of  IIu<l^on  bay,  grar 
primary,  with  many  evidences  iu  Minnesotti  and  along  the  Canadian  si 
Lake  Superior  of  rrnj.)live  or  igneous  agencies. 

Sir  Ilcderick  ^Jlurchison  has  frequently  advanced  the  oi>ini»»n  that  tl 
ductivc  gold  districts  of  the  world  occur  where  the  silurian,  and  perhj 
lower  strata  of  Devonian,  rocks  ai'c  in  contact  with,  or  have  been  penetrat 
greenstones,  porphyries,  seipentine,  granitic,  and  other  ]»>cks  of  the  primary 
tion.  Gold,  especially  when  traced  to  its  original  matrix,  is  found  to  c»ccur 
in  vejns  or  hxles  of  <[uariz  rising  from  beneath  and  cutting  through  the  seC' 
strata  or  hcih  of  which  the  surface?  was  previously  comp<Jsed.  Tiicso  con 
are  observod  in  tlio  VenniUion  dibtrict,  and  I'rofessor  (.)wtn,  as  early  tu 
traced  in  this  local  it  v  i»r  Minnesota,  and  northea.stv.ardlv  alonir  tbe  north 
of  Lake  SniJcriur,  in  Canada,  what  he  denoniiriatod  a  ''great  j)Iutonic  ' 
and  llie  •' nii-in  axis  oi' dislocation,"  from  which  silurian  sandslonus  extend 
wardlv  throi:<j:h  Vv'i?;('i»nsin  and  Minnctota,  while  on  the  n<>rth  the  streams 
are  turned  towards  liudsun  bay  tra\(ave  a  region  t"Xelusi\'ely  gi'anitic 
rnary.  If  i:i  Minne:M>ta  an  anriierous  belt  ha^  marked  this  line  of  juncti 
niav  \\ith  r(r:is:>n  antieinate  its  exteiisi<:n  eastwardlv  into  Canada  and  nor 
wardly  ti»wards  Lake  WinniiJeu'.  Indeed,  as  Knglish  explorers  ti"ace  tl 
t;5Cl  of  juimary  jwmI  siluvian  iV-nnaiioi.^:  along  the  basins  of  J-Kikcs*  Sla' 
AlliJibasca  ajid  tlie  eliaiine^i  ci"  the  ]\laekenzie  to  tin-  Arctic  ocean,  it  beco 
intev'.'siing  i:rob!eiii  f.>r  iiiiuse  .s<-luli«)n  whether  the  aiiriierous  de]»osits  of 
(Joluiiihia  and  Sa.-kat(l!a\\;in  un.y  i\u\  be  extended,  ^\ith  various  doirrees  ■ 
duetivene.-:-,  alMUg  riie  crest  which  ^separates  the  v.aters  of  the  Guli's  of  '. 
and  St.  LawrencH?  from  those  of  the  Arctic  ocean  and  Hudson  bay,  quitt 
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discoveries  of  this  century  now  follow  the  Ural  mines  eastward,  through  .Siberia, 
to  the  Pacific. 

The  intrusion  of  granidc  rocks  is  not  confined  in  Minnesota  to  the  northeastern 
angle  of  the  State.  It  has  been  traced  sonthwestwardly,  near  Sauk  rapids,  upon 
the  Upper  Minnesota,  and  even  to  the  northwestern  boundary  of  Iowa,  in  a 
wedgc-llko  shape,  although  covered  in  most  places  by  the  mass  of  drift  which 
constitutes  so  large  a  portion  of  the  smfeu^  of  Minnesota.  A  similar  gi-anitic 
cape,  with  its  associated  minerals,  may  be  the  explanation  of  the  alleged  gold 
deposits  in  the  to\niship  of  Madoc,  near  Kingston,  in  Canada  West. 

Ill  18G7  occurred  an  important  discovery  of  native  silver  near  Fort  William, 
on  Thunder  bay  of  Lake  Superior,  almost  at  the  western  limit  of  Canada, 
^liners  from  Ontonagon  have  visited  the  localitv  and  returned  with  specimens  of 
native  silver,  lead,  copper  ore,*  and  mundic.  ^rho  native  silver  is  principally 
disseminated  in  the  vein  matrix,  moch  like  stamp  copper,  and  its  weight  runs 
firom  1  to  IQ  per  cent,  of  the  rock.  The  lead  is  also  Inghly  charged  wdth  silver 
ore.  Although  many  claims  have  been  secured,  yet  only  two  shafts  havo  been 
Bonk.  From  these,  which  have  reached  a  depth  of  30  to  40  feet,  a  considerable 
amount  of  ore  has  been  taken,  consisting  of  native  silver,  black  sulphuret  of  silver, 
argentiferous  galena,  and  letif  silver  through  the  spar.  These  shafts  are  upon 
one  lode,  which  is  fully  20  feet  in  width,  having  an  east  and  west  bearing,  with 
dip  to  the  north.  The  slieet  of  mineral  and  metal  is  about  four  inches  in  thick- 
ness, interspersed  through. the  spar  and  quartz  and  mingled  with  hornblende. 
The  yield  of  the  working  ores,  fiom  practical  assay,  is  stated  to  be  at  the  rate 
of  S700  per  ton.  If  tho  current  information  in  regard  to  these  silver  mines  at 
Fort  William  is  confirmed,  they  will  soon  bo  the  centre  of  great  mining  excite- 
meni. 

A  discovery  of  gold  en  the  north  shore  of  Lake  Superior,  in  the  region  of  Black 
bay,  between  Thunder  bay  and  the  river  Neepigon,  is  communicated  by  Pro- 
fessor E.  J.  Chapman  to  the  Toronto  Globe.  He  represents  that  repeated  assays 
have  yielded  amounts  of  gold  var^ng  per  ton  from  15  to  19  pennyweights,  the 
mean  being  17  pennyweights  12  grains,  with  about  two  ounces  of  silver — ^results 
obtained  fiom  surface  specimens  only,  and  showing  a  value  of  nearly  $21  per 
ton,  irrespective  of  considerable  amounts  of  copper  and  lead.  The  enclosing 
reck  is  described  as  silnrian. 

Tho  discoveries  in  tho  Madoc  district,  near  Belleville,  in  Canada  West,  or 
Ontario,  have  been  extended,  geographically,  during  the  past  year,  and  reduction 
works  by  several  responsible  companies  are  nearly  completed.  Much  mystery 
attends  the  degree  of  success  by  tho  different  claims  now  in  course  of  develop- 
ment, but  there  is  good  reason  to  believe  that  next  summer's  operations  will  vindi- 
cate tho  wisdom  of  tho  very  considerable  investments  which  have  been  made. 

The  latest  and  most  relfablo  statement  in  regard  to  the  Modoc  mines  is  pre- 
sented by  the  gold  inspector  of  the  Quinte  mining  district^  for  the  month  of  J  an- 
naiy,  1868,  from  which  it  appears  that  the  reduction  of  ores  by  working  pro- 
cess from  45  district  localities,  19  yielded  gold  in  paying  quantities,  14  in  smaller 
quantities,  and  12  showed  blank.  Tho  highest  returns  were  840  and  §62  per 
ton.  Of  tho  mines  from  which  samples  have  hitherto  been  sent  to  the  two 
reducing  establishments,  now  in  operation,  42  per  cent,  will  pay  to  work  from  the 
first,  34  per  cent,  are  worthy  of  further  trial,  and  only  2Q  per  cent.  shoAv  no 
appreciable  result.     Tho  greatest  depth  of  excavation  yet  reached  is  70  feet. 

The  auriferous  allu\Tans  of  Lower  Canada  cover  an  extended  region  estimated 
by  the  geological  commission  to  embrace  10,000  square  miles.  Tlio  gravels, 
through  which  the  gold  is  very  irregularly  distributed,  are  generally  covered  by 
a  layer  of  vegetable  earth  and  often  by  a  bed  of  clay.  They  repose  in  part 
npon  metamorphio  lower  silurian  rocks  consisting  of  schists,  generally  talcose, 
micaceous  or  chloritic,  associated  with  diorites  and  serpentines.  But  to  the 
southward  these  lower  silurian  strata  ore  unconformably  overlaid  by  others  of 
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upper  Silurian  o^e,  which  are  also  covered  b^  gold-bearing  alluvians.  Theee 
upper  rocks  consist  of  argillaceous  schists,  with  sandstones  and  limestones  all 
more  or  less  altered.  The  rocks  of  these  two  formadonsy  but  especiallv  of  tbe 
upper  alurian,  are  traversed  by  numerous  veins  of  quartz  running  in  tho  directicm 
of  the  stratification,  or  between  northeast  and  east.  Mr.  A.  Michel,  £rom  whom 
these  particulars  are  obtained,  compares  these  Canadian  deposits  with  the  annf- 
erous  sands  of  tho  Ural  or  Altai  mountains^  in  Siberia,  which  are  rarely  foond 
reposing  on  granitic  or  syenitic  rocks,  but  almost  always  on  schistose  rocks  la 
the  vicmity  of  diorites  and  serpentines,  which  has  led  the  Russian  miaiiig 
engineers  to  consider  the  gold  as  having  '^  its  principal  source  in  the  ferraginons 
quartz  of  the  metamorphic  schists,  and  in  the  vicinity  of  tho  serpentines  and 
diorites." 

These  mines  are  called  Chaudiere,  as  upon  that  tributary  of  the  St.  Lawxenoe 
and  its  branches,  in  the  Seimoiy  of  Vaudreuilt  the  prindpal  plaoeis  have  been 
discovered,  and  there,  also,  ue  only  quartz  lodes  have  been  sucoessfiilly  wadked. 
Alluvial  mining  is  no  longer  prosecuted,  although  favorable  reports  hare  beat 
circulated  since  1851,  and  Mr.  T.  Steny  Hunt,  of  the  Canadian  geologitil 
survey,  claims  that  the  river  banks  would  richly  repay  the  use  of  nydm^ 
methods.  Assuming  that  the  cost  in  Canada  of  washing  gravel  by  this  method 
would  be  one-fourth  as  much  as  in  California^  or  five  cents  the  cubic  yand,  he 
adds  that  tho  auriferous  alluvian  over  an  acre  at  the  forks  of  tho  Da  Limp  and 
Chaudiere  yielded,  during  the  workings  in  1851-52,  at  the  rate  of  one  sad 
thirty-eight  hundredths  grain  of  gold  to  the  cubic  foot  which  is  equal  to  S7 
grains  to  the  cubic  yanl.  At  the  ordinary  fineness  of  tne  alluvial  gold  of  Ac 
Chau^ere  reeion,  tho  value  of  this  would  be  $1  33  as  tho  yield  of  a  <nibic  yari 
of  gravel.  The  alluvial  ^Id  of  this  district  is  not  confined  to  the  gravuflf 
river  channels,  nor  to  alluvial  flats,  but  is  found  in  gravels  faif  h  above  the  ma 
beds,  to  which  the  hydraulic  method  might  be  applied  wim  advantage  ercB 
though  the  proportion  of  gold  was  much  less  than  near  the  Du  Loup. 

Prof.  Hunt  gives  the  results  of  31  assays  of  gold-bearing  rock,  &om  12  difierest 
localities.  Of  these  assays  18  gave  no  trace  of  gold,  while  the  remaining  13 
gave  tho  following  returns:  1.  Of  five  assays  four  gave  an  average  of  only 
6  dwts.,  13  grains  of  gold  =  $6  76,  while  tho  fifth,  in  which  a  large  scale  of 
gold  was  seen  in  sifting  and  was  added  to  the  assay,  yielded  at  the  rate  of  4 
ounces,  18  dwts.,  =  $101  29;  the  avera^  of  the  five  assays  being  S25  66  pa 
ton.  2.  From  another  locality  in  tho  Seignoiy  of  Vandreuil,  four  assays  gave 
a  mean  of  4  dwts.,  21  grains,  =  $5  03 ;  and  that  of  two  others,  in  which  a  scik 
of  gold  was  seen  and  ground  up  with  the  powder,  gave  3  ounces,  2  dwts^  ' 
$64  07,  the  average  of  the  six  assays  being  $24  71  tome  ton.  3.  TwoVandRoil 
assays  gave  a  mean  of  14  dwts.,  16  grains,  =s  $15  15.  4.  Two  assays  fitoo 
another  district,  liniere,  gave  a  mean  of  6  dwts.,  13  grains,  =  $6  76  to  the  ton. 

This  record  does  not  place  the  success  of  quartz  mining  beyond  all  contingeoc]! ; 
but  a  well  organized  company  is  now  engaged  in  experiments  which  will  deter- 
mine the  question  during  1868. 

NOVA  SCOTIA. 

There  is  no  district  on  this  continent,  not  excepting  the  Grass  Valley  mines 
of  Califomia,  where  the  reduction  of  auriferous  quartz  has  been  more  sucoesifiBl 
than  in  Nova  Scotia.  Two  important  elements  concur  in  this  result — the  chetp- 
ness  of  commodities  under  light  taxation,  and  the  great  facilities  of  access  five 
the  sea,  and  by  good  roads. 

Hon.  P.  S.  Hamilton,  commissioner  of  mines  at  Halifax,  has  favored  me  wilt 
an  elaborate  communication  upon  the  gold  mines  of  Nova  Scotia,  including  some 
notice  of  tho  cool  measures,  which  is  given  in  the  appendix.  The  production  of 
gold  during  1867  amounted  to  $517,140. 
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THE  ALLEOnAXr  GOLD   FIELDS. 

?  Appalachian  chain  takes  its  origin  in  Canada,  southeast  of  the  St.  Law- 
ana  forms  a  broad  belt  of  mountain  ridores  cxtendinfic  in  a  south  vvcsterlvdirec- 

Ok?  • 

•  Alabama.  Tlie  entire  length  of  the  chain  is  about  1,300  miles ;  its  breadth 
iable,  ifradnally  expanding  towards  its  centre,  and  contracting  at  each 
litv.  The  most  striking  feature  of  this  mountain  system  is  the  fact  that 
lade  up  of  a  series  of  parallel  ridges,  very  numerous,  especially  in  Penn- 
lia  and  Virginia,  no  one  of  which  can  be  considered  as  being  the  main  or 
1  chain  to  which  the  others  are  subordinate,  but  the  whole  forming  a  system 
iires  which  gradually  open  out  from  the  s(mtheast  to  the  northwest,  as  has 
nade  evident  from  the  i-esults  of  the  geological  sun-eys  of  Pennsylvania 
irginia,  under  the  direction  of  Professors  II.  L).  and  W.  li.  Kodgers.  Along 
•ntbeasteni  edge  of  this  great  Appalachian  s^'stem  Is  a  relatively  narrow, 
iting  range,  known  under  different  names  in  the  diffen»nt  States.  In  Ver- 
it  is  called  the  Green  mountnins;  in  New  York,  the  Highlands;  in  Penn- 
lia,  the  South  mountains;  in  Virginia,  the  Blue  Ridge;  in  Xorth  Carolina, 
noky  mountahis.  The  rwks  of  this  belt,  which  ha«  a  width  of  10  or  15 
are  of  the  lower  pala>ozoic  age,  but  highly  metamorphosed,  and,  for  the 
part,  having  their  organic  remainA  entirely  obliterated.  Still  further  to 
atheast  lies  the  great  auriferous  belt,  nearly  parallel  with  the  Blue  Rid^e, 
ot  easily  sej)arated  from  it  in  geological  age,  either  lithologically  or  by 
Qtological  characters.  The  central  axis  of  tliis  l>elt  has  a  direction  in 
lia  of  about  north  32^  east  \  towards  the  north  it  assumes  a  more  nearly 
and  south  direction,  and  to  the  south  it  approaches  an  east  and  west  line, 
dth,  where  most  developed,  does  not  exceed  70  miles.  This  is  al)out  its 
.  on  the  borders  of  North  and  South  Carolina.  In  Virginia  it  does  not 
I  15  miles.  Starting  from  Georgia  and  proceeding  northward,  we  find 
3lope<l  in  the  following  connties:  In  Georgia,  in  Can-oil,  Cobb,  Cherokee, 
kin,  and  Habersham  comities;  in  South  Carolina,  through  the  whole 
vestem  comer  of  the  State,  esix^cially  in  the  following  districts :  Abbeville, 
IS,  Spartanburg,  Union,  York,  Lancaster;  in  North  (.^andina,  in  Mecklen- 
Itutherford,  Cabarrus,  Rowan,  Davidson,  (Juilford,  and  Rockingham; 
"  through  Virginia,  in  Pittsylvania,  Campbell,  Buckingham,  Fluvanna, 
I,  Spottsylvania,  Orange,  Culj)ei>er,  Fauquier;  in  Marj'land,  Montgomeiy 
'.  Beyond  Maryland,  to  the  north,  the  indications  become  fainter,  and 
;  only  in  a  few  scattered  Imnps  or  fine  scales  occasionally  picked  up,  until 
eh  Canada,  where  there  is  a  considerable  extent  proved  to  be  auriferous, 
oughout  this  whole  extent  the  auriferous  belt  presents  rocks  of  nearly  the 
character ;  they  aa»  slates  of  every  variety  intermixed  with  bands  of  a 
3  and  syenitic  character.  The  predominating  kind  of  slate  is  talcose, 
g  into  chloritic  and  argillaceous.  The  prevailing  dip  is  to  the  east  at  a 
igh  angle.  In  Virginia  they  stand  nearly  vertical.* 
:?e  the  California  discovery,  of  1848  little  attention  has  lK?en  given  to  allu- 
ining  in  Virginia,  the  Carolinas,  and  Georgia,  and  until  recently  capital- 
ive  acquiesced  in  the  opinion  so  confidently  expressed  by  Sir  Roderick 
ison,  in  **  Siluria"  and  other  publications,  that,  notwithstanding  numerous 
iits  and  traces  of  gold  near  their  surface,  the  Alleghany  vein-stones  held 
ly  of  ore  downwards  which  would  warrant  deep  quartz  mining.  At  pres- 
ith  20  \'ears'  experience  in  gold  mining ;  with  the  testimony  of  miners  in 
tdo,  that  a  lode  apparently  cIosihI  by  cap-rock  can  Ijc  recovered  with 
^1  richness  at  a  lower  depth  ;  with  other  analogies,  however  imperfect, 
lie  successful  treatment  of  pyritons  ores  in  Nova  Scotia ;  and  with  the 
t  application  of  inventive  minds  to  new  and  improved  processes  of  desul- 
ation,  it  is  evident  that  the  working  of  the  southern  mines  will  be  resumed, 

"  Whitney'ii  Metallic  Wealth  of  the  United  States. 
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pci'liai'S  ^villi  tlio  encouiagemcut  of  a  scientific  survty  under  llie  auspices  of  *^c 
general  government. 

The  deposits  of  gold  at  the  United  States  mint  and  its  branclied  betxreei 
1S04  and  1306,  from  the  States  traversed  by  the  AppalacLian  gold-field,  &n 
reported  as  follows : 

Virginia 81,570,182  3 

North  Carolina 9,273,027  CT 

South  Carolina 1,353,653^ 

Georffia C,971,6cl  &: 

Alabama .^.^ 20J,734^ 

19,375, 890  8C' 

If  we  admit  that  an  equal  quantity  passed  into  manufactoros  or  foreign  cod- 
mcicc  w  ithout  deposit  for  coinage,  the  oggre^te  production  would  be  ftboo: 
840,000,000,  of  which  fully  three-fourths,  or  830,000,000,  was  mined  between 
1828  and  1848. 

It  might  bo  expected  that  during  the  year  ending  June  30.  1867,  the  produc- 
tions of  tho  southern  mines  would  reach  results  as  considerable  as  at  any  fimner 
period.  The  United  States  mint  and  branches  report  the  deposits  of  that  fiscal 
year  from  the  Alleghany  States  as  follows : 

Alftbama $437  3* 

Georgia 08,7552; 

South  Carolina 1»M0« 

Korth  Carolina 66,ai)5« 

Tirginia 10,305  ») 

206, 907  S6 


It  was  my  purpose  to  give  in  detail  the  organizations  for  gold  mining  in  tb 
south  Atlantic  States,  with  practical  results,  but  so  far  the  attention  of  parte* 
interested  has  been  so  exclusively  occupied  in  acquiring  titles  and  pi*cparing  for 
actual  operations,  that  it  seems  inexpedient  at  this  time  to  attempt  such  a  detailed 
statement.  Referring,  therefore,  to  my  preliminary  report  for  a  review  of  tbtf 
geological  imd  mineralogical  features  of  the  region  in  question,  I  repeat  the  fol- 
lowing general  observations : 

1.  There  is  yet  much  room  for  the  vigorous  and  intelligent  prosecution  cf 
alluvial  mining ;  especially  in  Georgia,  wnere  tho  country  is  abrupt  and  naton 
has  subjected  the  auriferous  rocks  to  much  dislocation  and  atmosplieric  exposal, 
not  only  the  beds  of  tlie  rivers,  but  tho  adjacent  detritus  of  their  valleys,  v,0 
unquestionably  give  large  returns  to  the  new  and  powerful  methods  for  waslii;:^' 
ponderous  masses  of  earth.  It  is  understood  that  companies  oi'e  now  orgaaizec 
who  prc»poso  to  introduce  these  hydraulic  appliances  upon  tho  CLcstatee  ai^ 
other  tributaries  of  the  Chattahoochee  river. 

2.  There  is  abundant  evidence,  also,  that  the  upper  portions  of  aurifervUi 
lodes  have  been  ki  a  remaikablo  degree  desulphurized,  and  may  be  worked  U  * 
considerable  depth  with  great  advantage  before  the  intrusion  of  what  is  callei 
"  cap  *'  in  Colorado,  or  before  tho  main  body  of  the  vein  becomes  obstinately 
pp'itiferous.  Surface  quartz  mining,  if  tho  phrase  is  admissible,  will  wana^; 
considerable  investments  whatever  subsequent  experience  shall  domonstr;;:o  i: 
regard  to  tho  refractory  sulphurets.  It  may  bo  admitted  that  hitherto  u  qu-u:? 
£0  modilied  in  chemical  constitution  as  to  be  honey-combed,  having  become  a- 
lular  and  brittle  from  the  decomposition  of  pyrites,  with  tho  gold  set  free  fl^i^ 
its  matrix,  is  the  only  material  wliiclr  it  is  profitable  to  reduce.  But  the  Ui^'-- 
niouy  is  ample  that  immense  quantities  of  oro  in  this  favorable  situation  i*"? 
accessible  in  the  Allegheny  gold  district. 

3.  There  are  no  grounds  for  the  opinion  that  the  auriferous  lodes,  st:"o::^\- 
niiirked  as  they  are  by  native  sulphurets,  will  not  prove  true  lissure  vc.:*. 
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aproving  in  quantity  nnd  quality  with  their  depth.  Professor  rre<lerick  Ovor- 
oan,  in  a  work  entitled  "  Practical  Mineralogy/'  published  in  1 85 1 » claims  that  the 
ivriious  veins  of  Virfirinia  and  other  south  Atlantic  States  will  bo  more  sure  anol 
asting  than  the  gola-beaiing  localities  of  California.  If  tho  lower  bods  of 
Colorado  mines  can  be  raised  and  reduced  with  prolit,  deep  sinking  will  bo 
equally  successful  in  the  Garolinas. 

MXXALLUBGXCAL  TREAI^IEXT. 

The  process  of  amalgamation  still  generally  prevails  in  the  mining  aistricts 
enumerated.  It  consists  in  reducing  aniiferous  rock  to  a  fine  })owdor  by  means 
»f  stamps,  arrastras,  Chilian  mills,  or  other  mechanical  contrivauco,  nnd  subject- 
ng  it  to  a  continuous  agitation  with  mercury,  with  water  enough  to  ^ivc  a  pasty 
insistency  to  the  mass,  the  object  being  to  expose  as  fully  as  iwssiblo  tho  fine 
Kirticles  of  gold  and  silver  to  tho  attractivo  power  of  tho  mercury,  \\  ith  which 
hey  form  an  amalpam  easily  separable  bv  subsidence  in  the  lighter  pulp  of 
tLTthy  matter  of  which  the  ore  consists,  ^he  amalgam  thus  obtained  on  being 
iobjected  to  moderate  heat  in  an  iron  retort  gives  up  its  mercur}',  which  passes 
»vcr  in  vapor  and  is  condensed  again  in  another  vessel^  tho  metal  being  left  in 
ho  retort. 

In  the  case  of  pyritic  ores,  however,  it  is  found  that  the  process  of  amalga- 
nation  is  seriously  rctanled  by  the  impurities  with  which  tho  gold  and  silver  are 
kSBOciated.  Probably  tho  ores  of  Colorado  do  not  yield  by  simple  amalgama- 
ion  an  average  of  20  per  cent,  of  their  assay  value.  A  previous  process  of 
lesulphurization  is  therefore  indispensable,  and  how  best  to  accomplish  this  is 
ho  problem  which  has  occupied  the  attention  of  metallurgists  for  many  years. 
Vlan V  methods  have  been  advised,  the  majority  of  which  being  yiorely  empir- 
eal  have  had  but  an  ephemeral  reputation. 

The  opinion  is  widely  prevalent  that  smelting-— the  attack  of  gold  or  silver 
Dealing  ores  by  fire— will  bo  tho  final  and  indispensable  expedient  for  separat- 
ng  the  precious  metals  from  its  matrix.  If  smelting  works  on  a  largo  scale 
zould  be  established  in  all  the  mining  Territories,  there  would  doubtless  ensue  a 
sobdivision  of  labor  in  the  business  of  mining  gold  and  silver,  as  is  now  the 
:aso  in  iron  mining.  Tho  miner  would  limit  his  efforts  to  raising  ore  from  tho 
mine,  and  the  smelting  furnace  would  afford  a  market  whore  tho  uro  might  com- 
tnand  its  price,  which  would  bo  better  for  all  parties  than  the  method  hitherto 
porsned,  of  raising  and  reducing  ores  under  one  administration. 

But  at  ])re5ent  there  are  two  great  obstacles  to  such  a  developinont  of  mining 
in  the  Rocky  mountain  districts,  and  perhaps  elsewhere :  exccpsivo  jirices  of 
cnachinery,' chemicals,  and  utensils,  resulting  in  a  great  degree  from  tho  high 
rates  of  taxation,  external  and  internal  -,  and  tho  cost  of  transportation  west  of 
the  Missouri  river.  The  former  is  of  universal  application ;  tho  latter  has  spe- 
cial reference  to  the  interior  districts  of  Now  Mexico,  Colorado,  and  Montana, 
as  well  as  other  western  Territories.  Except  for  those  causes  of  obstruction  the 
gold  and  silver  product  of  the  United  States  could  bo  readily  doubled.  They 
x\ill  be  considered  with  some  fulness  of  illustration. 

TAXATION. 

It  will  be  insti-uctivo  in  this  connection  to  compare  the  taxaiiou  of  Victoria, 
the  lending  province  of  Australia,  and  the  Uuited  States,  premising  that  10  pf-r 
cent,  in  addition  should  be  addwl  to  tho  Victoria  rates,  to  express  the  difference 
of  freights,  interest,  ai:d  insurance,  over  the  shorter  roiiiiiiiJii]r-ari»»n  lift  ween 
Kurr>pc  and  the  United  States.  Talsles  have  been  compiled  fn»rri  the  American 
tariff  of  1S67,  and  tho  latest  revision  of  tho  Virtoria  tariff,  nn'l  aro  pr-spnt^-d  in 
the  appendix  No.  V.  The  tariff  of  Victoria  l;as  been  recent  !y  .'i'iv;'::'x'i  Lfyond 
tho  averofire  of  the  other  Austrah'an  colonies. 
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The  toxaiiLiu  of  Nova  Scotia  Las  not  liitlierto  excewleti  an  average  on  ifat 
liu  of  10  per  wnt.,  nltliorigh.  aa  an  incident  of  confcdcratiotl  nii 


^^      ]K)rtion  of  the  iiaportadona  in  Victoria  aw  obai^ed  wilbi 
of  flvJj^^centnni,  wbili^  the  aTemg«  dntint  on  thfi  vrliolo  lintk  of  impm. 


Oawibk  it  ^V^BCn  recently  raised  l«  20  ]<eT  ceutiun. 

aoMrihotigp^  of  tbo  Uniicd  StatcE,  bos  been  couiptttcd  lirilio  ppeciat 

Amat  of  revi'Tiiui  at  43.71  per  cent. 
In  all  tlir  L'>i\<\  i-ViBtiictx of  the  wotld,  tlia opportunities  of  placer  «niii'n;^  iailan 

ahigh  piici'  i<t'  l;iljoT;  and  licnco  tho  great  ncc^idty  that  gowmnteiil  AdI 

inpoee  tho  l^v.^'^t  rates  of  tasatiou  con^at«nt  with  its  liccceidtice  tipOQ  watiAtis; 

ana  other  nuLtcnalu  or  utenBils,  wUoIi  oxperioutu)  bos  provixl  indiiipciisablfi  to  llir 
ition  uf  mines.  At  present  the  Itorden  inscparaljlu  IroDi  an  ill>atyafl(ii 
e  SfEtcm  is  a  giato  obstacle  tu  tlie  increase  of  oiir  supply  of  Ihc  pteoew 


TEASSPORXATION. 

A.loa  of  >Jio  in  Califunuu^iXKlndug  SlO  in  remunerative  of  capital  and  Uht 
m^flaiftAi  and  ill  Canada^  Nuva  Scotia,  and  tliti  itootlicm  States  it  is  ptoAablc 
to  MwBS  'VBE?"^  ^'^  ftrgontifcirocui  lock  where  tljo  aveiago  yield  i^,  tH  per  tte. 
TiKiaL^Wtmg1\imU}ncs  of  ttio  Bocky  nionnlainii,  on  account  mainly  of  thi 
OMt  tt  tn^^El^OU,  a  lode  must  yield  i25  arcra^  per  ton  to  n  arrant  its  DOQ- 
pitfoa  wd^^woavut. 

Sons  ll^^^&fi  from  tlic  official  lecoi'dfl  of  tliu  uiuuleiniaiilcrb*  biircaaof  ik 
War  Dna^HSwill  illustrato  tho  oppicedvu  frci^Iils  now  iinpusod  ou  the  {»> 

£af  ifeaBM  intoiioT  by  tho  nca«dty  of  n-a^n  tnuisportAtiou.     Id  USi 
OCmI  of  importation  of  a  potud  of  com,  hay,  clothing,  ttubbutcuco,  laaitt, 
<M  KDj  odm  ncccijeary,  from  Fort  Leavmwsnh  U^~ 

cm- 

Fat  RUajwas H( 

FoftUntoD,  tie  depot  for  New  Mexico I4.S 

ButaFiS,  Kcw  Meiii-o ,  jfcS 

Fort  Kearoej ,,..     441 

FortLHamie _ *..,.,,    119 

Dnver  Citt,  Colorado bli) 

Sdt  Lak«  Ci^,  Utah «.« 

The  ooet  of  a  bndtd  of  own  porahaaed  st  Fnt  Lnvaim«A  mid  deBnri 
«t  each  of  these  points  was  u  foUowB ; 

FcrtBifcr - ik% 

Fort  Union ^41 

BMita  F6 H« 

FoctKMineT „.     ftf 

Foit  Lanuaie —......................... .....,...,     %9 

PmwCltj IVK 

QnatSaltlidu  CVtj ^..    im 

To  tho  lost  point  nono  vas  sent. 

During  the  fiscal  year  ending  June  39,  1863,  the  QnaitermaAfer  Gtonl 
eftinwted  the  cost  of  transportatioa  of  niUitairy  Btoree  ireatinid  aooM  Oe  ^lita 
SB  follows: 

ToUUliudiranaoDtliMTDUle (l.xiUlff 


TaFartnnioD,  VgwMcilfo,  bdcI  juMti  oa  IM iMta n.sa.MO 

Toport>latholntcilor(<XowlliixtDD IS^llS 

Coftol  thotraiUFOTtiitloaaf  Enln  on  abon  intfM,iAtto  tbe  Eiaill  WH  daUTOvi  IftaUr 
tncton,  axA  tBo  Imuiiintuhm  entctad  bus  Um  pncn  nU  (hs  nna  nsi : 

].  nuhnmto *. laa&TIT  m 

S.  VcirMnlcoTDato W.Ul  m 

Con  of  tnmsponBtlai  oC  mllitniT  Uaroi  acnn  tbo  fWh  ion  ftw  br  I 


Tltali  rooto tSLfla 

""  IT  llDxkoronto W^ta 

'"otutbj  contract  ood ^oTGismant  trains  ...•«*.-.....•••*•.,••,••,•,,,.,..,.....,«. 
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Under  date  of  April  15,  1566,  General  M.  C.  Moips  Qiwnomiasior  Ginwral, 
famished  the  foilo"R-iag  unoflBcial  staxemeEt : 

TliA  distance!  to  the  nonhwivt  arp  great :  tlio  interor  asd  local  transportation  an  costly. 
The  Qfe  of  the  Misaoizri  hrer.  bowerer.  will  enable  tbe  porenimest  to  plac^  a  laifre  part  of 
ita  gnpplies  upon  tbe  i^per  watezs  of  that  river,  by  taking  adraatace  of  tbe  saminer  riae« 
and  tbns  tbe  extent  of  land  transportation  will  be'  redncM :  bnt,  until  tbe  Miwonri  valley 
itself  is  settled,  the  nari^ion  will  continue  to  be  slow  and  peribns.  Stcimerii  are  now 
obliged  to  stop  from  day  to  day  to  cut  pven  cottonwood  or  drift-wood  upon  tbe  baoJks,  and 
a  tr^  to  tbe  upper  Missouri  is  a  season's  woi^.  Many  boats  are  wrecked :  some  ane  cauftbt 
by  tbe  falling  waters  and  compelled  to  winter  on  tbe  upper  rirer.  Insurance  to  Fort  Benton, 
tbe  bead  of  narigadon,  costs  20  per  cent. :  and  tbe  government  has  this  year  been  obliged 
to  engage  freight  from  Su  Loois  to  Forts  Bertbold  and  Union,  old  trading  posts  now  about 
to  be  occupied  by  troops  as  military  posts,  at  $5  per  100  pounds,  or  $100  per  ton.  Finrt 
Union  is,  in  a  direct  line,  330  miles  Mow  Fort  Benton :  by  the  river  the  distance  U  probably 
one-half  {;reater.  From  Fort  Union  tbe  simply  of  the  troops  and  posts  thiouehont  Montana 
and  tbe  districts  supplied  from  the  east  will  be  by  wagon  trains.  On  the  weil-traTelled  and 
weU-caaxded  routes  of  the  central  and  southwestern  overland  trails  tbe  cost  of  this  transport- 
ation  lyy  contract  last  year  averaged  45  cents  per  ton  per  mile.  The  contracts  for  the  present 
yeax  are  at  much  lower  rates,  but  in  tbe  remote  districts  of  the  northwest  such  favorable 
rates  ennol  be  expected  as  yet  Tbe  distance  from  St  Louis  to  Fort  Benton  by  river  is 
eatimatad  at  3,450  miles  by  river  men.  The  cost  of  transportation  of  freight  to  that  point  is 
$350  to  $400  per  ton.  From  St.  Louis  to  Helena,  a  town  of  4,000  inhabitants,  which  has 
■prong  into  being  in  Montana  within  the  past  vear,  the  esUmated  cost  of  transportation  of 
freight  by  the  river  and  wagon  trul  is  $500  to  $600  per  ton. 

TVithin  the  last  two  years  the  constmction  of  the  Union  Pacific  railroad  has 
oontribated  to  the  reduction  of  the  aggregates  paid  for  freight,  although  the 
wagon  rates  are  not  materially  diminished.  In  1866  the  rates  from  the  xHssouri 
river  t3  northern  Colorado,  Nebraska,  Dakota,  Idaho,  and  Utah  were  SI  45 ;  to 
flonthem  Colorado,  Kansas,  and  New  Mexico,  $1  38,  witli  an  addition  from  Fort 
Union,  in  New  Mexico,  to  posts  in  that  Tezritoiy,  in  Arizona,  and  western  Toxafi, 
of  $1  79  per  100  pounds  per  100  miles.  The  total  number  of  pounds  trans- 
ported was  81,489,321,  or  40,774.10  tons,  at  a  cost  of  S3,314,495. 

A  prominent  citizen  of  Montana  authorizes  tho  following  statements  of  the 
amount  paid  annually  by  the  government  of  tho  United  States  and  by  tho  people 
of  Montana  for  transportation.  During  1867  thero  were  40  arrivals  of  steamers 
by  the  Missouri  river,  averaging  150  tons  of  freig}it,  an  aggro^te  of  6,000  tons. 
An  equal  quantity  was  delivered  by  wa^ns  from  tho  west  ana  south.  Ho  esti- 
mates that  tho  averagd  charges  for  freight  and  insurance  wcro  25  cents  per 
pound,  which,  on  12,000  tons,  would  be  not  less  than  86,000,000.  If  the  i)op- 
olation  of  Montana  is  30,000,  this- would  be  $200  per  capita ;  if  tho  population 
ifi  60,000,  as  sometimes  claimed,  8100  per  capita.  A  merchant  is  deprived  for 
seven  months  of  the  year  of  the  uso  of  his  capital — a  very  considcrablo  loss  of 
interest.  In  addition,  tho  unavoidable  expenses  of  travel,  incident  to  tho  busi- 
ness of  the  coimtiy,  is  an  immense  tax.  A  trip  to  the  eastern  cities,  or  to  tho 
Pacific  coast,  requires  a  direct  expenditure  of  81,000.  It  is  estimated  that  20 
Boch  journeys  weekly  aro  already  incident  to  tho  intercourse  of  tho  people  with 
the  buuness  centres  of  the  country ;  and  if  so,  another  million  must  bo  added  to 
tho  account  of  transportation  expenses.  Tho  wonder  is,  notwithstanding  tho 
richness  and  productiveness  of  tho  Montana  mines,  that  such  a  burden  can  bo 
borne,  while  the  effect  upon  prices  can  be  readily  conceived. 

This  statement  of  the  amounts  paid  for  transportation  in  Montana  will  not 
seem  improbable  when  it  is  remembered  that  81 3,000,000  in  gold  was  paid  in 
1863  for  transportation  eastward  from  San  Francisco  to  the  Stato  of  Nevada  and 
Territories  cast  of  the  Sierra  Nevada. 

The  progress  of  population  under  these  oppressive  conditions  in  the  mining 
States  and  Territories  of  the  west,  gives  an  assurance  that  the;  (*x)nstmction  or 
an  adequate  railway  system  from  the  Mississippi  river  to  the  Pacific  coast  would 
be  attended  with  such  an  extension  of  settlements  as  would  justify  the  immedJAte 
reduction  of  rates  of  transportation  to  one-third  of  those  now  prevailing.     A 
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lai^o  saving  to  the  govcrmcnt  upon  its  unavoidable  movement  of  men  and  sop- 
plies  would  also  follow. 

When  in  1853  the  initiative  of  Facifio  lailroad  exploration  was  presented  to 
the  United  States  Senate,  resulting  in  a  congreBsional  appropriation  of  $150,000 
for  the  purpose,  attention  was  directed  to  three  routes— the  northern,  the  cet^aL 
and  the  southern.  Legislation  has  followed  in  behalf  of  one,  the  central,  not  lo 
much  from  any  demonstration  of  greater  feasibility,  but  because  the  mineral  dis- 
coveries of  the  interior,  followed  by  population,  suggested  the  selection.  Tbe 
same  causes  are  now  active  on  the  two  other  routes.  Disooverie»»  not  cmly  of 
gold  and  silver,  but  of  coal,  iron,  lead,  and  salt,  diversify  the  map  of  the  Rodcr 
Mountain  region  everv where  witHn  our  boundaries ;  and  an  emigration  fiomtiie 
Pacific  coast  meets  the  Atlantic  column  even  upon  the  great  plaina,  wlueh  in 
drained  by  the  Missouri,  the  Platte,  and  the  Rio  Grande. 

The  necessity  of  more  than  one  route  between  the  Mississippi  States  and  the 
Pacific  coast  will  appear  firom  an  enumeration  of  the  railroad  lines  whidi  are 
indispensable  to  the  commerce  between  the  Atlantic  and  interior  States.  Thew 
are  se\'en  well-defined  thoroughfares :  1;  From  Portland,  by  the  Gksnd  Trmk 
to  Detroit,  and  thence  with  a  traverse  of  the  State  and  lake  of  Michijta  to 
Milwaukee  and  La  Crosse*  2.  By  the  New  York  Central,  the  Oieat  Westen, 
of  Canada,  and  the  Chicago  and  Northwestern  raUioad,  to  Ptairie  dn  CUsb. 
3.  By  tho  New  York  and  Lrie,  the  lines  of  Ohio  and  Indiana  soath  of  thd  cxttt 
lakes,  and  the  Illinois  Central,  to  Gkleno.  4.  The  Pennsylvania  Central  and 
its  western  connections  to  Bock  Island.  5.  The  Baltimore  and  Ohio,  b^  Kir 
of  Cincinnati  to  St  Louis.  6.  From  Bichmond,  through  the  Cnmberlan)  w- 
Icy  to  Memphis.  7.  From  Charleston  and  Savannah,  traversing  the  States  of 
Georgia,  Alabama,  and  Mississippi,  to  Vicksburjg  and  New  Orleans.  All  thw 
highways  are  thronged  and  prosperous,  and,  with  the  wonderful  impulse  to  edo- 
nization  and  commerce  induced  by  mining  investments,  the  period  seems  to  b^n 
arrived  when  a  wise  statesmanship  is  fully  justified  in  proposing  a  westward 
extension  of  continental  communications  upon  the  follo^\'ing  liner? : 

First.  Through  the  sonthem  tier  of  States,  on  or  near  the  parallel  of  SS*. 
which  \&  central  to  tho  region  of  cotton,  the  sugar  cane,  and  the  vine,  and  vfcich 
will  be  supported  by  the  populations  of  Louisiana,  Arkan?a?,  Xeoslio,  (or  tbe 
territor}'  occupied  by  tho  Cherokee  and  Choctaw  Indians.)  Texap,  Xew  Meiio?. 
Arizona,  Sonora,  and  southern  California.  This  may  be  called  the  gnlf  nme 
from  its'relations  to  the  gulfs  of  Mexico  and  California. 

Second.  Tho  central,  which  is  now  in  course  of  construction  on  the  average 
latitude  of  40**,  with  its  present  prestige  and  aid  from  the  federal  government; 
the  speedy  construction  of  this  road  may  bo  anticipated  in  1870.  If  in  open- 
tion  at  the  present  moment  tho  road  would  be  financially  successful.  All  th 
resources  of  Kansas,  Nebraska,  Colorado,  Utah,  Nevada,  and,  in  a  great  degny, 
of  Missouri  and  California,  are  pledged  to  such  a  result. 

Third.  Tho  lake  route,  hitherto  designated  in  congressional  debates  as  tb 
northern  Pacific  route,  connecting  tho  western  coast  of  the  great  lakes  and  tb 
navigable  channel  of  tho  Columbia  river  by  tho  most  direct  and  feasible  com- 
munication with  which  tho  Territories  and  future  States  of  Dakota,  Montana, 
Idaho,  and  "Washington,  as  well  as  tho  States  of  Minnesota  and  Oregon,  are 
identified. 

A  few  illustrations  will  bo  given  of  the  possibilities  of  State  aid  in  behalf  of 
such  improvements  without  involving  permanent  financial  burdens. 

"When,  10  years  ago,  India  was  cxhaiisted,  by  a  mutiny  of  the  native  popv.. 
lation,  and  its  ^suppression  after  a  desperate  stmggle,  a  railway  system,  pene- 
trating the  whole  of  the  peninsula  of  Hindostan,  was  deemed  essential  to  ir> 
militaiy  occupation,  and  the  government  of  India  offered  a  guarantee  of  five 
j)er  cent,  on  the  stock  required  to  constnict  and  equip  not  less  than  5.000  mile? 
of.  railroad.    The  total  amount  of  capital  raised  under  this  guarantee  to  April  1. 
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i7,  was  «£67. 254.502 ;  hnt  of  ihis  am  ^uu:  iho  goverainoni  liability  has 
»ady  ceased  upon  <£42.iS4.649.  the  rxids  coustructed  with  that  sum  not  only 
ing  di\-idends  of  live  per  cent;  to  the  stockholders,  bui  a  snqilus  for  roini- 
i.eiiient  of  ]'reviou&  advances  bv  frovcriiiiient.  Four  thousand  niiloji  of  rail- 
ave  thus  been  assured  to  India^  and  so  wisely  are  the  securities  adjustoil 
t  this  immense  boon  to  the  people  will  not  be  attended  by  permanent  burdens 
he  finances  of  the  prox-ince.  With  the  aid  of  these  commtmications  India 
>es  to  rival  the  United  States  in  the  production  of  cotton. 
['be  province  of  Victoria,  in  Atistralia,  has  incurred  a  debt  of  «£  10,000.000 
he  construction  of  railways,  from  which  the  total  cross  revenues  in  tho  vcar 
15  amounted  to  c£#  17,162,  almost  sufficient,  after  the  deduction  of  cun*ent 
jenses,  to  discharge  an  interest  of  six  per  centtun  on  their  cost  of  const nic- 
1.  Tlie  reduction  of  the  rates  of  transportation  from  Melbounic  to  tho  gold 
:ricts  of  Ballarr.t  and  Bendigo,  is  far  crreater  than  we  have  ventured  to  antici- 
e  from  the  constmciion  of  railroads  tturough  the  western  Territories  of  tho 
ited  States, 
in  Belgium  the  state  is  a  great  railway  proprietor,  and  tho  state  railway  is 

largest  soturce  of  national  revenue.  It  was  tho  lii'St  work  of  tho  kind 
T  imdertaken  by  a  govennnent,  <»r  on  so  grand  a  scale  by  any  proprietary, 
e  act  by  which  it  was  decreed  passed  in  16^34,  and  in  1S35  tho  lino  was  open 
n  Brussels  to  3Ialines.  In  1^44-  the  entire  length — 560  kilometres— was 
ipleted.  It  produced  to  the  »Siate  a  gross  revenue  in  1803  of  31.750,000 
ics,  or  c€1.270,000,  and  a  net  rtvcnne  of  16,000,000  francs,  or  .€640,000. 
ler  lines  have  been  leased  by  the  state,  and  there  are  altogether  open  1,906 
ometres,  equal  to  1,191  English  miles ;  of  which  748  kilometres,  or  467 
glish  miles,  are  in  the  hands  of  tho  state,  and  tho  residue  worked  by  cfim- 
lies.  It  is  calculated  that  in  the  year  1884  the  not  revenue  will  amount  to 
000,000  francs,  or  c£960,000,  per  annum,  or  enough  to  pay  tho  then  reduced 
rough  tho  sinking  fund)  interest  of  tho  national  debt.  As  each  conceded 
Iway  lapses  gratuitously  to  tho  state  in  00  years  from  tho  period  of  its  oon- 
iction,  tlie  entire  system  will,  by  the  eillux  of  time,  become  national  property. 
The  growth  of  tho  railway  system  of  Franco  dates  from  the  year  1S40,  pre- 
us  to  whicli  there  were  but  few  lines  in  France.  For  a  time  the  idea  was 
ertained  of  making  all  tho  railway's  which  were  to  bo  built  ntato  property, 

in  the  cud  it  was  dctoniiinrd  and  settled  bv  tho  law  of  Jimo  11,  1842 — mod- 
d  in  185S,  1S50,  and  1863 — that  the  work  should  be  left  to  private  compa- 
s,  superintended,  however,  and,  if  necessary,  assisted  in  their  <»])erations  by 

State.  The  Frcnch  i^ailways  at  present  arc*  almost  entirely  (the  exception 
ng  to  tlic  nmoitnt  of  less  than  200  miles)  in  tlie  hands  of  six  great  companies, 
e  length  of  lines  hold  by  each  of  these  or)inj»auies  on  January  1,  1867,  wa!* 
follows:  Paris,  Lyons,  and  Mediterranean,  1,994:{  miles;  Eastern  of  Franco, 
59^  miles;  Orleans,  1,829^  miles;  "Western  of  France,  1,051  j^  miles;  North- 
,  of  France,  TSSj-  miles,  and  Southern  of  I'rance,  827iV  miles.  Tho  six  sys- 
is  combined  had  thus,  in  1807,  an  aggregate  of  7,989^  miles  in  operati«>n. 
e  conventions  agreed  on  between  the  government  and  tlie  railway  companies 
the  years  1858,  1859,  tmd  1863  were  can*ied  into  effect  cm  January  1,  1865. 

these  conventions  the  government  guarantees  4  per  cent,  interest  and  65r. 
a  sinking  fund ;  altogether,  4f.  G5c.  per  con^.  on  the  capital  expondofl  in  the 
istnieiion  «if  :i  i.:i-:r;iiii  iir^ml-er  it^  line**  cla.-setl  under  the  eoilcetive  titlo  of  new 
rk,  Uiniti-riVt  yrsf.vt.)  'I'ije  >n\\i  to  be  cxiK-iidcMl  by  I  lie  six  *jy*".\\  eonipnuies 
s  L'.-niii.'i'e'l  I'A  7.100,000.000  franen.  anil  tli(j  v.orks  execute  d  and  irrantsuijule 
tlio  cuveniineiil  ar  J,r,  [rj.OOO.OOO  IVaiics,  hei!iir  in  round  niindji-iv  abosit  nine 
liards  of  franco,  of  wlr.eh  there  remain  only  aboii^  :j.'>OU.00n.0(H)  JVanr;  lo  be 
)(mdo'l.  It  i-  exjifretf-d  that  in  »lie  eo'irro  nf  about  half  a  r-cntnry  tlio  '""in- 
lies  will  be  able  to  divide  their  esurplus  receipts  v.iia  the  governinenr,  wi:ilo 
ihe  expiiatiou  of  the  09  years'  leases  granted  to  the  raihvyy  companies  tio 
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nilwkvx  irill  bMonie  tlie  iBoper^  of  ths  Stat^  lAioh 
tfajB  totkl  ammmt  of  tiw  xwi^rti,  wlao^  if  MdiiMtad  at  (^r  fi<n  U^aO«M 
to  400,000,000  finuu^  wiU p^  the  fbll  aoMiBt  of  thA iatmt  OB  ibaa^mmi 
debL 
-     Of  tho  FmHian  namyt  nx  linas  (tho  moii  fabportant  tliat  from  JV&sUoe- 
«B4h»4Mor  to  Xtnigibo^  and  the  WiiriM  feMtier,  101  Gcfoum  miln  lo^) 
sn  StatA  i»Dp«^;  wsnm  othnn  an  Hodar  gnprnmeDt  L':-iitroI,  having  hmi  , 
partly  ooDStnoted  hy  State  loaoa  ar  nbvcntiow;  ami  the  rest  (abont  tnro-tHidf 
of  tlie  wbak)  ia  tha  handa  of  pdnto  ownianMi      Tho  &talo  railways  fona  u    ' 
fanpoitantaoanaafpablionTCma.    Ai  the  Inaacial  eBtimaU's  for  the*  Tear  lS£i  i 
tfco  fOBsal  noalpta  of  the  ftate  nilwm  mm  rtated  at  14,197,000  tbalen,  and 
the  flnsiditnn  at  7,386,800  thalHftMMMd^  a  ttu^iu  of  £,360,700  thaleis,  of   [ 
ifhiidilattartheaaiaof  467,700  thaWiwaa  darired  from  ibe  Lower  SUMdao  • 
nflun,  4,000  thalcn  fton  the  Btdn  fnnetiaD,  «6,€00  thaleie  tix^m  the  £aa- 
flO,  nifiOO  Oaln  Ann  the  Ww^ihjiaa,  and  ^56,700  thalera  bom  the  Sav- 
bniiL    I^om  the  above  ni^aa  of  6,360,700  tbalera  the  euni  of  4,889,2^ 
thafanvsadadoBtadtopaf  offloaoaaiudebtaeniitracted  for  rulwa>-  pnrpai^ 
lanfaiffkiwt  balaMW  of  1,471,443  thalen  towaida  tlefraying  the  geoeial  expeaMi 
ofAaSWA 

'  Tha  totd  lawth  of  laflwajn  in  the  fonns  Ungdon  flf  HsMvv;  BHaMMli 
560  Eaglidi  auba  in  1868.  The  eto«  norfpta  of  the  mm  fn  ^yaar  wIh 
Jnlr  1. 1863,  mi  ^6838,085,  aad  the  art  lennM  ^MBflU,  3!U  wMU 
nnae  BMa  an  State  iBUMili* 

The  pabBD  debt  «f  Wnrtembnc  haa  mm  1h«i  doaUad  «tlU»  lh»  1HI» 

jiiaiii  iialiii  III  rl iliililiil t  mriln  nilaaj  Ham  iif  lliilhigdwa  Ifci  Mi 

fl<«hkh,inttu)vte««ptiaB,  an  State  pnfMrty.  AaoaadfacteMaafldUaMM 
pAUiM  Jbm  30^  1680,  then  had  tMB  flBMidBd  ak  IhM  pHfadL  ha«k*i# 
INT* aadateanicn,  a  Bom  of  42,824,966 floriai, or  ^eMMi?^  Aadn^W 
was  bonowed  at  fixim  3}  to  4}  per  cent.,  and  the  net  inooniM  of  the  iMlvq^ 
dl  ezpenaes  dednoted,  and  makiiw  allowauoe  tor  wear  and  tear,  aaomted  to 
between  fdx  and  seven  per  cent,  me  fnTcatinent  eo  mode  OMrtribotAd  oaaHm- 
ably  towarda  lighloiing  the  bonleos  (rf  the  Ux-pay«ra.  The  length  d  tl»  Kbk 
given  to  the  tnffio  amounted  on  October  15,  1861,  to  266  KngKjk,  u^^-  M 
WB  did  not  oompleto  the  whole  network  cf  railwqn  which  fi  e^woted  to  b( 
flniahed  by  the  end  of  1867. 

All  the  railways  of  Baden  are  property  of  the  State,  giving  a  fividotd  ea  A* 
capital  expended  of  above  eix  per  cent.  The  acoonnta  ot  the  income  aad  agqpM- 
ditnre  of  the  Btato  lailwaye,  aa  well  as  the  port  office  and  ■team  navigatka  oi 
the  Lake  of  Conrtance,  are  not  entered  in  tae  general  budget,  but  fionB  a  ipt- 
dal  fnnd.  .    . 

Farther  illustrations  of  the  isilroad  policy  of  Spain,  A^itdl^  and.  Bnat 
might  be  adduced,  shon-in^  the  advantages  of  a  comrariienflve  and  weU^gaacM 
ayrtem,  by  which  tlie  credit  of  the  atato  ie  in  the  fint  iaatanea  mad*  anOthb 
foe  the  exigendee  of  constraction,  and,  with  the  great  molting  bcakeflte  to  Ai 
~  ~  lie,  soon  beoomes  capitaliaed  to  the  relief  <£  ue  pablie  tieaaory.  Than  ii 
Iter  opportnnity  for  an  enli^tened  BtateemanBhip  than  to  ntiliie  thna  Eko- 
peaa  prooeoents  in  the  interest  of  anationalmtemofrailwayaweat  of  thalb 
Booii  rivco:,  bat  the  province  of  this  reixnt  wtU  hardly  o^nit  of  mora  thaa  ( 
bare  snggestion,  waiving  advocacy  or  details.* 

TB&ASUBS  mODUCT  OF  THE  WOSLO. 

Tho  year  1848,  or  tho  epoch  of  the  gold  diacovenr  in  California,  may  be  j 
selected  for  a  general  statement  of  the  amount  of  preoioaa  metals  availabb  Jix  | 


pemle,  so 
no  finer  o 


, .., rn^M  frea  a  London  pabUoaMm).  "Ik 

S^^tMmui'a  Year  Book  fiw  isas,"  by  !.<--■-'-'-  "-^- 
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s  of  concncv  and  the  arts.  M.  Chevalier  estimates  the  amoant  as 
300,000,  of  which  one-third  was  ^Id.  Au  eminent  English  authority, 
W.  Newmaih^h,  states  the  probable  quantity  held  in  Europe  and  Amer- 
lat  date  to  be  $6,800,000,000,  with  a  similar  proportion  of  silver  to  gold. 
Terence  between  these  estimates,  or  $1,700,000,000,  may  bo  accepted  as 
rate  statement  of  the  quantities  of  gold  and  silver  in  those  ooontries  of 
d  elsewhere  which  have  not  been  closely  related  to  European  and  Amer- 
nmerce. 

)  1848  the  average  production  of  the  world  has  amounted  to  $200,000,000, 
proportions  of  gold  and  silver  have  been  reversed ;  fully  tw^o-thirds  of 
regato  being  gold.  The  treasure  product  of  1867  is  slightly  increased 
his  average,  and  may  be  briefly  stated  as  follows: 

OoliL  SilTcr.  TotaL 

tetes 960,000,000  $15,000,000  t7:>,000,000 

ad  South  Ameiica 5,000,000  35,000,000  40,000,000 

1 60,000,000  1,000.000  61,000,000 

America ^.      5,000,000  500,000  5,500,000 

...^ 15,000,000  1,500,000  16,500,000 

re 25,000,000  2,000,000  27,000,000 

3tal 170,000,000     55,000,000    825,000,000 


ief  analysis  of  the  reasons  for  this  estimate  will  be  given, 
commissioner  upon  the  mineral  statistics  of  the  Pacific  slope  has  pro- 
in  his  general  communication  to  the  department,  sufficient  details  of  the 
)  product  of  the  United  States,  and  the  causes  of  its  decline  in  oompar- 
h  former  years, 
gard  to  Mexico  and  South  America,  Humboldt  estimated  tho  annual  pro- 

the  mines  of  Spanish  America  at  the  beginning  of  the  present  century 
43,500,000.  This  amount  was  increased  torn  1800  to  1809,  fully  reach- 
1,000,000  per  annmn,  but  in  tho  last-mentioned  year  tho  contest  began 
erminated  in  the  dissolution  of  tho  connection  between  Spain  and  nor 
an  colonics.  Tho  convulsions  and  insecurity  arising  out  of  this  struggle, 
lecription  of  tho  old  Spanish  families  to  whom  the  mines  principally 
)d,  who  repaired  with  the  wrecks  of  their  fortunes,  some  to  Cuba,  some 
Q,  and  some  to  Bordeaux  and  the  south  of  France,  caused  tho  abandon- 
'  several  of  tho  mines  and  an  extraordinary  falling  off  in  tho  amount  of 
oduce.  There  are  no  means  of  estimating  the  precise  extent  of  this 
,  but,  according  to  Jacob,  who  collected  and  compared  tho  existing  infer- 
on  the  subject,  the  total  average  produce  of  the  American  mines,  inclu- 

Brazil,  during  the  20  years  ending  with  1829  may  be  estimated  at 
),000  a  year,  being  less  than  half  their  produce  at  the  beginning  of  tho 

* 

discovery  of  new  mines,  and  tho  greater  cheapness  and  more  abundant 
8  of  quicksilver  obtained  from  California,  have  conspired,  with  other 
to  increase  tho  produce  of  the  South  American  mines,  until,  in  1867, 
.ve  nearly  reached  the  productiveness  of  1800  ;  and  tho  above  estimate 
:  produce  may  be  distributed  as  follows  : 

$13,000,000 

6,000,000 

2,000,000 

5,000,000 

arts 4,000,000 

40,000,000 


latest  and  most  satisfactory  authority  ufKin  the  pnxluction  of  Australia 
{  of  a  memorial  from  representatives  of  the  different  colonies  to  the  homo 
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gomniiieilt  opoti  postal  ivww>i«T»?ftitf'<?''^  botweeli  AnstralJa  and    the  tmioe 
oOBotiT,  datea  Apnl  1, 1867,  m  whicih  ooenn  ■  table  of  csports  of  tbe  a — -    ' 
atad  tounuea  Avaag  1860,  giwig  the  it«m  of  gdHA  ns  lollows : 


Total , n.I6S,8ll 

bot  Out  lbs  nogle  oolmv  ol  ^'3at(ma  produced,  fat  ISSi, 
of  JSHfi9S.79ij  bt  wawwBilg  tba  ontxrft  a^^regate  Erom  atl  iht 
AoBtnUan  oolraiiea  at  thu  bow.  "Sew  Bonlli  Walee,  m  18^2,  prodon^ 
^flOO|000  alao  lo  excew  of  the  pieaeDt  prodnciions  uf  tbfti  colonv.  >> 
Z»lMd:taa  yacertly  goM  fa-to  ai^p^  the  defitat-ucicd,  aitd  other  gt>U  fieldi 
■etooMneof  Anevei;,  ■nihtooeue-fimgwiig  ugfri^egaio  of  $t>i,000,aiH,  | 
addktt  to  tbe  «^<»tB  «f  the  difibmtt  eolraiei  abont  g6,ooo,ooi>,  may  be 
aeewM  ea  a  nnteUe  irHtetiMiit  «f  the  AnHnJim  treoeure  prodact. 

He  uanal  pradnetion  of  Bua^  vaa  stated,  in   1S58, 1>y  J.  It.  srcCaUocb, 

iar •  tteitfM ipai the  pradeni- metela,  to  be87,AOo,ooo  fiAocs,  or  ^3,600,000,  i 

"  '•'  f  enMdiuf  die  fbmrahv  eetanuite:.    I4de  discoveries  of  placer  nunti  i 


■poo  tlw  Amoor.  ini-eaiten  Ktede,  will  pietihly  lead,  dnrmg  isfis.  lo  Is^ 
•ddilMBB  to  the  anaoil  ewige  Mthfrte  fntaS&m. 
Hb  MaOiilIcch  Mtinetad  the  totel  Mqiplr  eT^ald  ud  EUver  in  laM  ■ 


^ - 7,fWW 

- 1 70,oaD,(ai  ' 

AlWralift 55, 000,  w    / 

19R,g|0;eilt    1 

If  to  this  amonnt  ve  add  CS5,000,000,  reprennting  tho  production  of  Japan,   i 
CUna,  India,  Polyneaia,  and  Afijca,  the  total  aniotmt  viiU  be  8SSO,S50,000.       ' 

Onet  onoeitf^ty  attendi  the  qaestion  of  the  probable  prodnotion  of  the  pe- 
taam  metals  in  the  countries  last  named,  described  by  K.  Chevalier  as  *'cona- 
tries  imperfectly  aoceesible  to  the  commerce  of  the  world.^  Tho  FremA  eooBo- 
mist  does  not  materially  differ  from  the  estimates  of  MoCoOodi  in  rtmri  la 
Amerios,  Europe,  and  Australia,  finding  a  total  valno  of  9t0S,OO0,OO0lbr  fha 
year  1 865 ;  bnt  his  estimate  of  tho  oriental  prodact  ftr  ozeeedB  anv  Eiu  "  * 
Americas  opinion  npon  that  sattject.  For  instance,  he  presents  the  M 
table: 

Afiiea .- $7,000,00) 

India S,5Oai«)0 

Polyaesla IT.omtfln 

CWae SI,«00^«N 

Japan -, JI£,000,ON 

Total 75,e(K^m 

M.  Chevalier  thus  obtains  tho  annexed  aggregate  for  the  entire  prodoot  tl 
(he  globe  after  184S  and  before  ISGo :  ', 

Statmtaa  mH  American S303,000,IW 

Ariuieand  African 75, 500,001 

Total S77,30<^01»    ' 
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;Ii.'  tupriLiiiours  tiiis  r.AietiCirw  l«y  ihe  total  quoiiiiiv  wUieh  from  1S4S  to  ISG-i, 
iaring  17  years,  was  placed  &t  the  disposition  of  the  \rorld : 

or $l,k>0,0CO.O0LP 

a 3.aoo.ooo,0(x» 

To:a: 4.100,000.000 


Sxcept  fur  the  high  estimate  of  Asiatic  production  there  will  be  no  material 
sent  from  the  foregoing  conclusions  of  M.  Clievalici*.  All  moderp  experience 
icates  tha.t  the  era  of  placer  mining  is  soon  terminated  and  must  have  long 
ce  passed  away  in  Asiatic  countries.  There  is  little  evidence  of  elaborate 
thods  either  of  alluvial  or  mechanical  mining,  and  the  sum  of  825,000,000 

annum  is  therefore  submitted  instead  of  875.000,000  as  the  production  of 
d  aud  silver  beyond  the  great  mining  centres. 

[f  we  grant  the  accuracy  of  M.  Chevaliers  estimate  of  the  total  amount  of 
d  and  silver  in  1S4S,  and  assume  that  the  sum  of  8250.000.000  \ier  annum 
1  be  the  average  annual  production  from  1648  to  16S0,  it  nill  then  require 

period  between  those  dates,  or  30  years,  to  duplicate  the  world's  supply  of 
cious  metals. 

The  activities  of  coiiiineix'c  ami  the  developments  of  limoau  industr}',  oooel- 
ted  beyond  all  former  preceiieut  by  the  progress  of  the  arts,  will  probably 
ve  suflicient  for  the  absorption  of  this  vast  quantity  of  the  precious  metals 
bout  couvulaon  of  prices  or  values.  The  cotton  trade  with  India  transferred 
hin  seven  years  $500,000,000  almost  entirely  in  silver.  The  extension  of 
ways  and  the  eonst ruction  of  works  of  irrigation  in  India  have  absorbed 
»ther  8500,000,000  of  English  capital,  and  there  are  evidences  that  the  accu- 
lations  of  European  ai^d  Ainericau  wealth  arc  henceforth  to  be  diffused  under 
plo  intcraational  guarantees  ovtr  all  the  continent i^.  If  so,  there  will  be 
pie  room  and  flemand  fur  any  apparent  excess  of  the  pi*ecious  metals. 
rope  and  America  will  substitute  gold  for  silver  as  money,  while  Asia  will 
bablv  C'jntinne  tf»  absorb  silver  for  manv  vears  to  come,  bi'fore  the  ratio  of 
rency  to  population  now  existiiisr  in  Europe  shall  extend  over  the  eastern 
:ld. 

L  brief  statement  i^  ill  illustrate  the  extent  of  the  oriental  demand  for  the 
cious  metals,  which,  now  mostly  confined  to  silver,  will  hereafter,  or  aa  soon 
tho  world  srhall  desire  it,  extend  to  gold.  India,  in  1857,  had  a  circulating 
iium  of  8400,000,000  for  the  usc*of  a  population  of  1S0,000.000,  or  82.22 

capita.  France  has  a  population  of  38.000,000,  with  a  money  supply  of 
.0,000,000,  or  824  per  capita.  Suppose  China,  Japan,  and  the  other  Indus- 
•us  populations  of  Asia  to  be  in  the  ntuation  of  India,  and  that  the  current 
bullion  since  lb53  has  supplied  the  ^Vsiatics  with  83  per  capita,  there  yet 
loins  a  difference  of  821  per  capita  before  tlie  monetoiy  level  of  France  is 
dned,  demandine  a  further  supply  of  821  per  capita  over  a  population  of 
1,000,000,  or  not  less  than  812,000,000,000. 

Llio  railway  system  \iill  soon  connect  Europe  and  Asia,  and  constitutes  a 
3t  important  agency  for  the  transfer  of  capital  and  distribution  of  money 
)ng  the  populations  of  the  eastern  continent.  Since  the  suppression  of  the 
ion  mutiuv  an  En£^li^h  writer  estimates  that  more  than  c£100.000,000  sterlir.!^ 
0  been  added  to  the  currency  and  reproductive  capacity  t  f  India,  mostly 
n  En  if  land,  in  the  construction  of  railroads  and  canals.  There  were  3,1SG 
es  of  railway  in  operation  in  1SG5,  having  cost  860,000  |K?rpjilo,  and  having 
n  const mctod  with  the  aid  of  a  gnarafiteo  of  five  per  cent,  to  stockholders 
the  province  of  India.  The  system  for  which  tho  i,-uvennaent  indorsement 
ilreaJy  given  will  bo  4,017  miles  of  railway,  at  an  estimated  coist  of 
7,500,000.  These  roads  will  relieve  the  government  uf  liaV»iliiy  when  their 
lings  reach  c£25  per  mile  per  week,  a  i>oint  which  the  leading  lines  have 
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neady  reached,  and  which  all  are  dcatmed  to  attaio.  Such  ia  the  aoooflai  d 
Indian  iaflwB3ni  thai  thm  coimeotkm  with  Eq^^ 

and  their  eztenmm  into  China^  will  nrobaUy  do  accoinpKah<WI  wHUa  tMMit 
10  yeank  By  that  time  Biuna  will  nave  undertaken  a  railway  ftom  JDoMmt 
to  PbUn  thrcNigh  soodieni  Siberiar— a  great  tronk  line  thai  woud  §000  jualliyi 
aeriea  of  aonthem  lines  penetrating  oentnl  Aria  over  thoee  leadSng  atami 
roQtea  which  have  been  the  avenneaof  Ariatio  oommeroe  ibr  eentmiea. 

If  an  investment  of  $430,000,000  in  5,000  uki  of  iailwaj  iailuioiaBvaK 
oeasfdl  fai  fimdostan  at  this  time. it  maybe  aDtklpatod  thai  m  pomilaiina sf 
180,000,000  wiU  wansnt  the  enJamoMSt  of  thr  system  withim  tta  mbsH 
oentiiiy  folly  foor-foUL  which  would  he  only  a  flfth  of  simihr  ooamHaiHlim 
leqiafaEed  ana  supported  by  an  European  or  Aineiiimi  oommunity.  Bup|iOSS  ssA 
a  ratio  of  railway  construction  extended  over  Ohina^  esatral  imd  wsslsni  Ari% 
and  Siberia,  it  would  be  only  one  mile  for  esmj  9^000  paopl^  while  in  Ik 
United  States  there  are  36,000  miles  ibr  36,000,000  people^  or  »  mOa  to  ofoy 
thousand;  and  yet  the  Asiatk)  ratio,  modersie  as  it  ul  pmmti  the  atart&f 
rasnhof  66,000  miksofraihoadconstnicted  by  the  espepdifare  of  fff^6^^ 
Such  a  disbursement  of  European  aocnnmlations  in  Asia  would  go  ftr  to  mm 
not  only  the  blesrinffs  of  civilisation,  but  any  excess  of  productioii  ftomthegoU 
and  silver  Bunes  of  tiie  wofld. 

In  Australia  a  railway  has  been  eonstmcted  fnta  Mdbocme  to  the  BsDnt 
gold  fields,  380  miles,  at  a  cost  <tf  tl75,000  per  nak^  wUch  pm»  net  fok 
neariyeqoid  to  the  interest  on  the  immense  investment  liisdilionlttoer  ^ 
the  amomts  destined  to  be  absoibed  ibr  rsilwm  in  all  the  eontinenti^ 
the  dirsotion  of  the  neat  powen  of  the  world---pri^^ 
istsied  by  the  wealth  aM  intelligence  of  America,  Rusiay  Englain,  GenMs; 
aadFrance. 

OBNERAL  OBSEBYATIOIITS. 

It  is  deemed  expedient  to  reserve  for  a  subsequent  report  the  detailed  state- 
ments of  mining  enterprises  east  of  the  Rocky  mountains.  Many  of  the  dgani- 
smtions  for  qnartz  mining  in  Colorado  and  Montana  yet  await  the  results  of 
scientific  investigations  into  the  best  methods  of  ledudng  the  ores  of  gold  and 
silver;  while  in  the  Alleghany  district  other  causes  have  ratervened  to  postpone  \ 
a  lazge  number  of  mining  openttions.  The  summer  of  1868  wiU  doubtless  siqiplj  f 
the  materialB  of  a  foil  and  comprehenrivo  report  upon  this  topic. 

The  act  of  July  26,  1866,  extendutg  fidiities  for  acquiring  titles  to  minoai    J 
lands,  marks  a  most  important  epoch  in  the  progress  of  mining  enterprise  upos   ' 
this  continent.     Secretary  McCuIloch,  in  his  report  of  1865,  suggested  that  tbe    1 
principle  of  pre-emption,  so  long  appUed  to  the  sale  of  agricultural  lands  in  tbe    I 
west,  should  be  extended  in  favor  of  the  holders  of  chiims  to  gold  and  alvcr  ( 
mines  on  tho  public  domain.    A  bill  to  this  effect  was  fumi^ed  to  Senstor 
Sherman,  which,  after  much  discussion,  was  matured  into  the  act  of  July  2$, 
1866.    Under  the  careful  instructions  of  the  Commissioner  of  the  Greneral  Lud 
Office,  this  legislation  has  been  received  with  great  favor  on  the  Pacific  sl<^  I 
By  its  provisions  freedom  of  exploration,  finee  occupation  of  government  lands 
for  placer  mining,  a  right  to  pre-empt  quartz  lodes  previously  held  and  improved  \ 
according  to  local  customs  or  codes  of  mining,  the  right  of  way  for  aqueducts  or  j 
canals,  not  less  essential  to  agriculture  than  to  miniufft  and  the  extension  of  tk  - 
homestead  and  other  beneficent  provisions  of  the  public  land  system  in  fsLVCft  d   < 
settiers  upon  agricultural  lands  in  mineral  districts,  have  been  established  as  { 
most  important  elements  for  tho  attraction  of  population  and  the  enoonragemem  f 
of  mining  enterprises.     Tho  Commissioner  of  tbe  Land  Office  baa  carefolly  ' 
analyzed  this  enactment,  and  greatly  facilitated  its  execution  by  a  drcolff 
recently  issued.     The  spirit  of  the  legislation  under  consideration  is  in  the  inteies 
of  actual  settlement  and  occupation,  and  adverse  to  absentee  ownership  for  merdr 
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speculative  porposes  of  mining  properties.  It  will  probably  be  necessary  to 
sapplement  the  act  in  question  by  some  general  revision  of  tlie  local  mining 
customs,  which,  although  generally  founded  on  the  Spanish  code  so  long  in  use 
in  Mexico,  are  often  incongruous  and  obscure. 

The  most  practicable  and  economical  methods  of  desulphurizing  the  refracton* 
ores  which  characterize  the  Atlantic  mines  having  been  made  by  the  Secretary 
a  special  subject  of  inquiry,  no  effort  will  be  made  on  the  present  occasion  to 
anticipate  its  progress  and  conclusions.  ' 

I  beg  leave  to  renew  a  former  suggestion,  that  the  metalliferous  localities  of 
the  Alleghanies  south  of  the  Potomac  river  shall  be  carefully  explored  under 
national  auspices. 

JAMES  W.  TAYLOE. 

Hon.  Hugh  McCulloch, 

Secretary  of  the  Treaswry 
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APPENDIX. 

t 

SECTION  I.  ) 

I 
1 


ARTESIAN   WELLS 

[Extract  from  a  gcologic&l  roconnoissaace  of  Arkunsoa,  bj  Darid  Dalo  Oircn,  in  Ifiad'-GO.] 
It  may  be  useful  and  interesting!^  in  this  place  to  saj  a  few  words  in  regard  to  a  few  indi* 


'idual  artesian  wells  of  particular  interest,  either  on  account  of  their  great  dcpth,.their  Itigc 
diameter,  or  the  great  volume  of  water  which  they  afford. 

One  of  the  most  interesting^  artesian  wells  bored  in  the  valley  of  the  Ohio  is  that  sunk  br  % 
Messrs.  C.  J.  and  A.  B.  Dupont,  in  the  city  of  Louisville,  This  well  is  three  inches  in  tbf  1 
bore,  and  1>,0S0  feet  deep.  The  water  flow^  from  this  well  at  the  rate  of  330,000  gallons  in  »  I 
hours,  or  t^()4  gallons  per  minute,  with  a  mechanical  force  equal  to  a  lO-horsc  power  steao  | 
engine.    The  water  rises  by  its  own  pressure,  when  confined  in  tubes,  170  feet  above  tb" 


Fahrenheit,  the  }*ear  round.  It  in  highly  charged  with  mmeral  properties,  being  a  stros 
saline,  sulphuretted  water,  similar  in  its  composition  and  medical  properties  to  the  celebntec 
Kissinger  watcra  of  Bavaria,  and  the  Blue  Licks  of  Kenlncky.  This  well  was  commenetd 
in  April,  l&r>7,  and  completed  in  iO  mouths. 

The  well  bored  by  Mr.  William  II.  Belcher,  of  St.  Louis,  was  commenced  in  1B49,  andio  \ 
1853  was  1,51)0  feet  deep,  at  which  tlopth  a  copious  stream  of  *' sulphur  water  issues,"  which 
is  said  to  be  similar  in  its  properties  to  the  Blue  Lick  water  of  Kentucky.  ■ 

This  well  was  commenced  us  a  cisteni,  at  the  surface  of  the  ground,  14  feet  diameter;  t! 
30  feet  deep,  0  feet  diameter;  thence  it  dimiDishos  to  16  inches  diameter,  at  78  feet  deep. 
The  bore  is  then  0  inches,  and  this  diameter  is  continued  to  457  feet ;  thcxzce  to  the  depth  of 
1,.509  feet  it  ia  3^  inches. 

At  5r>0  feet,  at  the  top  of  a  limestone,  the  water  became  salty;  200  feet  below  this,  in  a 
layer  of  sluile,  Uio  water  contained  1 1  ])( r  cent,  of  j?alt.     At  005  feet,  below  ii  bed  of  bi:uai:n- 
ous  marl,  the  water  contuincd  *2}  per  cent,  of  salt.    The  hardest  rock  was  a  bed  of  chert,  at  a   ^ 
depth  of  l,l"y  f'L'Ct,  and  G2  fret  thick.     In  this  rock  Ihe  water  contaictd  3  \)er  cent,  of  sa'."^ 

This  well  was  oommonced  in  the  ."priuj:^  of  I^T.),  and  reached  its  depth  of  J,  100  feet  on  the 
12th  of  March,  Iri.jl.  During  these  live  yoais  the  work  was  at  times  intermitted  for  moutb, 
so  that  the  time  actually  cmplnj'cd  was  only  33  months,  and  cost  about  §10,000,  There  is  i 
constant  flow  of  water  from  tliis  wtfll  of  75  gallons  per  minute. 

Three  artesian  wc-lls  have  been  boroj  at  Columbus,  Ohio.  The  first  was  carried  110  fee:; 
but  not  reachinp:  the  rock,  was  abandoned,  the  quicksand  coming  in  in  such  quacliiies  tba: 
they  could  not  exclude  it  by  tubinj^. 

The  second  well  was  tubed  down  54  feet,  with  cast-iron  pipinp,  six  inches  interior  diameto:. 
The  boiiu^  v.as  tlien  continued  to  the  rock.  12*2  feet,  u'rought-iron  pipes  of  smaller  s'lie 
were  forced  down,  but  broke  at  the  second  joint  from  the  lower  end.  The  pipe  was  with- 
drawn, and  a  ])ump  let  down,  when  tl»e  well  was  found  to  be  cleared  of  obstructions  to  tie 
rock.  The  reamer  was  then  sent  down,  and  went  freely  till  at  the  depth  of  100  feet  it  bega= 
to  rub.  Tlie  pump  was  then  sent  down ;  the  well  had  become  filled  with  sand  and  gravel  tV.' 
feet,  and  after  prolonged  labor,  it  was  ascertained  that  the  sand  ran  into  the  well  as  fast  ash 
could  bo  taken  out.  Vavioiis  contrivances  were  resorted  to  to  stop  this  obstruction,  bu: 
without  efiect:  so  that,  on  the  4th  of  November,  1^57,  this  boring  was  also  abandoned.  A 
contract  was  now  made  on  the  4th  of  November  with  Mr.  Fleming  Spaugler  to  borx;  anew 
well,  with  the  understanding  that  he  was  td  tube  it  into  the  rock  within  18  or  20  days,  c: 
receive  no  pay. 

The  new  well  was  commenced  by  sinking  a  }>It.  and  cribbing  it  down  with  circular  cr!S 
bing,  which,  on  the  iOth  day  of  November,  leachcd  the  depth  of  29  feet.  Aller  considerable 
labor,  by  alternate  bonng  and  tubing,  Mr.  »Sj)angler  finally  succeeded  on  the  31st  of  Januirv, 
lcf5i?,  in  penetrating  the  limestone  rock  24f^  feet,  at  a  depth  of  il71  feet  from  tho  surt'ace.  K:^ 
then  contracted  to  bore  to  the  depth  of  1,000  feet  from  the  surface  for  $1  50  per  foot,  having 
thus  far  averaged  about  five  to  six  feet  in  the  lock-borings  per  day. 

A  vein  of  sulphur  water  was  stmck  at  I'rO  feet  on  the  22d  of  December,  1  r57.  The  borl::c* 
were  continued,  with  occasional  cesi-alion  of  labor,  up  to  the  llth  of  December,  having  t'nh 
reached  a  depth  of  l,fc5H  iWt,  without,  however,  up  to  that  date  having  reached  any  cou^iJ- 
erable  body  of  artesian  water,  and  it  i.-*  probable  Irora  tho  details  of  the  borings  thai  t>:; 
will  have  to  go  from  300  to  500  foot  more  through  blue  limestones,  marly  shales,  atd  Ken- 
tucky river  ninrble-rock.  before  reaching  the  porous  sandstones,  in  which  there  :s  the  l^j. 
chance  of  obtaining  a  body  of  water.  ' 
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In  the  valloj  of  the  Ohio,  the  two  fi^'eat  reseryoirs  of  artesian  water  are  the  two  ^reat 
oroutf  sandstones,  alternating  with  and  resting  on  the  shales,  which  form  the  imperriona 
tjers  that  hold  up  ^e  water.  One  of  these  great  sandstone  series  constitutes  the  mill-stone 
rii  at  the  hase  of  the  coal  measures ;  the  otner,  the  lowe8t  fossil! ferous  sandstones  and-cal- 
iferou9  sand-rock,  subordinate  to  the  hlue  limestone- and  Kentucky  river  marble-rock  of  the 
'est. 

The  water  obtained  in  the  first  of  these  reservoirs  is  almost  invariably  a  strong  brine ;  in 
le  latter,  so  far  as  experience  goes  it  is  a  mineral  water,  strongly  charged  with  a  variety  of 
ftline  i^ubstances,  and  impregnated  with  sulphuretted  hydrogen  gas;  hence,  though  thetw« 
rst  artesian  borings,  cited  above,  were  emiucutly  successlul,  as  far  as  obtaining  a  large 
CHly  of  mineral,  water  wns  concerned,  yet  they  may  bo  considered  entire  failures,  as  far  as 
btaiiiing  a  body  of  pnre  water  fit  for  manufacturing  purposes,  or  domestic  use. 

Both  these  water  horizons  exist  in  Arkansas ;  in  fact,  the  millstone  grit,  as  already  stated, 
as  a  mos^  extraordinary  development  ip  that  State,  and  many  localities  have  been,  and  will 
ereafter  bo  recorded,  where  profitable  brines  might  be  obtained  in  this  geological  formation, 
y  a  judicious  selection  of  locality,  and  well  conducted,  sybtematic  borings. 

There  are  also  ot^cr  water  horizons  in  the  southern  counties  of  Arkansas,  which  can  be 
cached  by  borings  through  the  tertiary  and  cretaceous  formu:'(H)s;  but,  so  far  as  experience 
•oos,  artesian  waters  obtained  ^herefrom  will  be  more  or  less  eiiarged  with  mineral  matter. 

As  wo  have  some  of  the  records  of  au  artesian  well  sunk  through  equivalent  formations  at 
Charleston,  South  Carolina,  it  may  be  well  in  this  place  to  give  a  few  of  the  statistics  of  this 
»oring. 

Few  wells  have  presented  as  many  difficuties,  or  called  for  greater  skill  and  perseverance 
a  the  eno^ueer.  The  surface  soil  is  loose  sand  for  2U  feet,  the  lower  half  of  which  is  satn- 
ated  with  water ;  next  a  stiff,  compact  clay,  about  40  feet  thick,  also  water-bearing.  At  60 
eet,  firm  marl  commences,  akeruating  with  some  rock  more  or  less  icdurated,  in  all  150  feet 
hick.  Below  this  occur  the  cretaceous  strata,  differing  but  little  lithoiogically  from  the 
ayers  of  tht*  tertiary  tormatiou  above'f  both  formations  being  alternations  of  firm  marl, 
audstctne,  and  loose  sands,  alternating  with  layers  of  hard  limestone,  seldom  containing  less 
han  20  per  cent,  of  carbonate  of  lime.  Fifty-four  rocks,  varying  from  2  to  10  feet  each,  and 
neasuring  in  the  aggregate  200  feet,  wtre  penetrated  by  the  boring.  Cast-iron  tubes,  six 
e^t  interior  diameter,  were  sunk  dO  t'ei't  to  exclude  stipttrfieial  sands :  but  these  gn'<^<i>^ll7 
vorked  their  way  down,  and  continued  to  flow  under  the  bottom  of  the  tube.  Finally,  how- 
:ver,  the  solid  rock  tt'as  reaclu;d  at  230  feet.  But  even  here  the  difiiculties  did  not  end ; 
or,  under  each  solid  rock,  quick  or  loose  sand  generally  occurred,  and  flowed  into  the  well, 
»o  us  often  to  fill  it  up,  and  sometimes  almost  instantly,  60  to  100  fot^t.  Largo  chambers 
were  thus  formed  under  many  of  the  rock  strata.  Sometimes,  in  the  morning,  the  well  wouU 
je found  filled  50  to  100  feet,  and  even  140  feet,  with  sand.  At  700  feet,  so  much  sand  con- 
inued  to  flow  in  as  to  render  it  impossible  to  proceed,  and  there  was  no  resource  but  to  tube 
lown  into  it  and  through  it,  and  to  do  this  the  .well  had  to  beream^  out  to  a  larger  size,  thus 
Axing  the  ingenuity  of  the  engineer  severely  to  overcome  all  the  various  obstacles  to  success. 
ki  l,(i20  feet  the  sands  again  came  in.  so  as  frequently  to  fill  up  the  well  100  feet;  but  the 
lifficulty  was  finallv  overcome  by  retubing  with  larger  wrought-iron  tubes,  which  were  sunk 
to  lj<i2  feet,  and  tfic  boring  continued  43  feet  lower,  or  1,145  feet.  The  temperature  at  900- 
feet  was  82^^  Fahrenheit* 

Subft«>quent  to  this  date,  the  Charleston  well  was  sunk  to  the  depth  of  l,2o0  feet,  and 
yi«>lds  30,(KK)  gallons  of  water  in  21  hours,  which  rises  10  feet  above  the  surface.  Another 
has  now  bt'en  commenced  at  the  same  place,  12  inches  in  diameter,  and  has  already  reached 
the  depth  ol  1,000  feet. 

On  the  22d  of  April,  1857,  an  artesian  well  was  commenced  at  Lafayette,  Indiana,  and, 
after  sinking  to  the  depth  of  216  feet,  a  vein  of  water  finally  overflowed  the  well  on  the  IHth 
of  Ft  bruary,  1858.  The  boring  was  then  continued  to  the  depth  of  2^)0  fc»t.  Great  delay 
and  an  unnecessary  cost  of  $1,000  were  incurred,  in  consequence  of  on«.'  of  iho  cast-iron  pipes 
breaking  in  being  forced  info  its  place.    This  well  delivered  on  the  'M  of  Septemlier  one  wmo 

gallon  of  mineral  water  in  15. 8  seconds,  .which  is  equal  to  a  discharge  of  1,46:^  gallons  in  24f 
ours,  sufficient,  if  the  surplus  water  be  properly  saved,  for  all  the  purposes  oi  a  first-class 
watering  place.  This  mineral  water  contains,  according  to  Dr.  C.  M.  Weiherill,  4W  grains 
of  solid  matter  to  the  gallon.  For  an  analysis  of  this  water,.  I  refer  the  reader  to  the  report 
on  this  well,  made  by  C  M.  Wetherill,  I'h.  D.,  M.  D. 

The  well  from  which  the  name  Arte^an  was  originally  derive^l  was  bored  more  than  a  c»*n- 
tury  ago  at  Aire,  in  Artois,  in  France,  and  has  flowed  steadily  ever  since.  The  water  rises 
11  feet  above  the  ground,  and  suppHcs  nearly  250  gallons  per  minute. 

Th»*  Crenelle  well,  at  Paris,  was  comult'uced  in  Xri'SX  anu  completed  in  1841,  at  which  time 
the  rod  suddenly  descended  several  feet,  and  hhortly  after  the  wat«.T  rose  tfithonnrface  in  vast 
quantities.  For  the  first  TAt  feet  the  boring  was  Wipches  in  dianjeter,  which  wan  reduced  to 
nine  inches,  and  then  carried  to  a  dqith  of  1,100  (Mt;  a. further  reduction  was  made  to  seven 
and  a  half  inches,  until  the  depth  of^l,:;on  feet  was  reached  ;  and  a  final  iliminution  to  six 
inches,  till  the  termination  of  the  well  at  1.8uG  feet.  From  the  completion  ^i  the  well  to  the 
present  time  there  has  been  a  steady  fluw  of  over  500,000  galluus  m  24  hours,  of  a  tempera- 
ture of  81^  FahrenheiL 

3  T 


84  RESOURCES  OF  STATES  AKD  TERRITORIES 

Tho  Kissinger  well  in  Bavaria  is  1,878  feet;  the  last  138  feet  the  boring;  panes  tbroosl 
rock  salt  From  this  well  100  cubic  feet  of  water  gushes  forth  every  minnte.  The  wata 
eontains  24  per  cent,  of  salt 

The  artesian  well  at  the  Bois  do  Boulogne  is  over  39  inches  in  diameter.  This  well  wm 
bored  by  a  peenliar  drill,  weighing  about  3,500  pounds,  managed  by  a  prapple,  which  opsu 
as  it  descends,  and  then  closes,  w  hen  it  is  raised  by  means  of  a  parallelogram  connedM  st 
the  angles  widi  two  cords  reaching  up  to  the  top  of  the  well,  where  they  may  be  maosged 
with  the  hand,  or  by  means  of  machinriy.  The  drill  below  is  constructed  with  seven  tmk 
of  cast  steel,  fitted  to  drivo  into  tho  liM  of  rock,  or  abrade  it.    The  drill  has  a  shank  tj 


opens, 
minute.    After  working  12  hours,  the  rods  are  taken  out,  the  sand  pump  let  down,  and  tli 
sasd  and  mud  withdrawn,  and  the  rods,  grapple,  and  drill  again  let  down  and  sei  to  woifc. 
To  work  this  apparatus  requires  only  six  -meUf  and  the  cost  of  working  is  about  t^per  IboL' 

In  1^7,  this  well  had  reached  a  depth  of  1,4^  feet,  and  they  bopea  hi  October  lo  itaA 
the  main  source  of  water  below  the  chalk. 

In  ^  month  of  May,  1658,  the  French  engineer,  M.' Jus,  commenced  boring  an  arteaiaawvH 
in  the  Sahara  desert,  Africa,  in  the  province  of  Constantino ;  and  on  the  19th  of  June  a  jet  of 
water  of  about  1,000  gallons  per  minute  flowed  from  the  bowels  of  the'  earth,  at  a  tempsi»' 
ture  of  6 P.  24  Fahremieit.  The  joy  of  the  inhabitants  was  unbounded  when  tbey  wltneasl 
this  extraordinary  spectacle,  and  caused  them  to  regard  a  people  who  could  bring  about  soA 
a  marvd  as  to  cause  water  to  gush  forth  from  the  arid  desertas  truly  beings  of  a  sopefkir  nua 

Subsequently  four  other  wells  were  bored  in  the  desert :  one  at  Temakin,  yieloing  i^;fcl 
galkms  per  minute;  one  in  the  oasis  of  Tamelhat,  which  gave  ISO  litres  of  water  per  minoiB: 
one  in  the  oasis  of  Sidi  Nached,  yielding  4,300  litres  of  water  from  the  depth  of  54  metal, 
the  oasis  having  been  completely  ruinea  by  drought;,  one  also  in  Oum  Tludr,  which  yiiUi 
108  litres  of  water  per  minute ;  and  a  sixth  well  has  licen  sunk  at  8h(»ga. 

A  remarkable  artesian  well  was  bored  at  Bourne,  in  England.  The  mirings passed  throogk 
two  strata  of  limestone,  with  odber  intervening  strata,  to  the  depth  of  only  vt  net.  The  ban 
is  only  four  inches,  and  this  stipplies  the  town  through  mains  and  smaller  pipes  and  dhni 
for  fires,  the  pressure  being  sufficient  to  throw  water  over  the  buildings.  It  deliveiB  597,tlfc 
gallons  per  day.    It  rises  at  tho  town  hall  39  feet  9  inches. 

These  are  a  few  of  the  statistics  ojf  some  of  the  most  interesting  artesian  wells  both  in  Aii 
■country  and  in  Europe ;  they  g^ve  some  details  of  the  cost,  mode  of  boring,  and  difficnhxi 
to  be  encountprcd,  that  will  be  interesting  and  useful  to  the  readers  of  this  report. 

^1ie  conditions  necessary  to  tho  successful  boring  of  an  artesian  well  are : 

Fiint   A  fountain  head  more  elevated  than  the  locality  where  tho  boring  is  to  be  nndertakeiL 

Second.  A  gentlo  inclination  or  moderate  dip  from  the  fountain  head  towards  the  locality 
of  the  well. 

Third   Alternations  of  porous  and  impervious  strata,  beneath  the  drainage  of  the  country. 

The  fountain  head  need  not  bo  in  the  ininiediato  vieiuily ;  on  the  contrary,  it  is  often  far  *  ^ 
distant — 4U  to  100  miles  or  more.  It'  it  forms  tho  elevated  rim  oi  a  large  basin,  from  which 
the  strata  dip  in  all  directions  towards  its  centre,  it.  is  all  the  more  mvorablo  for  artesian 
borings  within  that  basin.  If  (he  geological  formations  form  a  synclinal  fold  or  trough,  the 
fountain  head  being  on  the  anticiinals  ot  the  ridges  more  or  less  parallel,  this  is  also  ankvora- 
blc  position  for  artesian  borings. 

liie  ilow  of  water  from  the  fountain  head,  held  up  by  the  impervious  strata  beueath,  and 
permeating  the  porous  superincumbent  layers,  may  be  arrested,  however,,  even  without  such 
a  structuri'  of  the  country,  by  being  dammed  up  by  local  barriers,  which  may  cither  be  imper- 
vious fissures,  cutting  the  strata  more  or  less  at  right  angles,  or  extensive  faults  filled  up  witli 
clay,  which  is  a  very  common  occurrence. 

A  steep  or  high  angle  of  inclination  of  dip  is  always  an  unfavorable  structure  of  country, 
because  in  such  situations  the  water  iiows  away  beyond  the  reac-h'of  artesian  borings,  whicli 
must  necessarily  cut  the  strata  at  such  an  acute  angle  us  to  pass  throuj»h  only  a  few  layen 
of  rock.    Without  a  knowledge  of  the  iutenial  stnietur**  of  the  geological  formations  wbick 


undulating  country,  sinjply  from  the  fact  of  its  having  a  higher  fountain  head. 

The  third  condition  mentioned  above,  namely^  alternation  of  porous  and  impervious  strati, 
is  almost  everywhere  to  bo  met  with. 
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8ECTI0X    II. 

LIGNITES   OF   THE    WEST. 

[Abstract  from  report  of  F.  V.  Havdcn,  United  States  eeologist  for  Nebraska,  to  Commissioner  of  General 

Land  Office,  from  Silliman*s  Journal  of  March,  18G8.] 

The  constrnction  of  the  Pacific  railroads  across  the  continent  is  brinjrin^  ahout  the  dawn 
of  a  new  era  in  the  progress  of  the  west.  Already  has  the  Union  Pacific  railroad,  from 
Omaha,  struck  the  first  range  of  the  Rocky  mountains,  more  than  525  miles  west  of  the  Mis- 
Bouri  river.  The  earth  is  now  called  upon  more  earnestly  than  erer  before  to  yield  op  her 
treasores  of  gold,  silver,  copper,  iron,  and  mineral  fuel,  and  the  existence  of  the  last  two 
minerals  Iq  tne  west,  in  workable  quantities,  is  one  of  the  most  important  practical  ques- 
tions of  the  day.  It  is  my  purpose  in  this  article  merely  to  state  briefly  some  observattons 
made  last  autumn  in  regard  to  the  lignite  deposits  of  Colorado  and  Dakota  Territories.  The 
details  will  be  given  more  fully  in  the  final  report  of  the  geological  survey  of  Nebraska,  now 
in  progress  of  preparation. 

The  discovery  tbat  large  deposits  of  '*  stone  coal,"  as  it  is  odcn  called  by  travellers,  existed 
in  various  portions  of  the  west  is  by  no  moans  a  new  one  at  the  present  time.  The  lignite 
beds  of  the  upper  Missouri  were  noticed  by  Lewis  and  Clark,  1803  and  1804,  those  of 
Laramie  plains  by  Fremont,  1842,  and  those  of  the  Raton  mountain  region  by  General 
Koiory  as  far  back  as  1848.  But  the  intense  interest  with  which  they  are  regarded  now,  as 
a  scarce  of  fuel  to  the  vast  stretch  of  fertile  but  almost  treeless  plains,  has  been  created  anew 
bjr  the  advancing  westward  wave  brought  about  by  the  construction  of  those  great  national 
highways.  The  fact,  also,  that  the  coal  deposits  of  Iowa  and  Missouri  are  restricted  in  area, 
and  the  coal  limited  in  quantity,  and  in  most  cases  inferior  in  auality,  and  that  west  of 
tbe«e  States  it  may  be  said  that  there  Is  no  true  coal  at  nil,  renders  any  source  of  fnel  in 
the  far  west  a  matter  of  the  greaf<^t  impo:iance.  In  the  valley  of  the  Missouri  river  and  tlie 
Yellowstone  there  arc  numerous  beds  of  tertiary  lignite,  varying  from  a  few  inches  to  seven 
leet  in  thickness.  These  formations  have  been  described  many  times,  and  until  the  Northern 
Pacific  railroad  is  carried  through  that  region  they  wPi  remain  oi  little  practical  importance. 
Bat  the  Union  Pacific  railroad  is  now  in  progress  of  construction  thruugn  the  lignite  deposits 
of  the  Laramie  plains,  and  the  Union  Pacific  railway,  eastern  division,  and  the  branch  from 
Denver  to  Cheyenne  City,  will  pass  through  those  of  Colorado,  so  Hiat  if  the  lignite  beds 
and  iron  mines  of  this  region  are  of  such  a  character  as  to  be  of  economical  use,  the  tiuie  for 
their  demand  has  already  come. 

My  examination  of  the  geology  of  the  State  of  Nebraska,  during  the  past  season,  failed  to 
develop  any  workable  l)eds  of  coal  within  the  limits  of  that  State.  My  attention  was  then 
directed  to  the  great  lignite  deposits  of  the  Laramie  plains.  1  found  the  lignite  of  excellent 
quality  in  beds  from  5  to  11  feet  thick,  and  1  estimated  the  area  occupied  by  this  basin  at 
5i,000  square  mi!es.  Its  mast  eastern  limit  is  about  10  miles  east  of  Rock  creek,  a  branch  of 
the  Medicine  Bow  river.    Outcroppings  have  been  seen  all  along  Rock  creek.  Medicine  Bow, 

00  Rattlesnake  HilLs,  on  the  North  Platte,  Muddy  creek,  all  along  Bitter  creek.  Ham's  Fork, . 
Echo  Canon,  and  all  along  Weber  river,  nearly  to  Great  Salt  lake,  showing  that  ane  con- 
nected series  of  deposits  covers  this  whole  area.  The  lignite  taken  from  the  beds  on  Rock 
creek'  is  from  the  outcroppings.  vet  it  bums  with  a  bright  red  flame,  giving  out  a  good  degree 
of  beat,  leaving  scarcely  any  ash,  and  is  quite  as  dasirable  fuel  for  domestic  purposes  as  any 
woo^.  It  is  non-bituminous,  exhibits  just  a  truce  of  sulphurct  of  iron,  which,  decomposing, 
gives  a  rusty  reddish  appearance  to  the  outcrops,  and  there  are  seams  of  jet,  J  to  J2 
mehes  in  thickness,  which  looks  much  like  canncl  coal,  and  is  thus  termed  by  the  miners. 
The  Union  Pacific  railroad  will  pass  directly  through  these  great  coal  fields,  and  as  most  of 
the  freight  will  go  westward  for  nianv  vears,  the  cars  on  their  return  can  be  loaded  with  this 
lignite,  thus  to  be  distributed  tlirongn  Nebraska  at  a  cost  much  less  than  that  of  woo<l  at  the 

S  resent  time..   There  are  also  indications  of  an  abundance  of  iron  ore  in  the  vicinity  of  these 
eposits,  and  the  Union  Pacific  Railroad  Company  contemplate  establishing  rolling  mills  in 
the  Laramie  plains  at  no  distant  period. 

The  next  |K>int  visited  was  South  Ikiulder  creek,  the  Marshall  mines,  which  ans  probably 
the  most  valuable  in  the  west.  I  ma<Je  a  pretty  careful  examination  of  these  mines,  as  they 
have  been  wrought  for  four  or  five  years.  An  avenge  of  50  tons  is  taken  from  this  place 
daily  and  sold  at  Denver,  at  prices  varying  from  $12  to  $15  per  ton.  The  beds  are  at  th<;  foot 
of  the  mountains,  and  dip  to  such  an  extent  as  to  expose  the  whole  scries,  11  in  number, 
varying  from  5  to  I'.i  feet  in  thickness,  so  that  we  have  from  :M)  to  50  feet  at  least  of  solid 
ligiaite.     This  is  the  most  favorable  locality  for  studying  the  strata  enclosing  the  lignite  that 

1  nave  ever  met  with  in  the  west,  and  this  is  due  to  several  causes,  the  principal  of  which  is 
their  oroximity  to  the  base  of  the  mountains,  by  which  they  are  elevated  at  a  moderate  angle. 
The  following  somewhat  remarkable  taction  is  approximately  correct,  at  least : 


.• 


S6 

45.  Bandetow,  grajandratliMrcoMriegriBiied. 

44.  Brab  elaj. 

43.  Idgnlto. 

48.  Drabclaj. 

41.  Lignite. 

40.  Dmb  clay. 

&  SandstOM. 

38.  Drabdaj. 

37.  Lignite. 

85.  Drab  clay.  • 

86.  Sandstone. 

34.  Drabclay,  lOtolSfbet 
33.  Sandetono. 

38.  DM  clay. 
SI.  Lignite. 
3D.  Drab  day. 
89.  Sandstone.. 

86.  Drab  day  passing  up  into  sand  three  feet. 

87.  Lignite,  6  feet. 

88.  Dnb  day,  5  i^t 
a&.  Sandstone,  14  feet. 
84.  Drab  dsy,  3  ftet. 
83.  ligniteTri  feet. 
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28.  Drab  eUgr,  5  fi9et 
81.  Sandstone,  80  feet 
20.  Drab  day.  3  leet. 
19.  Lignite,  7  feot. 
la  Drab  day,  3  feet.    . 

17.  Sandstone,  40  feet 
la- Drab  day,  3  feet 
15.  Lignite,  5  feet. 
14.  Drab  day. 

13.  Sandstone. 

18.  Drab  day. 
11.  Lignite. 
10.  Drab  day. 

9.  Sandstone. 
8.  Drab  day. 

7.  Lignite,  5  feet. 
6.  Drab  cUt. 

&  Chray  and  yellowlsb  gray  windetei 
4.  Drab  day,  3  feet. 
3.  Lignite,  11  to  13  feet. 

8.  Drab  di^,  4  feet. 

1.  Fine  yelioWisb  grit  indurated  crH 
bedls,  1,2,3,4.4^6. 


Tbe  thickness  of  the  beds  is  giyen  when  it  coold  be  obtidned  with  any  degree  of  aai 
It  is  bardy  posdble  that  beds  o  to  13  feet  indosive  have  been  broken  dovm  fvom  tli 
mit  of  the  upheaval  jusfbeyond  and  thus  displaced.  The  inclination  of  the  atrata  fiv 
16  jndosive  is  9P  east,  and  the  deavage  of  the  beds  of  lignite  is  vertical  and  exaet^  i 
with  tbe  dip.'  From  IS  to  89,  inclination  is  40O,  and  the  remainder  35°.  Lioaita  I 
and  48  have  not  yet  been  teated,  and  very  little  is  known  of  them.  They  have  oeen  t 
in  the  seardi  for  Iron  ore.  The  summit  of  the  hills  above  all  these  beds  In  the  set 
covered  with  a  Ivge  thlcfpnis  of  superfidal  drift  material,  wUch  undoubtedly  e 
many  other  beds  which  properly  belong  to  the  section.  Mines  have  been  opened  e 
creek,  three  miles  south  of  MarsnaH's  mines,  but  they  have  been  abandoned  lor  the jp 
Another  has  been  opened  about  80  miles  south  of  Cheyenne  City,  on  Pole  creek.  T\ 
began  with  an  outcropping  of  about  four  feet  eight  inches  in  thickness,  inclination  1*4 
The  lignite  grows  bettor  in  quality  as  it  is  wrought  further  into  tbe  earth,  and  the  I 
following  the  dip  200  foet,  is  found  to  be  five  fVct  four  inches  thick,  and  the  lignite 
readily  at  Cheyenne  City  for  $25  per  ton.  The  beds  arc  so  concealed  by  a  superdci 
deposit  that  it  is  difficult  to  obtain  a  clearly  connected  section  of  tbo  rocks.  A  seciios 
the  inclined  edges  of  tbe  berls  eastward  from  the  mountains  is  as  follows : 

• 

7.  Drab  clay  passing  up  into  arono-calcarcous  grit  composed  of  an  aggregation  of 

shells,  oBtreasubirigoHalis, 
6.  Lignite,  5  to  6  feet. 
5.  Drab  clay,  4  to  6  feet. 

4.  Reddish  rusty  sandstone  in  thin  lamiu£C,  20  feet. 
3.  Drab  arenaceous  clay,  indurated. 
2.  Massive  sandstone,  50  feet. 
1.  No.  5  cretaceous,  apparently  passing  up  into  a  yellowish  sandstone. 

The  summit  of  the  hills  near  this  bed  of  lignite  is  covered  with  loose  oyster  sh»I 
there  tnust  have  been  a  thickness  of  four  ftt:t  'or  more  almost  entirely  composed  ol 
The  species  seems  to  be  identical  with  the  one  found  in  a  similar  geological  positioi 
lower  lignite  beds  of  the  upper  Missouri,  near  Fort  Clark,  and  at  the  mouth  of  the 
river,  and  doubtless  was  an  inhabitant  of  the  brackish  waters  which  mast  have  existed 
the  dawn  of  the  tertiary  period  in  the  west.  No  other  shells  were  found  iu  connectic 
these  in  Colorado,  but  on  the  upper  Missouri  well-known  fresh-water  types  exist  i 
proximity,  showing  that  if  it  proves  anythiiH:  it  rather  affimis  the  eocene  ngo  of  thes^ 
lignite  beds.  These  lignite  bods  are  exposed  in  many  localities  all  along  the  eastern 
the  mountains,  and  from  the  best  information  I  can  secure  I  have  estimated  the  are 
pied  by  them  north  of  the  Arkansas  river  at  5,(>0U  square  miles.  According  to  the  e 
tions  of  Dr.  John  L.  Le  Conte  during  the  post  season,  which  are  of  great  interes 
same  lignite  formations  extend  far  southward  into  New  Mexico,  on  both  sides  of  the 
mountains.  Specimens  of  lignite  brought  from  the  Raton  mountains  by  Dr.  Le  Conte 
ble  very  closely  in  appearance  and  color  the  anthracites  of  Pennsylvania.  It  is  p 
that  no  true  coal  will  ever  be  found  west  of  longitude  90^,  and  it  becomes,  therefore, 
important  question  to  ascertain  the  real  value  of  these  vast  deposits  of  lignite  for  fi 
other  economical  purposes.  Can  these  lignites  be  employed  for  generating  steam  and 
ing  ores?  In  regard  to  the  lignites  in  the  Laramie  plains  I  have  as  vet  seen  no  ai 
but  specimens  are  now  in  the  hands  of  Dr.  Torrey,  ot  New  York,  for  that  purpose. 


EAST  OF  THE  BOCET  MOCyTAlKS.  ST 

3^Bcific  RaDroftd  Companr  for  rTftTnmatiwi,  witk  tbe  ioUowiii(r  msnli : 

"Waier  ia  a  vtate  of  eonkioation,  cr  tt«  eksnenfR , It.  Ml 

"Volatile  matter  expeU«d  at  arpd  btmx.  farnm»g  infiwnmmVh  fianeii aad Tapmv ,.  itHM 

7lx«d  carbon jtatd 

Aril  of  a  reddkb  eolor.  aaanrttanef  crmj ,,  ^.PH 

100.00 

A  sperimen  from  Coal  creek,  three  miles  9cnit}i.  yielded  samUar  TOgolts : 

Water  in  arate  of  rombinatimn.  or  prohabhr  it» <*1aDnrtft.  an  ia  dry  woa4 , .,  d0.jM 

Tc4atne  matter  ezpellcid  at  aredbcvt.  in  Hie  form  cf  inilamzqable  (jraaea  aad Tapors \%.9^ 

Fize4  carbon ,V170 

Aab,  qoaiirtinc  chieily  of  oxyd  erf  inm,  alomiaa,  aad  a  little  aOiea {{.00 

•  loooS 

The  percental  of  carbon  is  shown  to  be  in  one  case  59.  SO,  and  in  the  other  5^  70,  which 
shows  at  a  glance  the  superiuritj  of  the  wefctem  lignites  over  those  foand  in  any  othM*  por> 
tioQ  of  the  world.  Anthracite  is  regarded  as  so  mnch  superior  a  fuel-on  account  of  the  larje 
per  cent,  of  carbon,  and  also  the  small  amount  of  hydrojgra  and  oxy^n.  The  bituminous 
coals  contain  a  laige  percentage  of  hydrogen  and  oxygen,  but  not  enough  water  and  ash  to 
prevent  them  from  being  made  useful,  but  the  calorific  power  of  lignite  is  very  mnch  dimin- 
lahed  by  the  qnautiiy  of  water  contained  in  it,  from  the  fact  that  so  valuable  a  portion  of  the 
fael  must  be  used  in  converting  that  water  into  steam. 

The  day  of  my  visit  to  the  Marshall  coal  mine^  on  South  Boulder  creek,  73  tons  of  lig- 
nile  were  taken  out  and  sold  at  the  rate  of  $4  a  ton  at  the  mine,  and  from  $1^  to  $16  %t  Den- 
^ver.  This  lignite  is  somewhat  brittle,  but  has  nearly  the  hardness  of  ordinary  authracito, 
which  it  very  much  resembles  at  a  distance. 

In  some  portions  there  is  a  considerable  quantity  of  amber.  I  spent  two  evenings  at  Mr. 
If  arshalPs  noose  burning  this  fuel  io  a  fomace,  and  it  seemed  to  me  that  it  would  i>ro\*e  to 
be  superior  to  ordinary  western  bituminous  coals  and  rank  next  to  anthracite  for  uomosUo 
piarp««es.  Being  non* bituminous,  it  will  require  a  draught  to  burn  well.  It  is  as  neat  as  anthra- 
cite, leaving  no  stain  on  the  fingers.  It  produces  no  offensive  gas  or  odor,  and  is  thu$«  supe- 
lior  in  a  sanitary  point  of  view,  and  when  brought  into  general  use  it  will  be  a  great  favonto 
for  culinary  purposes.  It  contains  no  destructive  elements,  leaves  very  little  a«^,  no  clink- 
ers,  and  proauces  no  more  erosive  effects  on  stoves,  gyrates,  or  steam  boilers  than  dry  wood. 
If  exposed  in  the  open  air  it  is  apt  to  crumble,  but  if  protected  it  receives  no  s)>«cial  injury. . 
I>r.  Torrey  thinks  tliere  is  no  reason  why  it  should  not  be  eminently  useful  for  generating 
steam  and  for  smelting  ores. 

'Throughout  the  intercalated  beds  of  clay  at  Boulder  creek  and  vicinity  are  fohnd  masses 
of  a  kind  of  concretionary  iron  ore,  varying  in  size  from  one  ounce  to  several  tons  in  weight. 
This  iron  ore  is  probably  a  limonite,  commonly  known  nnder  tbc  name  of  brown  homallte  or 
brown  iron  ore.  It  may  perhaps  lie  found  in  tbo  state  of  carbonate  of  iron  when  nought 
for  beyond  the  reach  of  the  atmosphere.  These  nodul«*s  or  concretionary  ma^meri,  when 
broken,  show  regular  concentric  rings,  varying  in  color  from  yellow  to  brown,  looking  sonto- 
times  like  rusty  ycKow  agates.  It  is  said  to  yield  70  per  cent,  of  metallic  iron.  The  first 
smelting  furnace  ever  created  in  Colorado  was  established  here  by  Mr.  Marsholl,  and  he 
inform^  me  that  for  the  production  of  one  ton  of  pig  iron  three  tons  of  the  ore,  i200  pounds 
of  limestone,  lyid  1^  to  150  bushels  of  charcoal  are  required.  Over  500  tons  of^tnis  (»ro 
have  been  taken  from  this  locality,  and  the  area  over  which  it  seems  to  altound  cannot  bo 
leas  than  50  square  miles.  Indications  of  largo  deposits  of  iron  oro  have  been  found  in 
many  other  localities  along  the  line  of  the  Pacific  railroads,  and  if  the  mineral  fut*l  which  is 
foand  here  in  such  great  abundance  can  bo  made  useful  for  smelting  purpones,  tho<«c  lignites 
and  iron  ore  beds  will  exert  the  same  kind  of  influence  over  the  progress  of  the  gnnit  w(*Mt 
that  Pennsylvania  exerts  over  all  the  contiguous  States.  When  wo  retiect  that  we  have  (vom 
10,000  to  20,000  square  miles  of  mineral  fuel  in  the  centra  of  a  region  whore  for  a  radius  of 
600  to  1,000  miles  in  every  direction  there  is  little  or  no  fuel  either  ou  or  beneath  the  hurfacc, 
the  future  value  of  these  deposits  cannot  be  overestimHted. 

The  geological  age  of  these  western  lignite  depoMits  is  undoubtedly  tertiary.  ThoHO  on 
the  upper  Missouri  have  been  shown  to  he,  of  that  age,  both  from  vegetable  and  animal 
remains,  and  in  the  Laramie  plains  I  collected  two  species  of  plants,  a  populuu  and  a  ptan- 
ianms,  specifically  identical  with  those  found  on  the  upper  Missouri.  Tiii;  Klmple  fact  that 
cretaceous  formations  Nos.  1,  2,  3,  4,  and  5  are  well  sliown  all  along  the  foot  of  tho  moiino 
tains,  and  that  No.  5  presents  its  usual  litholof^ieal  character,  with  its  pftciiriar  fonsils,  within 
)5  miles  of  Marshall's  mines ;  also  that  at  the  mine  2,  3,  and  4  are  seen  iticllning  at  nearly 
the  same  angle  and  holding  a  lower  position  than  the  lignite  beds,  Im  sufilcieut  evidence  that 
ibe  stmta  enclosing  the  lignite  beds  aro  newer  than  cretaceous.  A  few  obMt^ure  dicotyledo- 
nous leaves  were  tound,  which  belong  rather  to  tertiarv  fom;s  than  eretac<?<>us. 

The  connection  of  the  lignite  deposits  on  the  upper  Slissourl  has  been  traded  ttnlntf^rrttpt- 
edly  to  the  North  Platte,  about  80  miles  above  Fort  Laramie.  They  th** n  pass  beneath  the 
White  river  tertiary  beds,  but  reappear  again  about  20  miles  south  of  pole  creek,  and  ooflk 
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tinue  far  southward  into  New  Mexico.  Near  Red  Buttes,  on  tbe  North  Platte,  H  aeeras  abo 
probable  that  the  ftaune  basin  continues  northward  along  the  slope  of  the  BockT  moimtaiDi, 
nearly  or  quite  to  the  Arctic  sea.  Whether  or  not  there  are  any  indications  of  tw  formadoB 
over  the  eastern  ratiji^  into  the  British  possessions  I  have  no  means  of  ascertainini^,  hot  As 
Wind  River  chain,  which  forms  the  main  divide  of  the  Rockj  Mountain  range,  ezhiblti  a  1 
gp%at  thickness  of  the  lignite  tertiary  beds  on  both  eastern  and  western  slopes,  i^owing  eoo- 
clusively  by  the  fracture  and  inclination  of  the  strata  that  prior  to  the  eleyation  of  tbisraofe 
they  extended  uninterruptedly  in  a  horizontal  position  across  the  area  now  occapied  by  toe 
Wind  River  chain.  Passing  the  first  range  of  mountains  in  the  Laramie  plains  we  find  tint 
the  Big  Laramie  river  cuts  through  cretaceous  beds  Nos.  2  and  3 ;  contiDnini^  o>iir  conne  I 
westward  to  Little  Laramie,  .a  branch  o(  the  Big  Laramie,  and  No.  3  becomes  50  to  ISO  feet 
in  thickness,  filled  with  fossils,  O^trea  congtsta^  and  a  species  of  Inoceramus.  At  Rock  dvek, 
about  40  miles  west  of  Big  Laramie  river,  the  lignite  beds  overlap  the  cretaoeons,  Imt  ia 
such  a  way  as  to  show  that  the  more  inclined  portions  have  been  swept  away  by  erosion,  and 
that  the  red  beds  and  carboniferous  limestones  once  existed  without  break  and  in  a  borizvB' 
tal  position  across  the  Laramie  range  prior  to  its  elevation. 

1  cannot  discuss  this  matter  in  detail  in  this  article,  but  the  evidence  is  clear  to  me  now 
that  all  the  lignite  tertiary  beds  of  the  west  are  but  fragments  of  one  great  basin,  interraple4 
here  and  there  by  the  upheaval  of  mountain  chains  or  concealed  bv  uio  deposition  of  newer  I 
formations.  All  the  evidence  that  I  can  secure  seems  to  indicate  tnat  there  are  no  raliiaUe  | 
beds  of  lignite  west  of  the  Misbissippi  in  formations  older  than  the  tertiary. 


SECTION    III 


MINERAL  RESOURCES  OF  TBE  tERRITORY  OF  MONTANA. 

[By  W.  S.  Kcycs,  M.  E.l 

The  Territory  of  Montana  is,  saving  the  recently  acquired  Alaska,  the  newest  and  neit 
remote  of  the  subdivisions  of  the  domain  of  the  United  States.  Its  form  is  very  nesrij 
exactly  a  right-angled  parallelogram,  the  irregularitpr  of  the  figure  occurring  on  the  soatk- 
westerri  border,  wiiero  the  terrirorial  limits  are  coincident  with  the  main  chain  of  the  Conn 
•d'Alcne  and  Bitter  Root  mountains.  Its  nortbern  boundary  is  latitude  49^,  being  the 
dividing  line  between  the  British  and  American  possessions.  Its  longitudinal  extension,  with 
Dakota  on  tbe  east  and  Idaho  on  the  west,  embmces  12  degrees,  viz:  from  27"^  to  39^  we?t 
of  tbe  meridian  of  Washinfftoii,  while  its  southern  boundary  is  marked,  excepting  a  small  . 
portion  on  tbe  extreme  southwest,  by  the  4r>tb  parallel  of  north  latitude.  I 

Historical.— Our  first  authentic  description  of  that  portion  of  the  continent,  of  which   ' 
Montana  now  forms  a  part,  is  due  to  the  labors  of  Captains  Lewis  end  Clarke,  two  offic^ 


\ 
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of  the  regular  United  States  army.  TlR^y  were  despatched,  at  the  beginning  of  the  present 
century,  under  the  auspices  of  the  general  governmt?ut,  to  explore  the  far  northwest,  which 
was  then,  and  has  remained  until  quite  recently,  almost  a  terra  incognita.  With  infioite  I 
patience  they  surmounted  all  tbe  natural  obstacles  iu  their  pathway ;  climbed  tbe  snowy  i 
ranges;  sought  out  the  passes  iu  the  mountains;  descended  in  canoes  all  the  principal 
streams,' and  pursued  to  their  sources  by  far  the  greater  number  (tf  their  tributaries*;  pas>ed 
some  years  among  the  Indians  ;  gave  name«  to  all  the  rivers,  by  far  the  larger  proponioo 
of  which  are  still  retained  ;^  descrioed  the  fauna  and  flora— in  a  word,  all  the  animal  sDd 
vegetable  life,  so  exhaustively  that  their  descriptions,  perfectly  accurate  more  than  60  yein 
ago,  are  in  every  essential  particular  as  truthful  to-day. 

Again,  we  have  the  results  of  the  labors  of  Captain  Bonneville,  who  explored  these  r^oDS 
some  30  years  subsequently  to  Lewis  and  Clarke.  Tbe  graphic  pen  of  the  late  WashingtfS 
Irving  compiled  from  these  observations  a  most  admirable  and  interesting  volume. 

More  recently  we  have  the  report  of  Governor  Isaac  I.  Stevens,  who,  in  the  years  1833, 
1854,  and  1855,  made  a  careful  survey  of  the  passes  of  the  Rocky  mountains,  with  a  view 
to  determine  the  practicability  of  a  northern  route  for  a  railroad  to  the  Pacific  Lieutenant 
MuUau,  one  of  the  members  of  the  partv,  established  a  wagon  route  from  Fort  Benton,  oo 
the  Missouri  river,  to  Walla- Walla,  on  the  Columbia  river,  in  Washington  Territory.  Tbf 
distance  between  these  points  does  not  exceed  6.'0  miles,  and  with  this,  comparative!/ 
speaking,  trifling  land  portage  we  unite  by  navigable  streams  the  waters  of  the  Pacific  oc«l 
and  those  of  the  Gulf  of  Mexico. 

Up  to  May  26,  18(54,  on  which  date  the  organic  act  creating  the  Territory  was  approved  br 
Congress,  Montana  was  embraced  within  the  jurisdiction  of  Idaho,  whose  laws  still  remaioeJ 
in  force  until  the  assembling  of  the  first  territorial  legislature  at  Bannock,  December  12,  of 
the  same  year.  During  the  interregnum  no  advantage  was  taken  or  sought  to  be  taken  6/ 
the  technical  irregularity  of  administering  in  Montana  the  laws  of  Idaho — a  fact  which  bfin  | 
eloquent  testimony  to  the  integrity  and  nigh  character  of  the  first  settlers.  Subsequeotlj,  I 
when  the  fame  of  i^  rich  placers  had  been  noised  abroad,  the  Territory  became  flooded  witk  ' 
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an  immigration  of  ruffians,  notorious  desperadoefl,  and  cutthroats,  the  refuse  of  the  Pacific 
States  and  Territories.  Encouraged  by  impunity,  their  leaders  sought  and  obtained  such 
pofiitiona  in  the  lower  executive  ranks  of  the  gpvemment  that  justice  against  any  member  or 
members  or  the  band  having  its  ramifications  throughout  the  entire  mining  regions  was 
pxBctically  impossible.  The  people  enduring  *  *  until  logger  endurance  ceased  to  be  a  virtue,*' 
were  impelled  to  the  formation  of  a  **vi^Iance  committee.** 

This  organization,  which  still  exists,  final  lylriumphed  over  the  lawless  desperadoes  who 
infested  the  country ;  hung  some  and  banished  others,  until  life  and  property  in  Montana 
were  a»  safe  if  not  safer  than  in  the  more  settled  portions  of  the  United  States.  The  civil 
law  and  its  expositors  are  now  able,  unaided,  to  fulfil  to  the  utmost  the  behests  of  justice 
and  to  stifle  at  once,  if  not  cutirely  prevent,  any  recurrence  of  such  outrages  as  l^to  the 
ibrmation  of  a  committee  of  vig:lanco. 


testimony 
broken  character  of  its  Surface. 

Area.— According  to  J.  L.  Corbett,  chief  engineer,  the  area  of  the  Territory  is  146,689.35 
square  miles,  equal  to  93,881, 184  acres.  Compared  with  the  older  and  settled  portions  of  the 
XTnited  States,  Montana  is  nearly  as  large  as  the  State  of  California,  somewhat  more  than 
half  the  size  of  Texas,  nearly  three  times  that  of  New  York,  two  and  one*half  times  that  of 
the  six  New  England  States  combined,  four  times  that  of  Kentucky,  and  110  times  that  of 
Hhode  Island. 

The  proportion  susceptible  of  cultivation  in  the  several  counties  is,  according  to  the  same 
authority,  as  follows : 


Conntiefi. 

Meadow. 

Arable. 

Oaltatln .• ? 

32.000 
21.000 
23.000 
52.0C0 
iH).&00 
18.500 
3l.20«D 
25.3Ca 
78,000 

195.040 
39.000 
91.200 

114.010 

1.592,250 

34.500 

45. 44)0 

:I8,000 

372.400 

64.009 
44.000 
28.000 
35^000 
152.800 
38,0t0 

MadiiiOD 

Deer  I..odg<e 

MiMoala 

"Big  Ilom. 

Bcnvcr  Head ... 

JelTerDOQ 

£dg«Tton. 

»-••••••-•---- 

Cboateau ^ 

85^000 

377,800 

2,521,800 

446,800 

Being  a  grand  total  of  3,346,400  acres,  which  gives  a  proportion  of  little  more  than  I  in  30. 
In  the  absence  of  the  official  returns  of  the  surveyor  general,  these  figures  must  be  taken 
only  as  reasonable  approximations. 

Discovery  op  Gold. — None  of  the  earlier  exploring  parties  seem  to  have  observed  or 
even  predicted  the  probability  of  finding  the  precious  metals  in  any  of  the  far  northwestern 
Territories.  Professor  Dana,  it  is  true,  mentions  in  i84*i  the  occurrence  of  certain  gold- 
bearing  talcose  and  micaceous  shists  on  the  Umpqna  river,  in  southern  Oregon,  and  like- 
wise stated  that  similar  rocks  had  been  found  on  the  banks  of  th&  Sacramento  river,  in  Cali- 
fornia. Saving  the  Indians,  the  inhabitants  of  these  regions  consisted  of  a  few  trappers  and 
a  small  number  of  Catholic  missionaries.  The  latter,  from  their  iutelligence  and  cultivation, 
were  the  only  persons  likely  to  have  noticrd  the  geological  significance  of  the  rocks*,  driA, 
and  alluvium  ;  but  even  had  they  been  well  aware  of  the  existence  of  gold  and  silver — and 
this,  on  the  authority  of  Father  Dc  Smet,  was  indeed  the  casfC — it  is  highly  improbable  that 
they  woald  have  laid  much  stress  on  tlie  advantages  to  accnie  from  tht'ir  development. 

These  self-denying  pioneers  of  civilization  have  ever  shown  themselves  to  be  the  only  body 
of  men  who,  within  the  domain  of  the  United  States,  have  been  able  to  tame  the  savages 
and  introduce  among  them  the  arts  of  peace.  Strictly  upright  in  their  commerce  with  the 
aborigines,  they  have  succeeded  in  obtaining  their  confidence,  and  while  the  houses  of  the 
settlers  are  set  in  flames,  and  themselves  and  their  families  fall  a  prey  to  the  tomahawk,  these 
missionary  establishments  always  remain  intact. 

To  Mr.  Granville  Stuart,  an  pld  resident  and  careful  observer,  we  are  indebted  for  the  fol- 
lowing facts  in  regard  to  the  early  history  of  gold-seeking  in  what  now  constitutes  Montana: 

It  seems  thnt  one  Francois  FinlaT,  commonly  kno^-n  ns  "  Bonct.scc,"  a  lialf-l>rcc<l.  from  the  Kotl  River  of 
the  North,  in  British  territory,  hart  for  some  time  irorkcd  in  the  placers  of  (*nlifomia.  Bocominc  ilissatls- 
iied  with  that  country,  he  foui)<l  his  way  Ixick  afruin  to  the  vicinity  uf  hin  former  home.  He  orrivoil  in  Mon- 
tana, and  was  tlic  firvt  perton  to  disoorcr  on  Ciold  creek  a  few  i>articlcti  of  fine  float  gold.  This  creek  is 
■ttoated  in  Deer  lAtdgv  conuty.  on  the  ivesturu  Hlope  of  the  IZoeky  moiuitnins,  und  is  one  of  the  minor  trib> 
ntaries  of  the  Hell  Gnte  rivt-r,  whose  wat' rs  fltiw  nltimately  into  the  Pacific  ocean.  I*robably  from  n  lack 
of  proriiflons  he  did  little  more  than  snperticially  irrut^pect  the  locality:  Ho  performed,  hoii'cvcr,  cnongh 
work  to  entitle  htm  to  the  hoiurr  of  <liscov(Ty. 

^beeqoently,  in  May.  le'.V,  James  and  Granville  Stuart.  Thomas  Adams,  nnd  Kccsc  Anderson  nrospcctod 
OB  Gold  creek,  finding  as  high  a^  ten  cents  to  the  pan,  equalling  abont  one-half  cciit  to  the  iwunu  of  earth. 
This  party,  few  in  numbers  and  continoallx  annoyed  by  tho.Blackfeet  Indians,  who  persistent^  stole  thdr 
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horfloi«.  nnd  hoinp,  moroovor,  unpuppUod  with  iho  ncccsKary  tools  and  proTisioDR,  likfTrwc  ohondoned.  fe 
the.  moinout,  any  further  wmrfh. 

Two  .years  later,  immelv,  «lurii>f;  tlio  Rummer  of  IPW,  one  Henrr  Thomiui.  called  "Gold  Tcira."  or  "Too 
Gold  D'ipi^'''."  "t^t  up  on  "(ioUl  ereek  tJn-ec  Kmtill  uluice-boxes  which  he  hnd  himself  ronclilj  hcired  oat  ijf 
gn'en  timber.  With  th«.'!«e  rmle  implom^iitt*  ho  Kueceetl<»d,  unaided  and  olone.  in  collect inp  from  |I  50  to 
Wi  per  d:iv.  IIIh  was  the  first  actunf  miniiff;  in  that  pnrt  of  Wtu<hin];t(m  Territorv  now  MuntoniL.  Beooai- 
Lipr  dissntiKliwl  v;Ith  the  rewnnl  of  hit*  lal>ors,  ]io  kept  industriously  pnwnectinp  alii  over  the  ToiritoiT,  and. 
Btmnnely  enouirli,  his  favorite  eumuiii);  jmmud  wiui  uear  the  loeatiou  uf  tne  present  cliyor  Helenii.  tu'wliue 
Immc^nte  viciiity  wen»  found.  suns«N]ueiitIy.  i«om«»  of  the  richet>t  pUicer  d«'p<wiitH  ever  worked. 

It  rem.iluod.  Imwcver,  for  others  than  "(J'ohl  Tom  "  to  unearth  tlic  precious  dust  whtw?  rentinp  place  had 
been  so  oft  on  presso*!  liy  his  ft)otst«'p.  Stuart  and  his  pjirty  had  remove<l  to  the  vicinity  of  Fort  Brid^rcr.  on 
the  omipTiint  road,  where  they  Hv«hI  as  tnidnrs,  until,  in  ]fi*iH  they  concluded  to  return  nud  thoroughly  iatw- 
titrate  thr  affluents  to  the  valh'y  of  the  Deer  I^Mlp*.  Thov  prospected  duiing  It^l.  find  found 'hcveni 
&voral)!j»  localities.  It  was  not',  however,  until  1^>'J,  an<l  nrter  they  had  nveireil  tvom  "Walln-Wiilhi,  tTi 
miles  distant,  Ixith  tools  and  lunilM-r,  that  the  tiivt  htrinp  of  ten  real  hhdi^es  was  set  up  and  worked.  In  tlr 
mean  time  thev  hadcommnnieated  the  n«'ws  of  th(>ir  di:4eovery  to  a  relative  at  Pike's  V«;ak.  as  ColorHlu  wu£ 
then  calknl.  Hence  ifsuitt^l  a  considerable  <'X(m1us  of  miners.' who  liepan  to  arrive  in  Deer  Lo«l|fe  alioat  June 
SO,  li^>2.  Th<»  new  comers  disooventl  the  placers  at  Pike's  Peak  gulch.  Pioneer  pnlch.  &-o.  From  thi*  lime 
f onvanl  the  immipratiim  of  fold  sci-kers  rapidl  v  increuMHl  1  a  volume.  Many.  Ix'coming  licwildeivtl  funou  p  the 
irathlwjj  hills  while  se:n'ehinjr  for  the  Det-r  L<Mljre.  dlKoovcicd  other  and  vuluahlt;  placers.  At  prwcnr  there 
remains  scarcely  a  mountain  gor{^>  or  setiuestcred  ravine  but  has  been  pit>si)CctMl  more  or  Icm  tboroog^y 
fium  mouth  to  source. 

For  Bcveral  mouths  anterior  to  tlic  Rcprej^ation  of  the  Territory  from  Idalio  the  people  pov- 
emed  themselves.  Far  awny  from  any  settled  habitations,  a  little  haudful  of  hjirdy  niininp 
adventurers,  they  still  found  time,  amid  thi.'  excit«ments  of  g:old-miniiig,  to  take  siich  steps 
as  have  finally  secured  the?  fullest  liberty  combined  with  an  entire  subservience  to  law.  Tber 
discovered  the  placers  at  Bunnock.  be^au  the  development  of  Alder  gulchf  and  Iwd  the 
foundatioit  of  Virj^iuiu  City,  now  the  capital  of  Montana,  months  before  the  arrival  of  any 
territorial  officials. 

PoriiLATinx. — ^The  present  population  of  the  Territory  may  be  estimated  to  be  about  1M,000 
Muls.  This  total  has  been  arrived  at  from  the  reports  of  the  diflferent  assistant  asses^on  of 
internal  revenue,  who  have  received  in^ttructions  to  make  an  informal  apikroximate  census. 
Mr.  N.  P.  Langford,  the  efficient  I'nited  States  collector  and  one  of  thapioneera  of  Montaau^ 
is  of  the  opinion  that  the  number  of  inhabitants  has  remained  very  nearly  constant  from  the 
fall  of  18<)4  tip  to  and  inclndiug  the  present  year,  and  has  probably,  during  that  interval, 
never  fallen  below  'JI,lM»0. 

We  may,  by  s  ill  another  method,  obtain  a  reasonable  approximation,  corroborative  of  the 
forepoing,  viz.,  by  an  examination  of  the  vote  cast  in  September  of  the  present  vcar.  I^ocai 
causes  comf)ine<l  with  political  excitement,  caused  the  castinpf  of  an  uncxpecte<flv  larpe  and 
probably  full  vote.  Tlio  ei^lit  counties  intf>  which  the  Territory  was  originally  <Vivided.  h< 
in<.lu(liii<r  r>i;r  Horn,  jiolled  a  tiUJil  of  very  nearly  l'i,lM>0  votes.  '  In  this  number  are  inol;nl.-l 
tin*  Votes  nf  the  soldiers  performing  volunteer  servieo  ajr-iinst  the  Indians,  all  the  coli»n"i 
votes.  nnJ  als(»  those  wliieh  were  njectrd  from  the  count  by  reason  of  iuformRliiy.  Hrme. 
multiplying:  tlii»  full  vote  by  two,  we  have  a  tot.il  population  of  *J-l,On(i,  correspondiiiy:  with 
that  H'|U)iretl  by  the  assistant  as>essors.  In  support  of  this  nuiltij^le,  wliich  may  by  some  k 
deeii'.etl  unreasonably  su.}:ll,  it  may  be  alfepred  that  the  Territory  is  barely  four  years  oi«l,  that 
the  Hist  srCN-rs  were  of  that  mij^ratory  cia.-.s  who  have  neither  home  lulr  family,  nijtl  ihikt 
W(un«*n  ami  children  an*  but  ju^^t  beginninj:  to  form  an  appreciable  percentaj^e  i»f  the  piipti- 
lation.  On  ilie  approach  of  winter,  many  whose  sumnuT  exertions  have  retunu'd  a  protit. 
and  who,  like\vi>e,  me  unwillinp:  t>j  endure  the  comparative  staj^nation  of  the  c«»Ui  season, 
cuiij^rai*'  either  to  llu?  east  or  west.  Keturninjj:  sprinjj,  however,  briufrs  back  as  many  ifuoi 
more  tb-an  d<-i»arted,  eager  to  begin  or  to  reiuw  the  toilsome  3'et  fascinating  pursuit'  of  tlie 
gold  hunter. 

J^ii\sic.\L  OrofiRAPnv.— The  most  prominent  feature  of  the  physical  geography  of  the 
'Jerritory,  particularly  in  the  westcMU  or  ore-bearing  regions,  is  the  gentlencs.s  of  theacclivi- 
ties  and  the  absence  of  sharply  projeering  volcanic  peaks.  To  tlie  travel h'rpa<'«ing  over  tie 
sunujiil  of  the  Kocky  mountains,  on  the  road  hither  Itom  I'tah,  this  fact  is  vividly  impressed 
U]'on  bis  attention,  as  forming  a  most  striking  contrast  to  th<*  enormous  outflow'i»f  ba.salric 
lava  extending  froui  Port  Xeuf  canon,  in  Idaho,  more  than  *J(.H)  nnles,  tptite  to  the  crests  of 
the  Hiain  cbaui.  We  observe,  also,  even  on  the  higho««t  of  the  hills,  groat  stratii  of  wa«ibid 
and  rountled  boulders,  loosely  b(Hnid  topetber  by  a  granitic  detritus.  Wctind,  furtbi-r.  tjuitc 
iiigb  up  (Ml  thr  mountains,  lakes  of  ^Teater  or  le*!s  extent,  wbo.so  formation  was  evid'UiiT 
owing  ti)  the  blocking  up  of  son.o  primeval  gorge  by  means  of  glacier-borne  bouiders. 
Indeed,  iu  one  of  the  valleys  tributary  to  the  Dicr  Lodge  the  formt'r  bx-atiou  of  such  a  lak;? 
is  plainly  visibb*.  Here,  for  centuries  jierbaps,  the  pent-up  waters,  swollen  hy  the  annual 
melting  of  the  winter's  snows,  bad,  year  by  year,  further  insinuated  them-^tdves  into  the 
oppo'-inp;  dike,  until,  with  a  mightier  eftort,  thev  swept  downwards  to  the  plain,  and  pileJ 
up  in  long  ridge>^  tb«'  rock'^  and  earthy  nuiiters  iu  tin  ir  pathway. 

As  mij:  lit  be  anticipated,  these  hyperborean  regions  were  once  the  scene  of  long-ctintimiel 
and  wide-spread  glacial  action,  the  evidence-?  of  wliich  are  i)erfecily  palpable.  A  Kjcaliry 
of  particular  interest  in  this  il^gard  is  the  canon  of  Kattlesnake  creek,  which  takrs  its  r\*e 
in  tlie  Hald  mountain,  northwest  of  the  town  of  Argenta,  in  Heaver  Head  county.  Here 
there  are  exposed  upon  the  surface  great  slabs  of  (jmirtzite^  polished  to  the  smoothni^'?  o( 
glass,  with  tine  parallel  striations  marking  the  course  of  the  glaciers.    At  a  poiut  about  haif 
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a  mile  below  the  town  a  large  mass  of  this  rock  appears,  which  is  lemarkable  for  its  brilliant, 
deep  niafaog^y  color  and  perfect  polish. 

The  lower  ranees  and  foot-hills  of  the  Rockj  moantains  are  made  up  almost  entirely  of 
ronnded,  rolling  bills,  having  a  substratum  of  drift  and  covered  with  a  nch  alluvium.  Thej 
afibrd  conclusive  evidence  of  the  vast  and  continuous  wearing  effect,  not  onlj  of  the  prim- 
evfkX  glaciers,  but  also  of  the  melting  snows  and  rains  which  tor  centuries  on  centuries  Dave 
swept  downwards  from  the  main  range. 

Booie  very  fine  examples  of  morains  are  to  be  seen  in  the  vicinity  of  Diamond  City,  on  the 
eastern  side  of  the  Missouri.  Great  boulders  of  granite,  worn  and  rounded  by  the  attrition 
ef  the  ice  field,  are  piled  up  at  a  considerable  distance  from  their  original  resting  place. 
_  Ai^other  phenomenon  referable  to  masses  of  ice  is  to  be  observed  Jn  most  of  the  larger 
rivers :  the  shallower  streams,  during  the  intense  cold  of  the  winter,  become  frosen  to  the  ^ 
▼ery  bottom,  and  envelope  in  a  coating  of  ice  many  small  and  occasionally  very  large  frag- 
ments  of  rock ;  the  great  increments,  caused  by  the  melting  of  the  snows  on  the  mountains^ 
carry  down  namerous  blocks  of  ice  and  the  adhering  stones.  These  latter  are  ultimately 
deposited  in  the  river's  bed,  forming  rapids,  shoals,  &c.,  or  adding  to  those  already  formed, 
and  stiA  further  complicating  a  navigation  sufficiently  difficult  from  shif^ings  of  the  line  of 
the  channel  and  from  snags  and  sawyers. 

The  low  lands  furnish  admirable  sites  for  farmine  purposes,  while  the  high  plateaus  are 
covered  with  a  luxQriant  growth  of  grasses,  affording  an  almost  limitless  expanse  of  pas- 
tnrage.  Until  within  u  very  recent  period,  and  before  the  hand  of  civilization  nsed  begun  to 
seize  the  country  for  its  own,  vast  herds  of  elk  and  buffalo  found  a  lavish  sustenance  on  the 
countless  hills  and  valleys,  untrod  by  other  than  Indians  and  a  few  of  the  hardy  race  of 
trappers. 

It  or  the  purpose  of  description  it  is  preferable  to  treat  separately  of  the  eastern  and  western 
pbrtfons  of  the  Territory.  The  former,  bordering  on  Dacota,  is  drained  by  the  Missouri  and 
Yellowstone  rivers  and  their  numerous  tributanes,  and  is,  excepting  the  bottom  lands 
through  which  the  streams  flow,  comparatively  unknown.  From  such  information,  however, 
as  is  available,  we  btc  justified  in  adopting  the  conclusion  that  it  is  composed  of  rolling  terrace 
and  elevated  table  lands.    The  west,  on  tlie  contrary,  is  mountainous. 

The  hill  country,  made  up  of  the  primitive  and  secondary  rocks,  is  the  habitus  of  the  ore- 
bearing  veins;  whereas  the  low  lands,  comprising,  geologically  speaking,  more  recent  sedi- 
menta^  and  drift  formations,  are  prolific  of  useful  rather  than  precious  minerals.  Below 
Fort  Benton,  the  head  of  navigation,  ou  the  Missouri  river,  ana  likewise  on  the  Yellow- 
stone, after  it  leaves  the  mountains  we  find  these  water  deposits,  consisting  of  clays  and 
sandstones,  after  towering  far  above  the  pver  banks. 

Both  valley  systems  and  their  subsidiary  gorges  are  due  to  the  eroding  action  of  the  streams 
draining  through  countless  ag^s  from  off  the  eastern  flanks  of  the  Kocky  mountains.  In  the 
eddies  and  lake-like  depressions  of  these  vast  sedimentary  plains  the  primeval  forests,  washed 
from  their  mountain  fastnesses,  have  piled  trunk  on  trunk  to  the  formation  of  very  extensive 
coal  beds,  again  to  be  covered  up  by  subsequent  deposits  of  clays  and  sandstones.  In  many 
places  along  the  river  banks  of  both  these  streams  great  beds  of  coal  aud  layers  of  sand 
itone,  in  color  a  dirty  gray  or  yellow,  are  now  plainly  visible,  still  occupying  the  same  hori 
Eontal  positions  in  which  they  were  originally  deposited. 

The  mountains  of  the  Territory  arc,  as  before  stated,  predominant  in  the  west  They 
xmiprise  the  Kocky  mountain  chain  and  its  subordinate  ranges,  the  Coeur  d'Alene  and 
Bitter  Koot  mmintains,  &c.,  &;c.,  forming  a  portion  of  the  backbone  of  the  continent,  aud 
xrvering  a  tract  of  country  from  300  to  400  miles  wide.  Within  these  limits  are  many  spurs 
nirpassing  in  altitude  the  peaks  of  the  main  range.  They  give  rise  to  numberless  valleys, 
generally  connected  together  by  low  passes.  Below  Fort  Benton,  and  in  the  upper  central 
portion  of  the  Territory,  between  the  Missouri  and  Milk  rivers,  we  find  two  considerable 
upheavals,  viz :  the  Bear's  Paw,  running  nearly  uortli  and  south,  and  the  Little  Rocky 
tnonntains.  having  an  east  and  west  trend.  Again,  nearly  in  the  gcogprapbical  centre,  we 
Snd  the  Belt  and  Judith  mountains,  and  in  the  south  centre  the  Big  Uorn  mountains,  which 
pass  out  of  the  Territory  southwardly  into  Dakota. 

Montana  is  a  country  pre-eminently  well  watered.  It  embraces  within  itft  confines  for  a 
distance  of  *J0()  miles  the  entire  eastern  and  part  of  the  western  water-shed  of  the  Kocky 
tnonntains.  Draining  the  former,  we  have  the  great  rivers  Missouri  and  Yellowstone. 
Fribntary  to  and  forming  the  first  named,  wc  find  the  Jefferson,  Madison,  and  Gallatin, 
whose  waters,  drawn  from  the  far  western  snowy  peaks,  unite  almost  simultaneously  in  the 
Qcighborhood  of  Gallatin  City.  Thence  flowing  unitedly  in  a  northeast  course  they  debouch 
into  the  foot-hills  through  a  precipitous  g'^rge,  denominated  by  Lewis  and  Clarke  **  the  gate 
df  the  mountains.''  Below  Fort  Bcntoil  the  Marias,  Judith,  Muscleshell,  and  Milk  rivers, 
ciraining  the  northern  and  central  regions,  unite  with  the  Missouri.  The  Yellowstone,  which 
with  its  affluents,  Clark's  Fork,  Pryor's  Fork,  Big  Horn,  Tongue,  and  Powder  rivers,  drains 
the  southern  and  southeastern  portions,  flows  east  and  northeast,  until,  near  the  territorial 
limits,  in  the  vicinity  of  Fort  Union,  it  unites  tu  swell  the  volume  of  waters  borne  by  the 
MiiMonri  to  the  Gulf  of  Mexico. 

West  of  the  main  ridge  the  Hell  Gate,  Missoula,  and  Big  Blackfoot  rivers,  flowing  nearly 
aorth-northwest,  unite  to  form  the  Bitter  Boot,  which,  joining  with  the  Flat  Head  further 
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nortb,  forms  the  Lewis  Fork  of  the  Colnmbis  river,  whose  waters  find  their  waj  to  the  Fidfie 
ocean. 

There  is  hut  one  considerable  body  of  fresh  water  within  the  teTritorial  limits,  tiz:  the 
Flat  Head  lake,  situated  in  Uie  northwestern  comer,  on  the  western  slope  of  the  mountains, 
and  forming^  the  chief  source  of  the  Flat  Head  river  above  mentioned.  Lying  like  ffiMt 
troughs  between  the  montain  ridges,  and  drained  by  the  principal  rivers  and  their  coantleu 
minor  tributaries,  we  find  five  grand  basins,  and  numberless  subsidiary  valleys ;  four  to  the 
east,  and  one  west  of  the  Rocky  mountains. 

The  query  may  seem  pertinent  as  to  the  motive  for  including  in  Montana  rather  than  h 
Idaho  the  strip  of  territory  west  of  the  main  chain.  In  answer  it  may  be  stated  that  Ae  | 
passes  from  east  to  west  over  or  through  the  main  ridge  are  more  numerous,  and  in  ewnl 
lower  and  less  liable  to  be  blocked  up  by  snow  than  those  of  the  Bitter  Root  and  CoeurcrAlcoe 
ranges.  Hence  for  all  practical  purposes  thb  magnificent  valley  system  belongs  to  Montaci 
on  the  east. 

This  western  basin,  with  a  general  course  of  north  40^  west^  conformably  to  the  trend  of 
the  main  raoge,  is  made  up  of  eight  welUdefined  valleys.  These  are  separated  from  one 
another  bj  'projecting  spurs,  over  whose  foot-hills  there  is  an  easy  communication  at  all 
seasons  of  the  year.  Through  each  and  all  of  them  there  flow  streams  prolific  of  tront  Near 
the  sources  of  these  brooks  and  rivers,  and  in  general  over  the  entire  western  slope,  we  finds 
luxuriant  growth  of  pine,  fir,  spruce,  and  cedar,  affording  a  marked  contrast  to  toe  compaxa- 
tively  sparcely  timbered  east. 

The  theory  which  seems. most  plausible  to  account  for  this,  difference,  which  is  palpable 
to  the  most  unobservant  when  passing  over  the  summit  towards  the  west  is,  that  the  winds 
from  the  far  southwest,  warmed  by  a*  more  gonial  sun,  and  absorbin^i^  the  moisture  ovapoiated 
over  the  immense  expanse  of  the  Pacific  ocean,  pour  down,  to  nounsh  the  trees  and  graasn, 
copious  showers  of  rain,  which  are  set  free  by  a  contact,  with  the  colder  strata  about  the 
summits  of  the  mountains.  The  same  winds  dopositmg  these  the  greater  proportion  cf  their  i 
moisture  iu  the  form  of  snow,  have  naturally  a  smaller  amount  of  rain  for  the  foot-hiUs  aod  I 
plains  of  the  easrem  slopes.  Th^  melting,  however,  of  the  heavy  snow-fall  carries  down  a  1 
rich  granitic  detritus,  and  supplies  an  enormous  yet  varying  increment  to  the  numerous  i 
tributaries  to  the  Missouri. 

Eastward  of  tlie  maiu  ridge,  and  stretching  along  the  northern  confines  through  IG^,  quite 
to  the  territorial  limits,  ana  unbroken  by  any  considerable  superficial  inequalities,  except 
the  Bear's  Paw  and  Little  Rocky  mountains,  we  find  the  long  valley  drained  by  the  Marias 
and  Milk  rivers.    The  upper  edp:e  of  this  basin  is  embraced  within  the  British  possessioiis. 
The  u)ajor  portion  consists  of  high  plateaus,  rolling  prairie  and  barren  clay  table  lands, 
denominated  by  the  trappers  and  French  "voyageurs"  "Lcs  Manvaises  Torres, "  or  Bad    i 
Lauds.    These  formations,  barren  and  desolate,  consist  of  terrace  piled  on  terrace,  marking 
the  limits  of  the  great  sedimentary  waves  which  have  poured  downwards  from  the  njountaius. 
"Where  such  occur  we  find  little  or  no  timber,  excepting  along  the  river  bottoms,  which  are     ^ 
scantily  supplied  with  a  meagre  growth  of  cottonwoou  trees.    The  rivers  have  worn  their     I 
pathway  through  these  deposits,  and  the  traveller  first  becomes  aware  of  their  existence  when,     i 
standing  upon  the  edge  o!  some  precipitous  chasm,  he  observes  the  running  waters  hundrtds     ] 
of  feet  below  him.    Only  along  the  immediate  foot-liilU  are  to  be  found  sufficient  timber  and 
alluvium  to  invito  settlement  and  cultivation.  *  , 

Nearly  iu  the  centre  of  the  Territory,  and  almost  encircled  by  the  Bear's  Paw  and  Little  J 
Hocky  mountains  on  the  north  and  the  Belt  and  Judith  mountains  on  the  south,  wc  find  a 
considerable  basin  drained  by  the  Missouri  and  its  tributaries,  the  Arrow,  Judith,  and  Muscle- 
shell  rivers,  all  of  which  flow  from  south  to  north.  A  large  proportion  of  this  region  may 
properly  be  embraced  in  the  designation  *'bad  lands."  They  find  their  most  promjceat 
exemplification  from"  the  mouth  of  tlio  Jrdith  river  nearly  as  far  as  Fort  Benton.  IiTterspers<»d 
among  these  barren  clay  terraces  we  find  most  curious  sandstone  formations  eroded,  by  tie 
action  of  tho  elements,  into  strange  and  fantastic  resemblances  to  time-worn  battlemi'Uts  and 
hoary  ruins.  This  bo-sin  is  fairly  watered,  and  although  it  contains  a  large  proportion  of 
worthless  land,  is  not  so  uniformly  uninviting  as  the  preceding  section. 

To  the  east  and  southeast,  and  forming  very  nearly  one-fourth  of  the  Territory,  we  have 
the  very  extensive  Big  Horn  valley,  drained  by  tho  Yellowstone  and  its  numerous  tributaries. 
Less  is  positively  known  of  this  reg'ion  than  of  any  other  portion  of  Montana.  Hunters  and 
trappers  report  the  existence  of  wonderful  falls  and  rapids  on  the  upper  portious  of  the  main 
stream,  and  beautiful  lakes  near  its  source.  We  have,  further,  the  descriptions  oif  Lewis  aod 
Clark,  who  for  15  days,  some  GO  years  ago,  floated  down  its  current,  and  also  of  a  few  ven- 
turesome voyagers  ot  more  recent  periods.  None,  however,  treat  specially  of  other  thantlie 
terrain  bordering  tho  river.  Tho  prevailing  formation  is  evidently  sedimentary  drifr,  through 
which  the  rivers  have  cut  their  pathway.  It  is  a  country  as  yet  sacred  to'  the  bufialo,  and  is 
pre-eminently  difficult  to  explore  owing  to  the  determined  hostility  of  the  savages. 

There  is  remaining  the  fan-like  valley  system  above  the  *'  Gate  of  the  Mountains/*  drained 
by  the  Upper  Missouri  and  its  three  forks,  the  Jefferson,  Gallatin,  and  Madisou.  This  rcgiou, 
comprising  a  section  of  country  less  than  150  miles  square,  in  area  about  twice  the  siie  of 
the  State  of  Maryland,  is  emphatically  Montana.  Quito  in  the  heart  of  the  mountains,  well 
watered  and  interspersed  with  fertile  valleys  and  rolling  grass-covered  hUls,  it  contains  the 
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cliief  eentres  of  popnlatioiL,  the  most  prolifie  pkosn,  and  a  wid«  ezpante  of  at  jet  bat  par« 
tiallj  developed  qaartx  leadiL  Here  we  find  tbe  atreams  dnuninf^  to  the  eaut  and  northeant 
from  aS  the  eaitem  water-ahed  of  the  Bockr  mooDtains.  Tbe  bottom  land*  produce  abun> 
dantly  the  hardier  cereals  and  yecretablet,  while  the  hills  famish  a  UmitlMS'paAturage.  On 
tbe  mountains  and  high  lands,  where  the  T^n  mines  are  to  be  aought,  the  winter*  are  long 
and  of  great  seTeritf .  In  many  of  the  rallejs,  on  the  contrary,  the  snow  falls  so  sr Idom 
.and  to  such  an  insignificant  depth  that  hones  and  cattle  are  able  to  subsist  during  the  cold 
season  without  shelter  and  without  care.  Tbe  climate  is  particularly  healthful,  and  the  rare 
pure  air  of  these  elevated  regions — the  lowest  being  some  thousands  of  feet  above  th^  sea 
level— conduces  to  both  bodily  and  mental  vigor. 

Geology. — It  is  impossible  at  present  to  more  than  generally  outline  the  main  gcK>loglcal 
features  of  Montana.  Tbe  want  of  a  thorough  scientific  investigation  of  its  mineral  resources 
is  just  beginning  to  be  felt,  and  as  a  knowledge  of  mines  jsnd  mining  becomes  wider  spread 
among  the  community,  there  will  be  a  more  pereistent  call  for  such  surveys,  and  a  better 
apprecia4ion  of  the  significance  of  the  primary  and  secondary  rocks  as  distinguished  from 
drift  and  sedimentary  deposits. 

As  alreadv  intimated,  the  formations  of  the  Territory  are  marked  b^  distinctive  features  In 
the  east  and  west.  We  may  dismiss  a  consideration  of  the  former  as  connectctl  with  udcful 
deposits  other  than  carboniferous.  Tbe  bad  lands  of  these  districts  are  prolific  of  fossils, 
petrifactions,  Sec,  and  afford  an  ezhaustless  and,  as  yet,  unworked  field  ot  iuveKtigation  for 
pure  science.  Drift  and  alluvium,  spread  over  a  wide  expanse  of  low,  rolling  hills.  U^rract's, 
and  prairie,  unbroken  by  other  than  occasional  outcrops  of  sandstone,  make  up  the  mi\|orlty 
of  the  east  The  west,  on  the  contrary,  prolific  of  veins  and  placers,  consists  in  the  maiuof 
granite.  The  waters  and  glaciers  hUve,  likewise,  given  rise  to  very  extensive  gravel  deposits 
merging  into  conglomerates  of  greater  or  less  compactness.  In  the  superficial  inequalities 
of  the  mountains  we  find  clay  schists  evidently  of  comparatively  recent  formation.  Gneiss, 
micashist,  quartzite,  pitchstoue,  and  graywacke,  likewise  occnr  as  subordinate  local  noculiarl- 
ties.  Talcose  and  reddish  silicious  slates,  slightly  charg^ed  with  copper,  and  syenitic  granlto 
bearing  gold  are  to  be  found  in  the  mining  regions.  But  most  prominently  as  an  oro-boAn»r, 
being,  with  granite,  almost  univeri<al,  we  find  large  masses  ot  blue,  yellow,  and  occasionally 
whitish  metamorphic  limestone  of  a  distinctly  chrvstalline  structure  and  highly  insgnesian. 
This  rock  occurs  apparently  as  an  intercallation  between  dikes  of  quartsite  and  tUo  grand 
granitic  substratum  of  tbe  country.  It  forms  a  species  of  mineral  bolt,  disconnected,  bow- 
ever,  and  generally  in  each  district  of  limited  extent. 

Montana  is  rich  in  fossils,  and  hence  the  geologic  age  of  tbe  various  formations  A<1mit  of 
a  reasonably  easy  determination.  Aside  from  the  above-mentioned  prolific  bad  landn.  there 
occurs  near  the  summit  of  the  range  back  of  Virginia  City  a  very  heavy  de|Mj«it  or  fusiiil 
shells.  Individual  specimens  from  this  source  are  to  be  met  with  both  on  the  surface  and  in 
the  placer  washings  lower  down  the  mountain,  at  that  point  where  Alder  gulch  begins. 
Professor  Swallow,  State  geologist  of  Missouri  and  Kansas,  discovered  a  locality  of  rosnils 
in  the  vicinity  of  the  copper  mines  at  the  head  of  the  Miisclrshell  river,  which  Is  so  denomi- 
nated from  the  great  abundance  of  fresh  water  muscle  shells  found  on  its  baiikk.  I  mjrself 
cx)llected  quite  a  number  of  fossils  from  the  clay  schists  of  Hirch  and  Orassho|»|N*r  criHiKS,  In 
Beaver  Head  county,  which,  through  the  kindnette  of  Dr.  Hlatchley,  huvi*  Ihm*ii  lmii(lc<l  for 
determination  to  Professor  Whitney,  State  geologist  of  Califijruia.  The  finest  N|)ocliiien  was 
presented  to  me  by  a  Mr.  Taylor,  residing  near  Hannock.  It  coniiisted  of  the  lower  iaw, 
incisors,  and  molare  of  some  medium-sized  graminivorous  animal,  and  was  In  a  jmrticularly 
fine  state  of  preser>-ation.  Tbe  fossil  bore  some  resemblance  to  the  teeth  of  n  mount  sin 
sheep,  an  animal  which,  through  uninterrupted  pursuit,  is  fast  becoming  extinct.  Tim  fos«ils 
from  Birch  creek  consisted  entirely  of  the  remains  of  shell  fish.  There  was  rfptyrted,  In  IHIIT*, 
tbe  discovery  of  the  hesd  bones  and  tbe  skeleton  of  a  buffalo,  almoit  entire.  They  were 
fouud  in  Grizzly  gulch,  near  Helena,  lying  immediately  uptm  the  bed  rcM'k,  and  roveriNl  up 
to  a  depth  of  40  to  45  feet  with  wash  gravel  and  alluvium.  In  the  same  year  als«i  there  was 
discovered,  on  Meagher  bar,  opposite  the  town  of  Neva<Ja,  in  Alder  gulch,  the  lower  Jhw« 
bone  of  a  member  of  the  human  family,  measuring  five  indies  from  |Kiiut  Ut  \Hnui  of  the 
condyles.  An  inferior  maxillary  of  these  dimensions  would  indicate  some  giant  lu'livldiinl 
of  an  extinct  spt^ics  from  Wj  to  It  feet  in  height.  At  the  saaie  time  and  plari*  there  was 
found  an  enormous  tossil  tooth,  six  icches  long,  four  inches  wi<le,  and  Ixttween  eight  and  nitM» 
inches  from  the  crown  through  to  Clie lower  porcicmsof  tlH5  root.  Hr  T.  If.  Kleiii<M:hmi<lf,  of 
Helena,  has  in  his  possession  two  epormous  fossil  t4M;th,  fxhumed,  mmw  two  >ears  sine*), 
firom  the  wa»h  gravel  of  Grizzly  gulch. 

The  discovery  of  thete  fossils  in  the  gold-ljearing  drift  of  %ttm\nun  a'ld*  HWtihvr  link  to 
the  chain  of  evidence  coiifinnatory  of  tbe  truth  of  thf,  statements  U  1'nfffinntr  Whitney, 
State  geol<*giBt'of  California,  as  to  the  age  of  th«;  pUMUM's.  Ttttty  show  'Ofjflusivi^ly  that 
their  formatioo  here  in  Moataaa  was  eiibsr  tviuKuUrui  with*  or  but  litthf  •uWqtient  to,  t\m 
advent  of  the  Diai&uuJU,  and  that  soaie  of  thirm  wy  have  \t^n  ^Urpt^iU^l  nvfu  as  late  as  the 
age  of  man.  These  tzuv'm  of  eslioct  speei^  of  animais  are  p/e^ervd  with  the  greatest  difB* 
culty,  not  only  oo  aecooot  of  their  iadiiiv  *4  cTUiubiing  #«  i[%if*mtirtt  U»  tlje  air,  f'*it  n\m  turm 
tbe  ^atby  of  tbe  £&«hn,  who  regard  them  e«triof«sly  for  ibe  mtiutttai  and  then  east  them 
aside  iato  the  wv le«u4  cMMn  W  tWr  cabiiia. 
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Mixing  Regions. — Under  this  desifi^ation  we  embrace  all  placer  deposit^  both  tfaegnper- 
ficial  detrital  formations  and  the  deep-Tying  conglomerate-like  cement  diggings,  as  welt  as 
the  infiltrated  system  of  qaartz  veins.  In  general  terms,  we  may  designate  both  slopes  of 
the  Rocky  mountains  as  pertaining  to  the  mining  regions. 

The  creKts  of  the  main  chain,  from  the  point  ot  entering  the  Territory  nntil  reaching 
Mnllan*s  Pass,  in  about  latitude  4(H^  And  longitude  35^  west  of  Wasnington,  maintain  a 
course  very  nearly  north  40^  west  From  this  locality  they  make  a  sharp  turn  to  the  south- 
west, an4  run  on  thus  until  they  pass  into  Idaho.  Within  this  limit  the  ridge  is  cut  through 
in  but  one  place  by  the  far  western  affluents  of  the  ])ig  Hole  branch  of  the  Jefferson  river. 

We  find  on  tiie  eastern  slope  two  belts  of  ore-bearing  country  resembling  an  inverted  V, 
the  apex  of  which  is  towards  the  north.  The  left  hand  belt  starts  from  Horse  prairie  below 
Bannock  City,  in  the  southwest :  thence  passes  through  blue  Wing,  Argenta,  and  an  east- 
ern system  parallel  to  the  Silver  Bow  ana  Butte  City  districts  on  the  we^  and  continues 
onward  through  Beavertown,  Jefferson  City,  Helena,  and  Silver  City,  northwards.  »  The 
second  belt  commences  high  up  in  the  mountains  south  of  Virginia  City :  passes  thence 
northerly  through  Haroshor'n,  Brandon,  &c.,  then  disappears  oi^  gives  but  faint  traces  of  its 
presence  in  the  nlluviaUvatley  through  which  passes  the  river  Jefferson,  and  shows  itself 
again  near  Beavertown,  from  whence  the  two  eastern  belts  pass  northwardly  as  one.     * 

West  of  the  crests  of  the  main  range  we  find  not  only  less  developed  but  also  less  con- 
tinuous zones  of  impregnation.  That  the  points  of  enrichment  appear  to  be  more  isolated  is 
owing,  doi\btless,  to  a  less  thorough  prospecting.  Further  south,  and  drained  by  the  west- 
ernmost affluent  of  the  Bie  Hole— emptying  its  waters,  it  is  true,  to  the  east,  but  from  its 
position  preferably  credited  to  the  west — we  find  the  (|ch  but  shallow  diggings  centring 
about  French  gulch,  a  locality  long  since  worked  over  and  abandoned. 

Advancing  northwardly  we  have  a  mineral  belt  just  west  of  the  crests  of  the  main  chain, 
at  the  head  of  the  Blackmot  river,  niuning  nearly  northwest  and  southeast,  conformably  to 
the  trend  of  the  mountains  and  corresponding  to  a  western  prolongation  of  the  mineral  belt 
of  Silver  Bow  and  Butte  City. 

We  find  still  another  belt  southward  of,  and  having  a  marked  parallelism  with,  the  general 
course  of  the  Hell  Gate  river,  bearing  about  west^northwest  and  caf^t-southeast.  This  belt 
embraces  Gold  creek,  the  point  where  gold  was  first  discovered,  and  likewise  its  continua- 
tion on  the  head-waters  of  Flint  creek,  where,  lately,  there  was  reported  the  discovery  of 
valuable  gold-bearing  quartz  lodes.  Hence,  pursuing  the  same  direction,  wo  still  find 
^evidences  of  gold  deposits  on  most  of  tho  affluents  emptying  into  the  Hell  Gate  further 
west. 

The  most  recent  attraction  for  the  mip^ratory,  restless  race  of  minors,  is  a  point  on  the 
western  .slope  of  the  mountains  fur  towards  the  northwest,  and  only  a  few  miles  disitaut  from 
the  lino  of  the  Briiish  possessions.  The  particular  locality  is  said  to  be  between  the  Jocko 
mission  and  Thompson's  river,  where  there  are  believed  to  be  both  rich  and  extensive  depos- 
its forming  those  species  of  placet  mines  known  as  gulch  and  bar  dig^iiijrs.  Many  pci'ple 
have  tiocked  thither,  both  from  Montana  and  from  the  neip^hboring  Tenitories.  So  gre^U, 
indeed,  has  l)een  the  exodus  from  certain  localities  that  many  mining  camps  are  entirely 
deserted.  Whether  the  reported  richness  will  be  borne  out  by  a  closer  examination  remains 
to  be  proven.  Such  migrations  are  of  too  common  occurrence  in  the  history  of  placer  rain- 
ing to  merit  more- than  passing  mention,  except  for  the  purpose  of  exemi>Hfying  u  peculiar 
phase  of  life  in  the  mountains.  Washings  yielding  fair  average  returns  tue  abaudoneil  on 
the  instant  so  soon  as  the  whispered  rumor  spremls  abroad  that  fabulous  richness  lies  hidden 
on  the  bed  rock  of  some  far-oif  ravine.  The  tireless  prospector  dares  wind  and  snow  in  the 
depth  of  winter  to  hunt  up  new  placers,  and  seems  to  prefer  such  as  are  most  inaccessible 
and  most  danj^erous  to  explore  on  account  of  hostile  Indians.  On  the  approach  of  winter 
these  **  stampedes,"  as  they  are  caUed,  occur  most  frequently.  The  summer  has  yielded  its 
harvests,  favorable  to  some,  but  unfavorable  to  many,  and  winter  begins  to  lock  up  for  a  six 
months'  rest  the  watercourses  which  are  indispensable  to  placer  mining.  Hence,  the  prospector, 
unable  longer  to  continue  his  washings,  starts  forth  to  r»*new  tho  chase  of  fortune,  lauen 
only  with  pick,  pan,  and  shovel,  and  an  amount  of  provi  iions  measured  bv  the  length  of  his 
purse  or  th«'  soundness  o(  his  credit.  Sometimes  in  company,  but  more  irequently  solitary 
and  alone,  they  carefully  inv\»stigate  such  ravines,  gullets,  Ac,  as  experience  or  lancy  may 
dictate.  Buoyed  up  by  the  hope  of  ultimately  "striking  it  rich,"  they  endure  ever^-  spe- 
cies of  hardshi])  and  privation  and  not  unfrequeutly  are  frozen  to  death.  Amputations  of 
frost-bitten  hands  and  feet  are  of  quite  common  occurrence. 

This  nomadic  instinct,  combined  with  practiced  observation,  alacrity  in  every  emergency, 
and  self-reliant  bravery,  has  moulded  a  race  of  hardy  pioneers,  fit  instruments  to  fiubdue  the 
wildeiUHjis  and  the  meuntain-fastnesses.  To  such  men  are  due  the  discovery  of  new  mining 
regions  in  localities  where  no  inducement  other  than  the  yellow  dust  will  draw  tho  white 
man.  They  pave  the  way  for  oncoming  civilization,  and  leave  to  others  the  fairest  fruits  of 
their  toils  and  j>rivations.  As  soon  as  their  old  camping  grounds  become  comparatively  set- 
tled and  self-sustaining,  these  children  of  the  frontier  seek  other  ranges  and  wilder  solitudes. 
Every  fall  and  winter  are  maiked  by  countless  minor  excitements  and  one  or  more  gigantic 
8tam]>edes,  depopulating  entire  districts. 

Up  to  the  summer  and  fall  of  16(55  these  migratory  movements  were  in  the  main  confined 
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to  a  comparatively  circaxnscribed  area,  comprising  what  now  constitutes  the  settled  portion 
of  the  Territory, 

The  superficial  placers  having  at  this  time  begun  to  show  syniptoms  of  exhaustion,  natu- 
rally gave  rise  to  iuvesticrations  of  more  distant  localities.  In  January,  1866,  a  rush  took 
place  to  tbtf  mouth  of  Sun  river  towards  a  point  some  60  miles  from  Fort  B*;nton.  As  a 
result  no  diggings  of*any  value  were  discovered  and  a  large  number  of  the  deluded  enthusi- 
asts were  frozen  to  death.  In  July,  of  the  same  year,  the  placers  of  Little  Blackfoot, 
Nevada  gulch,  ^d  the  Hell  Gate  country,  all  on  the  western  slopes,  attracted  considerable 
attention,  and  remain  until  the  present  time  a  region  of  undiminibhed  interest.  In  the  fol- 
lowing month  of  August  there  sprang  .up  an  intense  excitement  caused  by  the  report  of  fab* 
ulously  rich  placers  in  the  neighborhood  of  Fort  Lemhi,  in  the  Salmon  river  country  ef 
Idaho.  In  the  same  month  a  large  number  made  their  way  to  the  Wind  River  mountains  of 
Dakota,  west  and  southwest  of  the  extreme  southern  sources  of  the  Yellowstone.  Neither  of 
these  j^xcitements  appears  to  have  Justified  expectation.  That  to  Salmon  river  continued 
through  the  winters  of  1866-*67.  Thousands  were  drawn  thither,  and  others  kept  pouring 
in  until  the  disappearance  of  tho  snow  late  in  the  spring  so  far  exposed  the  ground  as 
emphatically  to  disprove  the  illusion.  Men  remained  for  many  months  exposed  to  the  cruel- 
ties of  a  very  severe  winter,  built  up  a  large  town,  held  unprospected  claims  at  enormous 
figures,  and  at  length  abandoned  the  country  in  disgust,  condemning  as  fiercely  as  they  had 
.previously  unreasonably  lauded  it.  In  October  also  of  1HC6,  a  stampede  of  some  magni- 
tude was  directed  to  the  Saskatchawan  country,  650  miles  north  of  Udeua  and  in  the  British 
possessions.    No  diggings  of  importance  rewarded  the  prospectors. 

Mo  permanent  prosperity  and  no  fixed  centres  of  population  are  possible  until  such  time  as 
the  superficial  placers  have  ceased  to  yield  a  proline  bootv  of  easy  extraction.  The  long 
rows  of  deserted  habitations,  once  teeming  with  the  bu-sy  life  of  a  flourishing  mining  town, 
bear  melancholy  testimony  to  the  inefficiency  .of  the  placers  alone  to  lay  the  foundations  of 
]Mnnanent  towns  and  cities.  The  real  prosperity  of  a  mining  country  may  be  dated  from 
the  time  when  the  majority  of  the  gulches,  bars,  &c.,  are  worked  out,  since,  at  such  time, 
the  people  are  compelled  to  turn  their  attention  to  the  quartz  veins,  which  alone  promise  per- 
manency and  a  lasting  source  of  revenue  to  well-directed  enterprise.  That  many  adventures 
terminate  unfortunately ;  that  vast  sums  are  wasted  through  tolly  and  igoorancc,  so  culpa- 
ble as  alinost  to  deserve  tq  be  branded  as  crim^'nal,  is  not  to  be  wondered  at  The  art  of 
mining  and  the  fundamental  principles  of  metallurgy,  as  applied  to  the  North  American 
mineral  regions,  are  of  too  recent  formation  to  be,  even  in  their  general  outlines,  at  all  widely 
spread  amongst  the  people.  Hence,  dazzled  by  a  pursuit  having  as  its  immediate  object  the 
representatives  of  value  in  all  civilized  nations,  viz.,  gold  and  silver,  the  majority  of  men 
lose  sight  ef  those  primal  economical  considerations  which  no  individual  of  practical  busi- 
ness sense  ever  neglects  or  overlooks.  They  begin,  not  by  counting  the  cost,  out  by  rearing 
brilliant  imaginary  superstructures  on  a  very  meagre  substratum  of  fact,  and  hence  the  mag- 
nificent proportions  of  the  imposing  edifice  are  in  constant  jeopardy  from  the  faintest  brcath- 
iues'of  hard  facts  and  common-sense  reality. 

Such  opinions,  the  result  of  ignorance  and  malappreeiation,  must  still  continuie  until  thoee 
men  whose  lives  are  devoted  solely  to  the  acquirement  of  a  practical  acquaintance  with  min- 
ing afi'airs  shall  have  impressed  upon  the  great  body  of  the  commiyiiiy  tho  fundamental 
maxims  necessary  to  successful  mining.  These  may  be  summed  up  briefly  as  follows: 
First,  a  reasonably  large  estimate  of  cost ;  and,  secondly,  a  just  estimate  of  the  average 
working  yield  by  such  process,  either  amalgamation  or  smelting,  as  may  be  determined  upon 
by  a  reliable  and  competent  authority.  Lndue  haste  in  erecting  mills  and  machinery  before 
a  sufficient  degree  ot  development  is  apparent,  has  been,  more  than  any  other  cause,  the 
fruitful  source  of  failure  and  disappointment*  Companies  organized  with  an  insufficient 
working  capital,  and  blunderingly  conducted,  find  their  resources  failing  therp  precisely  at 
the  moment  when  most  needed,  and  many  mining  adventures  thus  prove  fiiilures  even  when 
the  mine  itself  is  of  real  value. 

DiSTRiBCTiON  OF  THE  VARIOUS  Metai^  AND  MINERALS. — There  seems  to  be  no  marked 
segregation  from  one  another  of  the  gold,  silver,  copper,  or  coal  bearing  localities,  other  than 
that  the  last  mentioned  is  found  mainly  in  the  sedimentary  foniiations- of  the  eosL  Indeed, 
the  phenomenon  of  double  veins,  so  called,  namely,  those  having  pure  smelting  ores,  as 
galenas,  oxides  and  carbonates  of  lead  on  the  one  wall,  and  amalgamablo  noble  silver  min- 
erals, as  silver  glance,  stephanite,  dark  and  light  ruby  silver,  &c ,  &,c.,  on  the  other,  are  of 
not  uncommon  occurrence.  Gold  is  found  over  a  wide  extent  of  country,  the  main  develop- 
ment of  which,  up  to  the  present  time,  has  been  expended  on  placer  deposits.  Vein  mining 
both  for  gold  ana  silver  is  just  beginning  to  come  prominently  into  notice.  Gold  quartz  ot 
greater  or  less  promise  has  been  found  in  the  immediate  vicinity  of  all  the  localities  once 
celebrated  for  tbeir  placers,  viz :  near  Bannock,  Virginia  City,  Helena  City,  Highland,  ^c, 
Ac  Silver  ores  suitable  for  smelting  are  found  in  the  Blue  Wing  and  Argenta  districts  in 
the  southwest,  also  in  the  vicinity  of  Jefierson  City,  in  several  of  tho  districts  near  Helena, 
and  in  some  of  the  mines  of  Flint  creek  and  Mill  creek.  Silver  ores  suitable  for  amalgama- 
tion are  found  in  Brown's  gulch,  in  the  neighborhood  of  Virginia  City,  and  across  the  range 
in  Deer  Lodge  county,  on  one  of  the  branches  of  Flint  creek,  at  Philiipsburg,  Sec,  d(c. 

Copper  ores,  or  such  as  cany  a  i^edominating  percentage  of  this  metal,  ore  found  among 
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tbe  oasterD  foot-hills,  near  the  sources  of  the  Mnsdeshell  river,  also  in  the  valley  of  the  Prickly 
Pear,  and  west  of  the  range  near  Butte  City.  Traces  of  this  metal  are  found  iu  nearly  tSi 
the  mining  districts,  and  a  most  curious  formation  of  a  true  copper  placer  is  observable  near 
Beavertown,  a  short  distance  south  of  Jefferson  Cit^  The  particles  of  pure  copper,  pointed, 
yet  apparently  uncrystallized,  seem,  in  this  instance,  to  be  held  together  by  a  species  of 
quartzy  detritus. 

We  find,  also,  clays  and  sandstones  superimposed  and  underljing  the  coal  boda  in  those 

S laces  where  the  local  peculiarities  of  the  surface  have  proved  favorable  to  sedimentaiy  and 
rift  formations — that  is,  mainly,  as  before  stated,  in  the  east  but  likewise  among  the  foot- 
hills and,  iu  one  or  two  well-known  instances,  quite  high  up  on  the  monntains  of  the  west 
Centres  of  PoPULATiOK.--The  chief  centres  of  population  in  the  Territory  are  three, 
viz :  Bannock,  Virginia  and  Helena  cities.  The  motive  of  their  foundation  was  the  extent 
and  profitableness  of  the  placer  deposits  in  their  immediate  vicinity.  And  since  the  limit  of 
productiveness  of  the  superficial  placers  may  be  determined  to  a  degpree  of  reasonable  exact- 
iiess,  it  is  necessary  to  establish  a  claim  to  othcr.local  resources  in  order  to  maintain  in  the 
future  the  relative  pre-eminence  of  the  past 

First  in  the  order  of  settlement  wo  find  Bannock  City,  formerly  called  East  Bannock,  in 
contradistinction  to  another  town  of  the  same  name  lying  to  the  southwest,  and  then  like- 
wise in  the  Territory  of  Idaho.  The  diggings  were  discovered  in  the  summer  of  18^  by  one 
John  White,  from  Colorado.  The  town  is  situated  in  a  narrow  gorge  in  the  midst  of  a  series  • 
of  rolling  hills.  Through  it  there  flows  a  considerable  stream  of  water,  called  Willard*s  or 
Grasshopper  creek,  which  is  a  tributary  to 'one  of  the  three  chief  affluents  of  the  JefTerson 
river.  Considerable  mining  was  done  the  year  of  discovery.  The  majority  of  the  claims 
paid  well  and  uniformily  without  any  surprisingly  rich  yields.  The  g^ld  produced  was  of 
a  very  high  rate  of  fineness,  coining  $19  oO  per  ounce.  One  particularly  clean  and  choice 
lot,  of  upwards  of  $20,000.  taken  from  a  single  claim,  coined  the  very  unusual  sum  of  a  lew 
cents  over  $20  per  ounce ;  that  is  very  nearly  as  much  as  pure  gold,  which  is  vah^  st 
$20  G7  per  ounce.  The  placer  deposits  are  still  an  object  of  pursuit,  although  the  main 
reliance  iu  the  future  must  bo  the  vein  mines  opposite  to  and  below  the  town.  The  rocks  of 
the  vicinity  are  granite  and  metamorphic  limestone,  carrying  the  ore-bearing  quartz  lodes. 
W^e  find  some  quartzite,  and  above  the  town  clays  and  sandstones,  with  a  considerable 
deposit  of  alluvium  along  the  immediate  borders  of  the  creek. 

The  first  territorial  legislature  assembled  here,  and  among  its  other  enactments  promul- 
gated a  series  of  laws  determining  the  method  of  location,  record,  tenure,  &'C.,  of  lode  claims. 
These  laws,  although  in  the  main  modolled  after  the  miner's  customs  of  Idaho,  which  wtro 
■  in  force  up  to  and  for  some  months  subsequent  to  tbodate  of  segregation  therefrom  of  Montana, 
were,  nevertliek'ss,  altered  in  several  minor  and  one  or  more  iundameutal  points.  The  Idaho 
legislature  did  not  attempt  by  statutory  enactment  to  define  the  rights,  privileges  and  penalties 
of  the  miners,  but,  according  to  the  civil  practice  act,  peimitted  to  be  brought  in  evidence 
"  proof  of  the  customs,  usages  or  regulations  es'ftblishea  and  in  force  in  the  mining  districts, 
embracing  such  claims  and  such  customs,  usages  or  regulations,  when  not  in  couflict  with 
the  laws  of  the  Territory,  shall  govern  the  decision  of  the  action."  (Civil  Practice  Act, 
6pc.  570.)  As  showing  the  animus  of  the  fram^rs,  and  the  opinions  iu  vogue  iu  Montana 
at  this  period,  it  may  not  be  inadmissible  to  insert  these  laws  here. 

We  may  premise  by  stating  that  these  mi<l -continental  Territories  are  stamped  with  the 
impress  of  Colorado.  From  geographical  contiguity,  and  the  fact  that  the  bulk  of  the  early 
immigration  found  its  way  hither  from  the  east,  it  is  only  to  be  expected  that  the  mining 
legislation  should  show  unmistakable  evidences  of  its  origin,  and  hence  be  clearly  distin- 
guishable from  that  of  the  west.  A  comparison  of  the  two  systems,  in  many  respects  funda- 
mentally at  variance,  will  be  touched  upon  hereafter. 

AN  ACT  relHtiiig  to  the  discovei-y  of  gol«l  and  silver  qiinrtz  loads,  lodes,  or  ledges,  and  of  the  manner  of 

their  location.    (Ajiprovod  Doceinber  2(J,  lt<Ol.) 

lie  it  enactcfl  by  the  Unislntive  a»snnhbf  of  the  Territonj  of  Mtnitana,  That  any  per«»n  who  may  hereaflcT 
discover  any  quartz  Ifucl.  lode,  or  ledgf,  Bht'ill  be  cutitlcil  to  one  claim  thereon 'by  right  of  dij^covery,  aini 
oni"  claim  eaih  by  pre-emption. 

Sec.  ii.  That  in  onler  to  entitle  any  ]>erson  or  persons  to  record  in  the  eountv  recorder  8  office  of  the 
proper  conntv.  anv  leatl,  Iwlo,  or  ledf'e,  either  of  gold  or  silver,  or  claim  thereon,  tliero  HhaU  first  be  discov- 
ered on  said  lead, lode,  or  ledge  a  vein  or  ereviee  of  tinartz  or  ore,  with  at  leant  one  well-defined  wjill. 

S^^c.  :i.  (.'hums  on  any  lead,  lode,  or  ItHlge,  either  of  gold  or  silver,  hereafter  discoveretl,  shall  con&ibt  of 
not  more  than  'JOO  feet  along  the  lead,  lode,  or  ledge,  together  with  all  dips,  spurs,  and  tingles  emanating  vr 
diverging  fi-om  said  lead,  hKle,  or  ledge,  us  also  .'io  feet  on  caeh  side  of  sanl  lead,  lode,  or  Unlge.  for  workinp 
purpo^es :  Provided,  That  when  two  or  nioiv  leads,  lodes,  or  leilges  shall  be  discovered  within  100  feet  of 
each  other,  either  nmning  pandlel  or  cjos?sing  each  other,  the  erouud  between  such  leads,  lodes,  or  ledges 
tihall  belong  et^iudly  to  the  claimants  of  said  leatls,  lodes,  or  k'dges,  without  regard  to  priority  of  disoovay 
or  pro-^'nvption. 

Skc.  4.  When  any  leads,  lodes,  or  ledgos  shall  cross  each  other,  the  quartz,  ore,  or  minenil  in  the  m^vice 
or  vein  at  the  place* of  cix>ssing  shall  beUmg  to  and  be  the  property  of  the  claimants  upon  the  lead.  Icnie.  or 
ledge  first  lUseovored. 

Sec.  5.  That  l)efore  any  reconl  shall  be  mule,  under  the  pn>visions  of  this  ant,  there  shall  bo  nlace<l  at 
each  extremity  of  the  discovered  claim  a  poo<l  and  substantial  stake,  not  less  than  five  inches  iu  aiiun«'tf'r. 
said  stake  to  6e  linnlv  planted  or  sunken  m  the  ground,  extending  two  feet  al»ove  the  ground .-  tlnit  upta: 
each  stake  there  shall  l)e  placed,  in  legible  characters,  the  name  of  the  lead,  lode,  or  ledge..aud  that  of  tl» 
discoverer  or  discoverers,  the  date  of  discoveiy,  and  the  name  •f  each  pre-emptor  or  claimant,  and  tbe 
dircctiou  or  bearing,  as  near  os  may  be,  of  his  or  her  claim ;  said  Btoko  and  tae  inscription  thereon  to 
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be  replaced  at  leaat  onoe  In  twelve  months  bj  the  claimants  on  sold  leads,  lodes,  or  lodges,  if  torn  down  or 
otherwise  deetroyeil. 

Sec.  6.  Notice  vf  the  discovery  or  pre-emption  npon  any  lead,  lode,  or  ledge  shall  be  filed  for  record  in  tho 
county  recorder's  office,  of  tho  connty  in  which  tho  same  may  be  situated,  nithin  fifteen  days  of  the  date  of 
the  discovery  or  pre«emption ;  and  there  shall  at  the  same  time  be  an  oath  taken  before  tho  recorder  that  the 
claimant  or  claimants  are  each  and  all  of  them  bona  fide  residents  of  the  Territory  of  Montana^  and  there 
sliall  be  deposited  in  the  recorder's  office,  either  by  the  discoverer  or  some  prc-emptor,  a  specmicn  of  tho 
quarts,  ore,  or  mineral  extracted  or  token  from  said  lead,  lode,  or  ledge,  which  said  specimen  shall  bo  prop- 
erty labelled  by  the  recorder  and  preserved  in  his  office. 

Sec.  7.  That  any  person  or  persons  who  shall  take  up  or  destroy,  or  cause  the  same  to  be  done,  an^  of  the 
said  stakes,  or  who  shall  in  anvwisc  pnrpokily  deface  or  obliterate  any  part  or  i>ortlon  of  tbo  writing  or 
inscription  placed  thereon,  shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction  thorcof  beioro 
any  court  or  competent  Jarisdiction,  shall  bo  punished  by  a  fine  of  not  more  than  91«000  or  imprisooment  in 
the  countvjnil  not  m«ro  than  90  days,  or  by  both  such  fine  and  iroprisoiiment. 

Sec\  8.  That  the  amount  of  ground  which  may  be  taken  up  upon  any  lead,  lode,  or  ledpe,  in  addition  to 
the  discovery  claim,  shall  be  limited  to  1,000  feet  along  said  lead,  lode,  or  ledge  in  each  direction  from  tho 
discovery  claim  thereon. 

Sec.  9.  All  lead,  lode,  or  ledge  claims,  taken  up  and  recorded  in  pursuance  with  the  provisions  of  this  act, 
sbnll  entitle  the  person  recording  to  hold  the  some  to  the  use  of  liimsclf,  his  heirs  and  assigns ;  and  con> 
Tcyancca  of  quart2  claims  shall  herealter  require  tho  same  formalities  and  shall  hv.  subject  to  the  some  rules 
of  construction  as  the  transfer  and  conveyance  of  real  estate. 

•  Sec.  10.  That  if  at  any  time  previous  to  tho  passage  of  this  act,  claims  have  been  taken  np  and  recorded 
in  the  recorder's  office  of  the  proper  county,  ujwn  any  actual  or  proper  lead,  lode,  or  lodge  of  quurtx,  ore.  or 
mineral,  the  owners  or  proper  claimants  of  ssdd  respective  claim  shall  hold  the  sumo  to  the  use  of  them- 
Bdvcs,  their  heirs  and  assigns. 

Sec.  11.  That  tho  act  rehtting  to  the  discovery  of  gold  and  silver  quartz  lodes  and  tho  manner  of  their 
location,  passed  by  the  Idaho  Icgislntnro  and  approvra  February  4, 1864,  and  all  other  acts,  or  parts  of  acts, 
inconsistent  with  this  act,  be,  and  tho  same  are  nereby,  repealedk 

Sec.  12.  This  act  shall  take  efi^Bct  from  and  after  this  date. 

Aj^ain,  by  an  act  approved  Jannary  17,  1865,  it  was  enacted  that  qoartz  miniDj^  claims 
and  water  rights  **  shall  become  part  and  parcel  of  the  county  records,  and  shall  be  evidence 
in  any  court  or  courts  of  competcut  jurisdiction ;"  thus  placing  tho  titles  to  quartz  claims  on 
the  same  footing  and  making  their  transfer  subject  to  the  some  formalities  as  those  to  real 
property. 

The  next  great  discovery,  viz.,  that  of  Alder  creek,  in  the  present  county  of  Madison, 
was  the  motive  to  the  foundation  of  Vircrinia  City,  and  the  minor  towns  of  Summit,  High- 
land, Nevada,  Central,  and  Junction.  This  gulch  was  the  richest  and  longest  ever  worked 
in  Montana,  and  probably  in  the  world,  being  nearly  20  miles  in  length,  and  uniformly  pro- 
ductive throughout  by  far  the  greati^r  portion.  The  creek  flowing  through  it  received  its 
nanre  from  the  thick  growth 'of  alders  once  lining  its  banks,  of  wUlch  at  present  no  twig  nor 
rook  remains.  It  takes  its  rise  among  tbe  snows  of  the  bald  mountain  south  of  the  mining 
hamlet  called  Summit  City,  and  discharges  its  waters  into  the  Passamari,  or  Stinking  Water 
river,  one  of  the  tributaries  tv  tbe  Jefferson. 

Tbe  history  of  the  discovery  of  the  gulch  was  substantially  as  follows :  In  the  spring  of 
1863  there  started  out  from  liannock,  on  a  prospecting  tour  northwards^  a  party  composed 
of  tbe  following  individuals :  \Vm.  Fairweather,  Tbos.  Cover,  B.  Hughes,  H.  Edgar,  L.  Sim- 
onds,  G.  Orr,  Wm.  Swe^iney,  and  II.  Kodgers.  Having  jouiiieyed  as  far  as  the  Deer  Lodge 
valley  they  concluded  to  alter  their  course,  and,  leaving  Orr  behind,  they  made  their  way  to 
the  Yellowstone  country.  Here  they  fell  into  the  bands  of  a  large  party  of  Crow  Indians, 
who  relieved  them  of  nearly  all  their  provisions,  and  at  the  same*  time  exchanged  horses 
with  them.  During  the  night  all  except  Simonds  managed  to  make  good  their  escape ;  they 
travelled  as  rapidly  as  possible,  without  halting,  to  prospect,  and,  worn  out  with  fatigue, 
camped  on  the  east  side  of  the  stream  since  known  as  Aloer  creek. 

wm.  Fairweather  crossed  over  the  stream,  and  on  examining  the  locality  observed  a  point 
where  tho  bed  rock  lay  exposed  above  the  surface.  He  returned  to  the  camping  ground, 
and  in  the  company  of  Edgar  went  to  prospect  the  bar.  The  first  panful  of  earth  yielded 
$1  75,  and  after  superficially  testing  other  points,  in  all  of  which  they  obtained  encouraging 
prospects,  four  of  the  party  proceeded  formally  to  stake  their  claims.  Fairweather,  Edgar, 
Cover,  and  Hughes  marked  out  four  claims  on  what  was  afterwards  known  as  tho  1*  air- 
weather  bar.  They  likewise  secured  for  themselves  four  claims  on  Cover*s  bar.  Hodgers 
and  Sweeney  staked  off  two  claims,  one  on  each  bar  named  after  themselves,  and  one  on  the 
Cover  bar.  Being  without  provisions  tho  party  hurried  back  to  Bannock  City,  from  whence 
returning  in  company  of  their  friends,  tho  gulch  was  staked  off  on  the  Gth  and  7th  of  June, 
1863. 

Within  tbe  space  of  less  tban  two  years  Alder  gulch  contained  five  thriving  towns  besides 
Virginia,  an  incorporated  city  containing  nearly  10,000  inhabitants. 

This  Virginia  City,  Montana,  must  not  be  confounded  with  Virginia  City,  Nevada,  distant 
some  800  miles  on  i^n  air  line  to  the  southwest. 

At  the  head  of  the  gulch,  far  back  npon  tbe  mountains  and  nine  miles  soutb  of  the  cit^, 
tbe  gold  found  in  the  washings  was  coarse,  and  many  nuggets  were  picked  up  varying  in 
value  from  $200  to  $800.    A  snort  distance  below  tho  town  of  Summit  the  gold  appeared  in 

•  the  form  of  flat  rounded  plates,  known  as  scale  gold,  and  tbo  further  one  removed  down 
stream  the  finer  did  the  dust  appear,  until  it  consisted  almost  entirely  of  the  finest  particles, 
known  as  flour  gold.  Diuing  1863,  the  year  of  discovery,  but  few  of  the  richest  claims 
wer# opened  aad  explored.  This  was  owing  to  the  fact  that  the  pay  stratum  lay  deep,  and 
bence  arose  tbe  neco^^iity  for  onity  of  action  on  Uie  part  of  the  owners  of  contiguous  claima 
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in  order  to  carry  out  a  systematic  plan  of  bed-rock  drains^.    The  following  yeftr,  howerer, 
saw  the  full  dovclopuicDt  of  this  most  remarkable  g^lch. 

No  bettor  cxcnripliilcation  of  the  spirit  of  the  miners  and  iheir  peculiar  customs  can  be 
ofTertd  thuu  astudy  of  the  district  niles  and  regulations  for  the  government  of  placer  claimi. 
As  proving  a  good  example  of  their  kind,  and  containing  a  n^asonably  clear  and  concoe 
statement  of  the  wishes  and  rights  of  the  miners  as  expressed  t»y  themselves,  we  have  the 
following  rt'pulations  of  Alder  gulch.  These  laws  were  drafted  by  a  select  committee  choeen 
at  a  meeting  of  the  miners  en  masse;  the  motive  to  which  is  contained  in  the  following  pre* 
amble : 

TVTiereiw  tlie  laws  now  in  force  In  Falnrouthcr  district,  Miulison  county,  Montana  Territory,  ImTC  proved 
iuHuflk'icnt  to  protect  the  rights  of  the  luincrM  of  Miiil  district ; 

And  wlierea»  tho  riglitM  and  IntcrcHts  of  the  niin^ni  of  the  ditstrict  luro  of  ench  a  nature  oh  not  to  odzdtaf 
a  resort  to  tho  tcdioiu*  ii'mcdy  of  the  onlinory  prooeus  of  luw  for  evor>'  vioUitlou  of  thoae  rig^ht^ : 

Now.  then-fun*,  wo,  the  inineni  of  Bald  distnct,  iu  public  ibeeting  HrtReiuMod.  in  puntuiincu  of  legal  notice, 
for  the  punioMe  of  defeiuling  our  rightji  and  dnticx.  and  the  pn»tiH:tion  of  our  »cvcnd  iutcn>>tt<9,  doLcrtliT 
n*Holre  ujut  d(>t'l:tix>  that  the  rules  and  provii^lout}  foUowiug  ahull  be  tho  hiw  of  Fairwcuthcr  dh>trict  IhimiiMi 
duto of  cnucimcut,  viz:  September  Ki,  ISkA. 

Article  A. 

• 

Section  l.  ITerenfter  tho  ofBcers  of  the  diKtrict  nhnll  eouHiHt  of  a  pnn»ident  and  secretary,  who  shall  hoH 
their  offices  for  the  temi  of  i*ix  mouths,  and  uutil  their  Bucccsttors  ore  duly  elected  aud  cuter  upuu  the  dLr 
charge  of  the  duties  of  their  office. 

Sec.  3.  It  shidi  he  t1i(;  duty  of  the  nn'.sidcnt  to  call  a  meeting  of  the  miners  of  the  district  nt  any  timf  m 
tho  written  application  of  five  cinimnolders  of  the  district,  of  whieli  he  shidl  gi\  e  thnt*  <luy»'  nntice'  iirerintj 
to  tlio  dnv  of  meeting,  by  thn^o  written  or^rinted  advertisements  put  ut  throe  of  the  most  poblio  plucMli 
the  district,  and  lie  Hhall  preside  at  each  meeting. 

Sec  3.  It  shall  Ik?  tho  tiuty  of  the  secretui-v  to  attend  all  meetings  onlled  liy  the  president,  nnd  keep  a  trr 
record  of  the  pnHHK>din^  thereof,  and  lile  tLosumc  with  ihu  coujity  recorucr;  uud  lie  hhoU  prc«iiio  at  all 
m<*etings  when  the  pn-sident  is  absi>nt. 

Sec.  4.  Aftfr  huit  commenced  in  any  caee  wherein  the  title  to  n  chiini  is  culled  In  quertion,  neither  paitr 
shall  bo  held  liable  to  rejireftent  said  claim  during  the  pendency  of  litigation,  but  the  some  bbull  be  dctcici 
to  Ik*  ny)resented  in  favor  of  the  real  owner  by  oiK-i-ation  of  law. 

Sec:.  5.  Kvery  [)crson  sliull  be  entitled  to  houl,  by  pre-emption,  one  creek,  bar,  or  bill  claim,  aud  as  masj 
of  either  kind  hy  pim-hase  as  he  shall  repre>ent,  acrconliiig  to  the  laws  of  tlie  district. 

Skc.  fi.  Any  co-partnership  or  company  of  jM'rwons  shall  be  entitliMl  to  hohl  tl.e  srune  nam1w>r  of  clatmslff 
pn'-emntion  and  pnrchar^e  as  tho  numUtr* of  persons  comprising  such  co-p:utuership  or  eumpaur  vouidbe 
entitled  to  hohl  in  their  individual  cai>acitv. 

Sec.  7.  The  lessee  of  a  claini  "(if  he  fludl  have  agreed  to  completely  work  out  the  same,  and  his  leoiiel* 
reconled)  shall  be  entitled  to  hold  one  cLiim  by  pnveniptiou,  and  his  worji  done  on  the  Icui»cd  cLdm  xv^» 
em|»t*Hl  by  him. 

Sec.  j*.*Xo  |M*rflon  who,  having  pre-empte<l  a  rl;iim  by  recording  thereon,  has  forfcitM  the  Hnmo.  or  «b» 
has  f;ulcd  to  ii^'ive  a  gixnl  title  tlun'to,  or  \vh<»  shjill  in  good  faith  sell  aud  convey  llie  kui;v,  ^hdll  l>?  iL«.T«-l; 
drl):irr'  d  fionj  lioMinsr  aiiotluT  cl:iim  by  pn'-Miiption. 

Sr.c. '.».  I!v«ry  claim  sliiill  1m' coii,>i«.l<-h'd  MS  pi.*-«-mi>tod  upon  wliieh  tlie  pre-eni[)tor  or  purc-has^T  slmlUr 
lii:ii«<«'lf.  his  .'ig'-nt.  or  liin-d  hands,  pi'rfonn  lhi<-e  full  ihxya  ^\ork  in  «Mch  wrtk,  ni;d  sucli  rrpn«sii:t.iTi\<»V 
ea«'li  and  rNciy  chiini  \hni  mu'h  j)nM'ii)pt4>r  or  pimliasiriioMs  in  the  distrii-t.  prf»vid('d  tli.it  each  nndnJi' 
Maid  j'lainis  liave  been  <luly  rci-cnled;  and  if  ujiv  iMi'.son  sliall  represent  a  claim  hy  workiii^  th'-i-iMi  x\iil''r 
haviinr  his  liill  of  s.;h'  or  other  convfvanee  tln-reof  duly  iveorded,  tln.ii  ami  in  that  c;i.hi'  ho  filuiU  r.oc  i-? 
entith'd  to  liold  any  otlHM-  claim  in  tl.e  <(i>tnet,  either  b\  pri"-einptiMii  or  pll^tha^e,  but  hl.i.U  be  coiifini  dii-I 
lini'U'd  to  the  «-laiiii  ii[)itn  ^^  hieh  h"  lias  m)  >Atirked  until  it  is  n.-t'rjnli'*!. 

Si'.«'.  1(».  Co  paitm-rs  in  any  conipaiiv  or  eomiianie.-».  working  one  claim  in  the  district.  Hhall  1k'  ooi:>:uir.'J 
08  representing  tliereby  all  tjie  cliiini.«*lield  l»y  tlHUi  in  the  di.siriet. 

Sec.  II.  Any  claim  to  vhieh  a  drain  ditch  i.s  ronim'-need  or  beginning,  if  the  hohb-r  of  ilie  .s^ini'.- <V.3 
comiHxe  one  ot'  tin'  tliteli  romnany,  or  shall  put  andrjuitiiiiie  hand.-^  at  \vo:k  in  the  same,  ^ihail  be  cou^iJ•.■^t^l 
u^  (inly  repr«*s^'iiti'il  until  the  ((rain  ditch  is  cinnph'ted  to  siiieh  claim. 

Si:c,  J-J.  Tl'.e  al'S'.-iui-  of  any  jx-r.^oa  fmm  the  di.-tiiet  shall  u<»t  impair  or  invaMtlate  his  riglits  tlicreiu.  fr» 
vid«(l  liis  intrrf'.*«t.s  are  i«pr'es«'ntfd  bv  hi>»  pal■tlU'r.^  orngeiits,  or  u;*  n  in  his  cnjplo>. 

SKr.  I'A.  The  right  <  of  a  ^il■k  nanibir  sliall  be  respcclcU  daring  hi.?  ilhn>.«<,  und  the  ccrtiiiciite  of  a  jAvj*. 
cian  shall  b»^  sullieii'iit  cviile;;!!'  of  siH:h  ilhu'ss, 

Sr.i".  14.  -\ny  miner  who  sliall  have  exiM-nded  8r>00  «»n  hif<  chiim.  or  who,.for  want  of  mon«  y  fiiroppnUi; 
the  sann'.  i.s  unaMt!  to  ri'preaent  aeconling  to  hnv,  Nliall  luu  e  the  privileii"-  of  v  orking  on  any  i*>tl;i.r  rhi.r.  i: 
tlje  di^tri^•t  in  «ir«I<T  to  rai.^i*  mone\  t<i  enable  him  fully  ti)  open  his  own  claim.  piuvidiMl'lji^  ^]l;^;l  jtutJ 
notncs  on  lii-^  »»wn  c-laim,  stating  where  hv  is  itt  work,  and  his  ri^^hts  ^h:dl  bo  respi.vled  during  tlie  li:a(  id 
is  so  at  woik  for  otln-rs. 

i^v.r.  I.').  It  ^llall  and  mny  1k' hiwfid  for  any  person  or  company  to  dig  a  dnnn  ditch  tlinnitrh  :h«»  clainJf 
claims  of  any  pi  isoa  or  fompaiiy.  for  tin*  purpox'  of  draimin':  «iu<l  any  ivi-^^on  or  coM.;ia!.y  luakitig  i"*: 
ditch  .^iiall  Inue  a  lien  upon  any  ami  all  .^-ueli  claim;-,  thorouulily  draiin-d'tln  P'by  for  :i  ju^r  ji  nl  etinal  i-nir** 
tion  of  the  conT  tln-n-iif.     Diit  no  lii-n  shall  Ix'  enlorced  until  thi;  holder  of  iho*  claim  V.liettcd  then-'brsij  >  . 
avail  himself  of  the  I'cnelit  of  tluMlifcli.  *  *         f' 

Si:c.  l(i.  Tlic  water  in  any  creek  w  gulch  .-ball  Ix-loiicr  cxehisively  to  the  miners  of  the  cri'^-k  or  guh'h.       I  ^' 

Sec.  it.  Kach^Mdch  cl-.iim  shall  be  eiitiJb'd  tt)  one  hhiiee-liratl  of  water  of  imt  less  than  tw  i-iitv  iiK'l.'"*-"  I  '•: 
be  m«'a.-<nr<'d  Mibjeet  to  a  pr«'S8ure  of  six  inclH's,  and  ."^ueli  additional  <[a!iutity  as  may  be  in.ccs<^arv  fur  2;r:j:|  I  i  ■ 
puriHises,  if  mch  addititmal  (puintity  be  not  u-f*d  to  tli''  injury  of  the  ri:iht.s  of  ollurs 


Sec.  18.  Tln'  int•'n'^t  of  the  bolder  or  lioldti>»of  any  vn^'k  (Jr  guh-h  claim  is  beri-by  derlared  to  lie  a  choT^' 
intrre.Nt,  con.«:;'*ting  of  thf  ri^bt  to  the  po>sf»ion  of  t!e.»  land  and  tbe  wat»T  thenT.iH>jj  innep.-jrabl-.?  anilii:»i 
visible.  rxe<'pt  by  the  «(»n.«'rnt  of  till' ])arlv  or  panics  in  int crest,  i 
Bueh  an  i'xt('i:r  as  shall  r.ot  impair  or  inlrln^"'  tbe  rights  of  otlu-i-s 


Sec.  11».  No  pl'r^on  oi  pi  rs(«ns  iu  company  .'-ball  b-ivi*  tbe  liglit.  by  i^nM'mption  or  otberwi.-e.  t«>  claim  a! 
hohl  an  <xelu'-i\e  riu:bt  or  privilege  in  or  to*  any  jxirtion  of  the  water  in  ajiy  criH«k  <»r  gnleti  in  th»'  di">i:;i!. 
except  a.-*  herein  pro\ided:  and  any  ditch,  pipe,  cbaiiiiil,  Hume,  or  otb'-r  meaiiK  of  ciUiMvanee  Ihu:...> 
nunle.  or  wbieh  may  brrcafter  be  madi'.  by  w  bii-li  tin' watrr  iu  any  eu-ek  or  gulch  i:-.  the*  «ii>irit-t  ^^;lll^f 
directed  fiian  its  oii-iiual  t-banneland  caiTi<\l  beyond  anvcn-ek  or  g'aleb  cbiim.  wiiliont  b-.iving  in  the  em* 
or  pdcb  the  (piantify  of  water  l>elonginir  to  eacll  claim.  Is  beix'by  di-ehuvd  to  be  a  public  nui-iance,  amlruT 
be  abated  imnuMViattly.  in  such  way  and  manner  as  shall  be  in  accordance  with  the  Iaws\jf  tliis  Toriitci 
and  the  common  law  of  the  laud. 
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All  dams,  flames,  embankments,  or  other  obfitnictions,  which  shall  cause  tailings  to  accmnnlnte, 

>u  of  the  \rater,  to  the  domugo  of  the  miners  above  or  bclovr  the  sumo,  shall  Im  deemed  pablio 

nnd  may  be  abated  in  the  manner  hereinI)ofore  provided  for  other  eases ;  and  all  persons  injured 

jII  be  entitled  to  recover  damnjm*  of  the  person  or  persons  who  have  cn.»ated,  or  may  create, 

nr  ponuir,  upon  his  or  their  claims,  all  or  nuv  of  said  nuisances. 

Xo  miner  shall  so  run  his  tailings,  or  shovel  or  pile  up  the  same,  as  to  damago  any  claim,  either 

?low  him. 

Any  miner  of  a  creek  or  gulch  claim  who  shall  suffer  injury  by  the  escape  of  water  from  any  side 

.  Ik*  cntitknl  to  recover  damages  therefor  by  tlio  ordinary  process  of  law. 

Ir  shall  not  be  lawful  for  any  person  to  place  or  run  tailmgs  into  a  side  ditch  made  for  the  protec- 

it  or  drain  ditch. 

Evoij  claim  not  duly  represented,  according  to  the  laws  of  the  district,  until  the  clay  upon  which 

ill  th:s  district  may  at  any  time  hereafter  be  laid  by,  shall  \>o  forfeited :  nnd  it  shall*  be  lawful  for 

i-son  to  «econl  and  pre-empt  such  forfeited  claim  at  any  time  after  the  day  on  which  the  claims  in 

Hhnll  Ik?  laid  bv,  and  l)efore  the  first  day  of  Mav  next* following. 

Iion>after  all  claims  Bhnll  bo  deemed  to  bo  laid  by  during  the  interval  between  the  last  day  of 
d  tlie  lii-at  day  of  May  of  each  year. 

All  rules,  laws,  and  regulations  heretofore  in  this  district,  not  conflicting  with  the  laws,  rules, 
ions  herein  enacted,  arc  hereby  continued  in  force ;  and  all  laws,  rules,  and  regulations  heretofore 
•iillictiug  in  the  least,  in  whole  or  in  part,  with  any  of  the  laws,  rules,  uud  rcgulatious  herein 
■  any  portion  thereof,  are  hen^by  repealed. 
These  laws  shall  take  effect  and  be  in  force  fW>m  and  after  this  ICth  day  of  September,  A.  D.  18C4. 

Akticle  B. 

1.  Bar  mining  claims  shall  consist  of  100  feet  up  and  down  the  gulch  or  creek,  and  running  bock 

>f  the  bar. 

reek  claims  shall  be  100  feet  in  length,  and  including  the  bar  or  creok  bottom  and  head  of  the 

■ 
lII  discovery  claims  shall  bo  safely  held,  whether  worked  or  not. 
:he  centre  of  the  creek  shall  bo  the  line. 

ardly  from  Virppnia  City  wo  find  Bivin*s  gnleb,  which  drains  from  east  to  west 
^issamari,  a  tributary  to  the  Jctferson  river.  The  gviich  is  about  nine  miles  long, 
well  throughout  nearly  its  entire  length.  A  ditch  was  brougrht  in  from  Ram*s  Horn 
ih  a  sufficient  fall  for  the  introduction  of  bed-rock  flumes.  Still  further  north,  flow- 
ike  direction  from  the  same  range,  we  find  Mill,  Wisconsin,  and  Indian  creeks,  and 
^-mentioned  Ram's  Horn  creok,  none  of  which  appear  to  have  been  remarkable  for 
Dosits  of  any  magnitude. 

CO  very  next  in  importance,  subseoucnt  to  that  of  Alder  ^Ich,  was  Last  Chance 
(ir  the  site  of  the  present  city  of  Helena.  This  gulch  was  discovered  in  the  summer 
ind  the  first  claims  were  staked  by  a  company  of  some  20  or  25  persons.  This 
2T  locating  claims  for  themselves  near  the  point  of  discovery,  moved  further  down 
S  forming  a  new  district,  and  there,  likewise,  staked  off  for  themselves  an  equal 
f  pre-emptions.  Subsequently  a  party  of  immigrants  from  Minnesota,  arriving  too 
»ceed  to  Alder  gulch,  be<;au  prospecting  in  the  adjacent  tributary  gulches,  and  dis- 
le  diggings  of  Grizzly  and  Oro  Fino.  It  was  not,  however,  until  the  February  of 
ring  year  that  the  truth  in  regard  to  its  great  richness  became  generally  known. 

0  had  already  pre-empted  claims  and  had  worked  on  them  during  the  latter  part  df 
er  satisfied  prying  interrogatories  by  replying,  in  the  language  of  the  miners,  that 
re  making  gnib,"  or,  in  other  words,  gaining  nothing  beyond  a  bare  support. 

y  of  Helena  lies  on  both  sides  of  Last  Cbancc  gulch,  and  just  above  its  point  of 
with  the  valley  of  the  Prickly  Pear,  an  affluent  to  the  Missouri,  and  on  the  low 
firating  Last  Chance  from  Dry  gulch,  running  parallel  thereto.  Oro  Fino  and 
*e  tributary  to  the  former,  and  Bowery  and  Tucker  to  the  latter.  In  the  distance 
to  be  seen  the  jagged  peaks  of  the  13ear*s  Teeth  mountains.  The  hills  of  the  imme- 
lity,  however,  present  a  series  of  gentle  acclivities,  with  a  considerable  covering 

1  near  the  town  a  very  curious  intermingling  of  limestone,  sandstone,  and  quartzite, 
e  hills  back  of  the  town  a  heavy  body  of  granite,  from  whose  quartz  veins  the 
3d  adjacent  gulches  were,  beyond  a  doubt,  filled  with  their  auriferous  detritus. 
rms  the  actual  centre  of  a  very  extensive  network  of  placer  deposits,  embracing 
i\'  40  miles  of  greater  or  less  richness. 

Ik  of  the  auriferous  treafcure  is  now  exhausted.  Desultory  mining  is,  it  is  tnie,  still 
1  in  several  of  the  neighboring  ravines,  as  Last  Chance,  Nelson,  <&.c.  The  first 
liinpps  always  leave  behind  them  a  greater  or  less  percentage  of  gold,  dependent 
skill  of  the  workers  and  upon  the  form  of  the  dust,  whether  coarse  or  nno,  the 
iofr  saved  with  the  greater  case.  The  placers,  once  worked  over,  are  said  to  bo 
;  that  is,  will  no  longer  yield  a  profit  except  with  cheaper  laborer  a  more  thorough 
jiatic  method  of  mining.  The  diggings  now  fall  into  the  hands  of  the  Chinese, 
ntly  glean  the  fields  abandoned  by  the  whites;  or,  where  the  ground  is  favorable, 
It  up  by  capitalists  for  the  purpose  of  a  reworking  by  what  is  known  as  bed-rock 
The  treasure  overlooked  in  the  first  rude  washings  of  Alder  gulch  and  the  famous 
are,  &c.,  of  Helena,  yet  await  a  reworking  on  this  plan.  That  such  has  not  already 
( is  with  difficulty  explainable,  especially  in  regard  to  the  last  mentioned  gulch, 
miles  of  main  ditches,  carrying  4,000  inches  of  water,  miners*  measurement,  may 
diverted  to  that  end.  Undertakings  of  this  character  in  California  and  elsewhere 
1  as  much  if  not  more  than  that  obtained  from  the  first  washings. 
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It  would  be  impossible  to  ennmerato  here  all  or  even  a  lar^  proportion  of  the  g^ilches  ent 
of  the  mountains  within  25  miles  of  the  city  of  Helena.  Portions  of  the  same  placer  sTsten 
extend  across  the  Missouri  river  to  the  northeast,  and  others  again  bear  away  to  the  north  m 
far  as  Silver  City.  All  have  been  productive  in  a  crreater  or  less  degree.  Near  their  aourm, 
as  is  usual,  were  found  large  masses  of  gold,  called  nuggets,  and  a  dimiuishing  size  of  grain 
the  further  we  remove  down  stream. 

The  ravines  in  the  immediate  vicinity  of  the  town  were  but  poorly  supplied  with  wato, 
a  want  which  has  long  since  been  removed  by  an  elaborate  system  of  flumcd  and  ditches. 

A  ffw  of  the  more  prominent  gulches  may  be  enumerated  and  described,  as  follows: 

Last  Chance,  the  first  discovered,  is  seven  to  eieht  miles  long.  In  May  of  ItHjo  a  dnia 
ditch  was  run  underneath  the  town  to  drain  the  bea  r(»ck  of  this  gulch,  to  t|^e  more  couven* 
lent  extraction  of  the  pay  stratum,  which  averaged  some  4  feet  in  depth  by  IS  feet  in  width. 

Grizzly  was  remarkable  in  having  two  pay  strata,  the  one  above  the  other,  thus  proriag 
that  the  sources  of  gold  supply  were  tuppea  at  two  different  periods,  and  were  scjmrated  from 
one  another  by  a  deposit  of  non* auriferous  wash. 

Nelson,  first  prospected  December  2.'>,  IHt>4,  and  hence  called  Christmas  gulch,  is  distast 
from  Helena  eight  miles,  and  had  a  narrow  pay  streak  of  remarkably  high-grade  gold.  The 
auriferous  dirt  was  found  at  a  depth  of  ^{5  to  40  feet,  after  passing  through  a  l>arren  wash 
gravel.  The  be<l  rock  consisted  of  a  whitish  decomposed  sandstone,  having  upon  it  no  large 
amount  of  water.  The  gulch  is  some  six  miles  lung,  and  heads  near  the  aauie  summit  trom 
whence  issues  Grizzly,  and  runs  at  right  angles  to  the  last  named.  Nelson  gnlch  prodaced 
in  1 865  a  large  and  curiously  shaped  nugget,  resembling  an  oyster  shell,  and  in  value  ^'i^UTdb 

Dry  gulch,  so  called  from  the  absence  therein  of  a  running  stream,  produced  earth  (suffi- 
ciently rich  to  pay  for  hauling  to  water,  a  distance  of  one-half  to  one  and  one-half  miles. 

To  the  east,  and  between  Helena  and  Montana  cities,  are  two  dry  gulched,  each  about 
nine  miles  long,  running  very  nearly  parallel  and  heading  in  the  same  summit. 

Across  the  Missouri  river,  some  20  miles  southeast  of  Canon  Ferry,  wo  find  Diamond  City 
and  the  famous  Confed«>rate  gulch.  From  one  of  the  bars  of  this  ravine  a  small  party  of 
five  or  six  men  are  said  to  have  taken  out  in  the  summer  of  18G4  about  1,400  poundi  tf 
gold  dust,  in  value  nearly  $;3(K),0l)0  coin.  Confederate  is  situated  nearly  35  miles  east  of 
Helena,  und  in  that  part  of  Gallatin  county  named  in  honor  of  the  late  General  Meagher. 
It  takes  its  rise  in  the  ]^lt  range  of  mountains,  and  pursues  a  southwest  course  for  K'l  miles. 
Diamond  City,  the  nucleus  of  a  very  extensive  series  of  hydraulic  workings,  is  on  Coided- 
erate  gulch,  six  miles  from  its  source.     The  bed  rock  consists  of  slate. 

As  tributary  gulches,  we  find  Cement,  Montana,  Greenhorn,  Boulder,  Baker,  &c.     Imme-  \ 
diatfly  above  the  town  are  the  groat  bars  called  Montana  and  Last  Chance.     Four  niilt? 
north  of  CoufeJeniic,  and  niiiniiic^  parallel,  we  have  White's  gulch,  and  p:uwing  over  the  \ 
summit  wo  arrive  at  1  houuis's  gnlch. 

Dismissing  with  this  cursory  dosoription  the  placers  to  the  east,  wo  may  briefly  toiicli  nivin 
those  west  ot  the  main  raiigo.     The  latter,  amid  t\n'  general  impoverishment  of  the  w  a>hing«. 
have,  during  the  past  season,  attracted  more  attention  thati  any  others.     l*r».nninent  ainoaj 
these  are  the  gulches  in  the  vicinity  of  IJlackfoot  City,  which  is  situated   in   Deci   Liwli 
county,  aad  distant  iVuni  H«'lena  25  miles  by  the  trail.     Opposite  to  Heloi:;i,  bt'iujr  un  liu- 
other  side  of  the  range,  and  draining  from  off  the  western  slopes  towards  the  west  and  s^Mih- 
west,  wo  find  the  Little  IJlackloot,  Cottonwood,  and  Silver  Bow  creeks,  which  fi»rm  the  i 
easternmost  afilueuts  to  the  IIcU  (iato  river.     These  streams,  with  their  minor  triliutarie*.  I 
give  rise  to  numerous  gulches,  of  which  the  more  important  may  be  enumerated  and  describ*J  ' 
as  follows :  Tiger  gulch,  the  first  struck  in  the  vicinity,  was  discovered  by  C«»ionel  PeoiWr- 
ton,  Hujrh  Hcaltou,  and  party,  late  in  the  winf(tr  of  1K>4      Ophir,  discovered  in  the  >prjju:  ( 
followiup:,  lies  to  the  north  of  and  is  tributary  to  the  Little  Jilackfoot.      We  have,  furtl^.T. 
^IcClellan.  near  B'ackfoot  City  ;  Washington,  west  of  and  some  1*2  miles  distant  from  <.)|»bi::  ,' 
Jefiersou,  parallel  to  and  two  miles  distant  from  Washington;  Madison,  two  and  a  half  laib  ; 
northwest  vi  Jefterson  ;  and  Cjirpenter's  bar,  some  two  miles  east  of  L»lackfoot  City,  fonninf  I 
a  portion  of  a  long  rolling  prairie.     Northwardly  from  the  last-named  gulch  is  found  a  seri« 
of  veins  bearing  away  towards  Snow  Shoe,  Deadwood,  and  Uncle  Ben's  gulches,  whiit 
head  near  the  ciests  ot  the  main  range.     On  the  very  highest  point  of  this  vicinity  tt<y  ( 
were  found  dry  diggings  sutficiontly  remunerative  to  warrant  hauling  the  aurilerous  eanli* 
long  distance  to  water,  down  the  mountain.     Hero  a  nugget  was  found  in  value  som«.ivf..; 
over  So.tMiO  in  coin.     Tlio  lormation  of  this  district  consists,  in  the  main,  of  granite,  witi 
occasional  stretches  t»f  clay  siaie  near  the  base  of  the  mountains,  and  occasionally  a  ifpt<.i*  i 
of  indurated  talcose  slate.  '  . 

There  fuither  appears  quite  an  extensive  bo«Jy  of  phicers  on  the  south  side  of  the  HellGi^-  '. 
river,  and  in  the  mountains  enclosing  the  valley  of  the  Door  Lodge.     Of  these  we  irJJ  * 
ennmenrto  Elk  creek,  some  14  miles  long,  with  a  pay  stratum  of  about  four  t'k^i^t :  Ho.ir  jralcJ- 
seven  to  eijiht  miles  long,  with  a  bed  rock  covered  up  to  a  depth  of  40  feet;  also  l>afc'  j 
Deof),  Kuck,  Diniglas,  A:c. 

Tiio  placers  of  Silver  Bow  and  Butte  City,  seven  miles  above,  ate  situated,  likewise, « 
the  western  slope  of  the  southeastern  extremity  of  the  Deer  Lo<lge  valley  and  about  i.K»  :]i> 
distant  from  Virginia  City.  The  Silver  Bow  diggings  were  discovered  in  July,  l-ri*^,  '.r^ 
prospector  named  Barber.     For  six  months  subsecpient  thereto  they  attracted  but  little  siie^  . 
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tion.  The  sndcess  of  tho  Pennsylvania  company,  however,  again  broujrht  them  into  notice 
so  favorably  that,  as  a  result,  claims  were  Uiken  up  and  recorded  a  distance  of  :i3  miles. 
The  creek,  especially  in  the  lower  portions,  has  the  veo'  insi^ificant  fall  of  little  more  than 
four  inches  to  the  100  feet,  whereby  the  draiua^  is  rendered  difficult  and  a  dump  for  the  tail- 
iDf^s  almost  unattainable.  The  gold  dust  from  this  locality  has  the  unenviable  notoriety  of 
being  of  a  lower  grade  of  fineness  than  that  from  any  other  gulch  in  the  Territi»ry,  coining 
from  $12  to  $14  per  ounce,  while  the  average  of  the  other  gulches  runs  from  $i(>  50  up  to 
^20  40  per  ounce.  The  latter  yield  is  producible  only  from  choice  and  clean  dust  from  high 
lands.  This  gulch  and  Silver  Bow  head  in  tho  8»me  summit,  and  very  nearly  opposite  to 
one  another,  the  former  being  on  the  eastern  and  the  latter  on  the  western  slope,  and,  curiously 
enouf^h,  the  one  produces  the  richest  and  the  other  the  poorest  gulch  gold  of  Montana. 

A  iew  miles  west  of  Silver  How  we  find  German  gulch,  tributary  to  Deer  Lodge :  it  is 
some  15  miles  long,  and  was  discovered  in  18G4  by  a  jmrty  of  Germans,  who  are  believed 
to  have  been  more  than  ordinarily  successful. 

The  placer  deposits  of  Montana  have  been  workt^d  with  tho  same  contrivances  for  saving 
gold  as  were  used  in  California  :  the  primitive  rocker  and  the  long-torn  have  given  place  to 
the  improved  strings  of  sluice  boxes,  and,  where  tho  ground  permitted  a  sufficiency  of  fall. 
bed-rock  flumes  and  hydraulics  have  lent  their  assistance  to  facilitate  tho  extraction  of  the 
Hfuld.  Where  the  bed  rock  lay  deep,  and  where  the  pay  stratum  was  covered  up  to  a  consid- 
erable depth,  the  auriferous  gravel  was  obtained  by  sinking  shaits,  drifting  out  and  raising 
it  to  the  surtacc  by  bucket  and  windlass. 

In  a  country  so  widely  covered  with  driA,  many  very  rich  deposits  have,  beyond  question, 
bAn  overlooked,  owing  to  tho  great  body  of  barren  matter  overlying  them.  This  supposi- 
tion is  rendered  the  more  probable  when  we  reflect  upou  the  small  number  of  deep  placers 
or  cement  diggings  yet  brought  to  light. 

A8suming*a8  true  the  usually  accepted  theory  of  the  formation  of  placer  deposits,  viz.,  the 
disintegration  of  some  pre-existing  series  of  quartz  veins,  either  by  flowing  waters  or  by 
the  beating  against  them  of  tho  waves  of  some  inland  sea,  and  wo  cannot  faU  to  accept  tho 
belief  that  placers  richer  and  more  extensive  thari  any  heretofore  discovered  yet  await,  under 
great  hills  of  gravel,  some  fortunate  prospector. 

Gold  Product  of  Montana. — We  must  premise  any  estimates  by  the  statement  of  the 
peculiar  difficulties  of  arriving  at  any  conclusion  susceptible  of  a  demonstration.  In  the 
first  place  local  interests  and  territorial  pridu  combine  wiiii  a  mistaken  estimate  of  the  value 
of  placer  deposits  to  enlarge  the  returns  of  bullion.  Tho  surface  washings  ought  not  to  be 
regarded  other  than  in  the  light  of  an  advertisement  for  a  district :  ephemeral  producers 
of  wealth,  they  leave  nothing  behind  them  but  desolation,  and  unless  supplemented  by  other 
sources  of  revenue,  give  rise  to  a  fictitious  prosperity,  to  bo  followed  by  a  period  of  depres- 
sion and  stagnation.  The  hiatus  between  piufirable  phvcers  and  remunerative  quartz  mines 
is  now  apparent  here  in  Montana.  Some  little  time  is  requisite  to  educate  the  community, 
by  hard  experience,  to  a  realization  of  tho  radical  ditfereuce  between  surface  washings  and 
deep  vein  mining.  The  placers  yield  up  their  treasures  with  a  comparatively  trifling  outlay 
of  time  and  capital.  The  (quartz  veins,  on  tho  contrary,  forming  tho  basis  for  permanent 
undertakings  and  returns  ot  profits  through  a  long  series  of  years,  cannot  bo  made  immedi- 
ately productive,  except  through  fortuitous  concurrence  of  favorable  circumstances.  Patience, 
foresight,  and  tho  exercise  of  a  true  economy,  seldom  fail  to  prevent  great  losses,  and  in  most 
cases  return  an  enormous  profit. 

Tho  proportion  of  bnlliim  produced  by  the  vein  mines  has  not,  as  yet,  amounted  to  any 
considerable  percentage  of  tfie  gross  yield,  and  hence  does  not  call  for  a  separate  estimate. 
The  year  le^,  however,  will  doubtless  demand  from  this  source  a  more  detailed  consideration. 

Another  difficulty  in  tho  way  of  a  precise  statement  of  gold  product  is  due  to  the  fact  that 
large  quantities  ot  dust  can  bo,  and  doubtless  have  been  removed  northwardly  into  the 
British  ]K)Ssessions  of  which  no  record  is  possible.  Again,  the  distance  of  land  transportation 
to  Fort  Benton,  the  head  of  navigation  on  the  Missouri,  is  so  trifling  that  merchants  and 
miners  act  as  their  own  trantjportation  agents,  and  hence  the  preciso  amount  carried  away  by 
tbem  can  never  be  ascertained.  Montana's  bullion  account,  at  least  until  18(>5,  was  largely 
credited  (o  Washington,  Idaho,  or  Colorado,  and  heuco  the  tables  as  reported  by  the  United 
States  mints  do  not  represent  her  true  yield. 

I  am  indebted  to  tho  United  States  revenue  collector  for  the  following  figures,  which  form, 
in  my  judgment,  a  more  reliable  series  of  estimate  for  Montana  than  have  over  been  given 
to  tho  public. 

Tho  product  of  186*2  may  bo  set  down  at  §800,000,  and  was  duo  almost  solely  to  the  placers 
at  Honnock.  The  great  body  of  the  miners  were  then  very  poor;  no  considerable  stocks  of 
^oods  were  at  hand  to  tempt  purchasers,  so  that  but  a  small  proportion  of  the  yield  came  into 
the  possession  of  traders,  whose  shipments  could  be  determined  to  a  degree  of  reasonable 
exactness.  In  the  absence  of  banks  or  any  safe  place  of  deposit  the  miners  were  accustomed 
to  ^^ cache"  their  earnings,  and  to  await  u  favorable  opportunity  for  exporting  tho  gold  from 
the  country. 

The  product  of  the  following  year  was  largt^ly  increased  by  the  discovery  and  partial 
opening  of  the  mines  of  Alder  gulch,  and  may  safely  be  estimated  to  have  reached  a  total  of 
$£*,000,U00. 
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In  1^04,  Alder  gulch  was  fully  developed,  and  with  Bannock  and  the  other  didlricts of  (k 
Territory,  the  amount  produced  reached  some  $16,000,000. 

The  year  I8t)5  was  the  gala  year  of  Montana,  the  rich  network  of  gulches  centriDe  abort 
Helena,  the  famous  Confederate  gulch  across  the  Missouri,  and  tbe  diggings  near  Bidcfc- 
foot  combined  to  awtll  the  product  to  at  least  8J8,0OO,00O. 

In  the  year  18(56  the  placers  began  so  show  symptoms  of  exhaustion;  more  extended 
workings  were  necessary.  Great  flumes  and  ditches  were  built,  and  hydraulics  were  aoder* 
taken  to  wash  localities  unworkable  without  the  aid  of  capital,  and  by  nature  nusupplicd 
with  water.     As  a  result  we  may  estimate  for  that  year  a  production  of  about  ^IT.SOO,!^*!. 

The  amount  yielded  by  the  present  season,  1867,  now  nearly  closed,  has  been  very  laaw- 
rially  less  than  that  of  the  past  year,  and  a  liberal  estimate  would  not  set  the  figure  bigfaei 
than  $12,000,000.     Tabulating  tlie  above  figures,  we  have  the  following  : 

Cold  product  of  Montana, 

In  18t^i>  a  yield  of $600,000 

In  1^63  a  yield  of g,U00,0l« 

Inlf^Ol  a  yicldof 16.000.OtiO 

In  1865  a  yield  of 18, 000.  WW 

In  1866  a  yield  of 17.50il,0I.V 

In  1667  a  yield  of r2,OOL»,Ol)0 

Total  for  six  years 7;».100.^ 

As  corroborative  of  the  reasonableness  of  the  above  estimates,  we  may  present  the  follow- 
ing  conclusions  dtTived  from  a  multiplication  of  the  total  average  population  by  the  avenge 
cost  of  living. 

As  already  s!feted,  the  population  of  the  Territory  during  the  three  years  1864,  1865,  and 
1866  remained  very  nearly  uniform,  numbering  from  21,000  to  24,05»U  souls.  If  now  W6 
^lace  the  average  at  :;^i,500,  and  assume  that  the  gn>at  mass  of  the  community  were  at  t)tt 
close  of  this  period  no  bettor  off  pecuniarily  than  before  ;  that  is,  that  the  placers  have  far> 
nished  a  bare  subsistence  for  the  people  and  no  more,  And  further,  rating  thcHvemgo  cost  of 
living  as  low  as  $750  per  annun  for  each  individual,  wc  have  a  totiil  of  $l(>,875,00u  average 
amount  of  product  of  the  placers  for  three  years.  Comparing  this  result  with-  the  average 
of  the  estimates  of  Mr.  Laugford  and  we  tind  between  them  a  remarkable  coincidence  ac<i 
striking  corroboration. 

Loot:  MiNiNc;. — In  treating  of  the  distribution  of  the  various  niotals  and  iniueraU  r«'I>>  \ 
ence  wjus  incidentally  madv,*  to  tbe  dl.stiicts  containing  quartz  lodes.  These  have  l»*-a 
fouml  ahno.st  universally  at  the  heads  of  the  gulches  or  within  a  short  distance  of  nil  Knft.i- 
ties  heretofiae  noted  a^*  prolitic  centres  of  placrr  deposits.  In  addition,  \v»f  have  a  uumhi-rt'i 
districts  unc<»unected  with  the  gulch  mines  and  productive  of  smelting  or  amalg<Miiaiing  ore?, 
some  of  which  are  amongst  those  vt'  greatest  promise  in  the  T<'rritory.  ' 

It  is  as  yet  preinatuie  to  spi-ak  of  any  extraordinary  developments.     This  is  owing  to 
two  causes,  first,  th«^  youth  of  the  Territory,  and  secondlV,  the  peculiarity  of  the  local  laws. 
In  this  connection  we  uuiy  couipare  the  laws  aud  customs  of  the  mid-contiuenral  terriii-r;*-?    i 
with  those  of  the  Pacific  coast.     'J'he  latter  are  imbued  witli  the  spirit  of  the  Mexican  **<):-    | 
denanza  de  Mineria,"  in  many  lespects  the  most  perfect  mining  code  ever  invented,  whiic 
the  rorriier  are  almost  entirely  a  home  production  and  are  lounded  upon   a   totally  diiieroU 
conception  of  mines  and  niining.     The  animus  of  the  one  implies  that  all  miners  aiv  a  pri.-ri    I 
valueless  until  the  contrary  be  proven  ;  that  of  the  other  presupposes  precisely  the  rever?^'. 
The  one  enc<turages  reasonably  large  hoMings  so  that  the  ore  zone  on  the  veiii  ditnini^hii:::    •, 
or  dissappearing  at  one  point  may  be  sought  for  at  another  wiihout  incurring  anew  the  eiji-    | 
lay  for  shaft,  hoisting  works,  pumps,  *.Vc.,  in  a  word,  the  expense  of  the  coujpleie  paraj-lier-    / 
nalia  of  a  working  sliafr ;  the  other,  with  xr.ry  small  holdings  and  aggn'^r.^tod  owneifstiij-s 
complicates  unneeessarily  and  unreasonably  the  risks  attending  most  mining  adven:ure>. 

Ihe  law  of  January  17,  Ir^JiT),  placing  mining  claims  on  the  same  footing  as  real  i-<:MC,    1 
has  re-ulted  disadvautageou^ly  to  the  community,  and  has  confeired  upon  the  individnnl  tc 
other  gain  than  the  doubtful  ^%tisfaetiou  of  a  clear  title  to  what  may  or  may  not  prov,- J 
value.     No  sytjtem  of  mining  regulation  can  be  beuc^ticial  which  «ucourages-  the  holdiLj oi" 
quartz  veins  without  even  the  pretence  of  developing  them.     .Smallholdings   are  com::.ci!'i-    " 
able  in  the  youth  of  the  interest  provided  they  are  worked :  otherwise  iJioy  are  a  po.'-::lvi'    i' 
injur}',  and  a  drag  on  tke  wheels  of  development. 

On  the  other  hand,  no  le;;islation  can  meet,  with  popular  approval,  nor  indeed  merirs  an  ' 
instant's  con>id('ration,  which  does  not  include  some  i)lan  for  recognizing  ibo  services  otiiir 
I)rospector.  (lent rally  pot)r,  they  inciu*  every  risk  and  privation  to  discover  th»'  K^caJ'.ou 
of  the  ore-bearing  veins.  .Such  men  deserve  at  the  hands  of  a  just  and  parental  gDvernuu'J*. 
a  treatment  commensurate  with  tlnir  services.  The  rewards  oV  mining  advijntures  are  ho. 
so  numerous  nor  so  equally  distributed  as  to  justify  any  legislation  lending  to  crijjple  ib." 
miner  or  to  «liminish  prospecting. 

Too  little  legislation  is  far  preferable  to  too  much,  and  until  the  present  congressional  ii-v    • 
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be  tried  by  the  touchstone  of  practical  experience,  any  funhor  emendations  or  adJitions 
tberoto  are  prematare  and  pernicious.  The  lovera^  posseAsed  by  capital  will,  of  it:>elf,  exert 
a  sufficient  power  against  the  prospector,  withont  the  additional  imjietus  of  hostile  legisla- 
tion. The  happy  mean  is  to  be  sought,  which,  while  it  furthers  prospecting  and  encouragres 
development,  do<.'s  not  bear  too  harshly  upon  the  miner,  and  while  it  recognizes  the  merits 
of  the  honajide  claim-holder,  does  not  screen  the  mere  speculator. 

It  may  be  objected  that  many  companies  formed  at  a  distance  from  ^lontana  are  possessed 
of  many  thousands  of  feet  of  quartz  claims  ;  this  mny  readily  l>c  admitted,  and  still  they 
bfar  the  seeds  of  their  own  ruin,  for  the  simple  reason  that  they  hold  too  many  feet,  too 
iv'dely  separated  to  be  able  properly  to  open  any  |>ortion  of  them ;  and  ir.oreover  should  the 
company's  enterprise  disclose  a  valuable  body  of  ore,  they  find  themselves  in  possession  of  a 
contiguous  stretch  of  vein  too  small  to  Aiore  thon  meet  the  outlays,  when  a  larger  ownership 
MTould  have  insured  a  brilliaut  profit.  They  tind  it  further  to  be  impossible  lo  purchase  the 
adjoining  claims,  whose  value  alone  is  due  to  their  own  labors. 

These  considerations  will  s<:rve  to  account  for  the  comparatively  trifling  development  of 
the  quartz  interests  of  the  Territory.  Unlike  the  placers,  winter  offers  not  the  least  obs^Acle 
to  a  profitable  f'xploration  of  the  vein  mines ;  the  severity  of  the  season  rendering  work  in 
the  open  air  difficult,  if  not  impossible,  redounds  only  to  the  interest  of  the  quartz  claims. 
Labor  having  no  other  field  of  employment  is  then  abundant  and  cheap,  and  while  the  sur- 
face is  wrapped  in  a  mantle  of  snow  and  ice,  the  miner,  under  ground  and  unexposed  to  the 
elements,  pursues  his  labors  in  an  equitable  and  agreeable  temperature. 

Many  of  the  best  mines  of  the  world  are  in  countries  visiteu  with  winters  of  far  greater 
■everity  than  those  of  Montana.  The  explorations  are  never  retarded  from  this  cau^,  and 
except  as  a  source  of  physical  inconvenience  the  severity  of  the  weather  is  a  matter  of  very 
irittinii:  moment 

As  the  fail  est  exponents  of  the  mining  interests  of  Montana,  we  may  select  the  following 
examples.  Amongst  the  furthest  developed  and  longest  worked  gold  lends,  we  may  instance 
the  Oro  Cache,  near  Virginia  City,  and  the  Owyhee  or  Whitiatch  Ikiion,  near  Helena 
City.  As  an  example  of  the  results  of  smelting,  we  have  the  case  of  the  furnaces  at  Argenta, 
near  Bannock ;  and  lastly  the  veins  west  of  the  range  in  Flint  creek  and  viciaity,  which 
have  recently  been  a  point  of  considerable  attraction  from  the  promise  of  an  abundance  of 
■ilver  ores  suitable  for  amalgamation. 

It  will  be  impossible  partii'ularly  to  describe  all  or  even  any  considerable  proportion  of 
the  prospectively  valuable  vein  mines  of  the  Territory,  whose  future  developments  may 
cliange  their  present  relative  pre-eminence.  In  lieu  thereof,  I  have  selected  such  mines, 
works,  &c.,  as,  in  my  judgment,  best  exemplify  the  present  status  of  the  ])ermauent  nifbing 
iutiTests  of  the  Territory. 

The  Oro  Cache  lead  is  situated  in  the  Summit  district  of  Alder  gulch,  south  of  Virginia 
City.  It  was  discovered  as  early  as  i'r<>4,  and  work  was  he^an  thereon  Decen:ber  1  oi  the 
same  year.  The  vein  near  the  surface  had  a  width  of  two  teet,  which  gradually  increased, 
as  the  shaft  was  extended  downwards.     The  average  width  is  about  :{0  inches. 

The  surface  ores,  consisting  of  decomj)Osed  quartz,  yielded  from  $75  to  if  lUU  cuiTency  per 
ion,  while  the  average  working  yield  ot  the  clean  ore  has  been  up  to  the  present  time  about 
$50  currency  per  ton. 

A  shaft  1*J0  feet  in  depth  has  been  sunk  by  the  Montana  Gold  and  Silver  Mining  Company 
on  the  second  claim,  of  VOO  feet,  southwest  ot  the  point  of  discovery,  and  ore  has  been  extracted 
yielding  $50  currency  j»er  ton.  The  same  company  anialgamate  the  oies  in  pans  4  feet  10 
inches  in  diameter,  in  which  revoive  two  wheels,  weighing  two  tons  each.  This  method  is 
said  to  be  very  effective  in  the  reduction  of  the  goldbetuing  sulphurets.  In  the  ^ame  district 
we  find  quite  a  number  of  promising  quartz  lodes,  and  four  mil]   in  or  near  Summit  City. 

The  Whitiatch  Union,  sometimes  called  Owyhee  lead,  is  situated  south  of  Helena  City, 
and  on  the  divide  between  Oro  Fino  and  Grizzly  gulches.  The  lesul  was  discoveretl  dmiug 
the  winter  of  1804.  and  work  was  begun  in  the  succeeding  spring.  As  this  lo<le,  up 
to  the  present  time,  has  yielded  a  greater  amount  of  bullion  than  any  other  in  the  Territor\', 
it  cannot  be  considered  invidious  to  Ix^stow  upon  it  more  than  passing  mcniiou  and  descrip- 
tion. This  vein  has  given  employment  to  two  proprietary  and  two  custom  mills.  Near  the 
developed  portion  of  the  lead  there  has  sprung  up  a  fiourishiiig  mining  town,  known  as 
Uuionviile  or  Kosevelt,  the  former  appellation  meeting  with  the  more,  gcpesal  ju-ceptance. 
The  country  rock  is  granite,  the  micaceous  component  of  which  apfKsars  in  the  form  ot  black 
scales.  NeAr  the  surface  the  vein  was  broken  in  many  places,  running  tiat,  and  very  irregu- 
larly. At  the  lowest  i>oints  reached  by  the  National  Mining  and  Kxploring  Company  of  New 
York  and  the  Whitiatch  Union  Mining  Company  of  Helena,  the  vein,  carrying  a  S|tM'ies  of 

3uartz  difiering  somewhat  from  that  near  the  surface,  seems  to  have  taken  its  true  dip  and 
irection.  The  width  of  the  vein  is  variable  from  '^6  inches  to  5  or  (>  feet,  and  at  times 
widening  out  much  further.  The  yield  of  the  properly -cleaned  rock  averages  between  .^'lO 
aud  $G0  per  ton.  The  mean  yield  of  the  entire  vein  mass,  has,  however,  run  as  high  as  ^46 
to  ^iO  per  ton. 

The  custom  mills  have  taken  the  ore  from  the  dump,  and  have  crushed  and  amalgamated 
the  same,  according  to  the  contracts,  either  for  one-half  the  gross  product  in  one  mill  or  for 
911  per  ton  in  another.    Captain  W.  W.  De  Lacy,  who  has  made  the  survey  of  the  load,  in 
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accop^Hnrc  with  the  provifiions  of  the  congTo.<8ional  mining  law,  gives  the  direction  of  lit 
vein  south  8-1^-  ^4'  cast.     A(]ji>iuiug  one  Another  on  the  lead  are  four  different  onvnershipB. 
viz:  thft  W'hitlatch  Union  Sliniug  Conjpany,  the  I.  X.  L.  Mining  Company,  the  Natiouil 
Mining  and  Kxj»loring  Company,  and  tlie  rhlladelpliia  Enteipripc  Company  ;  of  which  tie   J 
fiist  is  the  only  company  iM)SM'8.sine  a  contirrur.us  hoKling  of  r»(.K)  feeL  I 

Arcknta  SMKLTiN«i*\\  <»KKS.—  Iheso  woiks  were  constructed  by  the  St  Lcmis  and  Mon- 
tana Mining  Company,  under  the  direi'tion  and  per^$0Dal  supervision  of  Aug.  Steitz,  minis^ 
engineer,  who  untortnnately  fell  seriously  ill  very  soon  alter  their  completion.  They  col- 
Rist  of  one  German  double-cupola  furnace,  which  is  used  for  smelting  the  ore  with  ap|yro> 
piiate  fluxos,  after  it  has  been  subjected  to  a  calcination  as  thorough  as  possible  in  heap«or 
open  heurths  :  also  a  large  German  cupelling  furnace,  capable  of  holding  at  once  a  chargt 
of  five  t(tns  of  rich  lead,  and  so  constructed  as  to  admit  of  after  charges  to  the  total  amuuct 
of  1(1  or  more  tons.  The  weight  of  the  charge  nuist  be  regulated  accordinc^  to  the  percentage 
of  silver  contained  in  the  lead.  Two  fans,  cased  in  wooden  housings,  and  driven  oy  a  «nuLl 
8ti  am  engine,  lumitih  a  supply  of  air  for  the  blast  of  the  cupola  and  cupcllation  Lmith. 
Eaoh  of  these  iaus  is  about  ttmr  feet  in  diamctef ;  either  of  which,  alone,  is  amply  sufficient, 
but  two  have  been  constructed,  to  guard  against  the  accidental  breaking  of  tne  one  or  the 
other.  The  capacity  of  the  furnace  is,  according  to  the  ore,  fn)m  two  to  five  tons  per  day  of 
24  hours.  The  ores  smelted,  chiefly  from  the  Legal-Tender  lode,  consist  of  carbountcs  and 
oxiilos  of  lead,  and  sulphurets  of  lead,  or  galenas. 

The  rich  U>ad  is  tapped  into  an  exterior  l)asin  as  often  as  n  sufficient  quantity  hait  been 
reduced  from  the  ore  to  till  tho  furutice  to  the  level  of  the  forehearth,  aud  has  contained  frwm 
$*J(Mt  to  ^oOpcr  ton — the  last  amount  having  been  produced  from  a  few  tons  of  choice  on 
•melted  under  my  din.>ction  in  June  last. 

lU'sides  the  Argenta  furnaces,  we  have  near  Bannock  a  lead  furnace  and  cnpellntion  heartb, 
recently  constructed,  for  reducing  the  ores  from  the  Huron  district;  also,  a  second  small  for- 
nacH  (in  the  road  between  Argenta  and  Bannock.  Further,  there  has  been  in  operation,  near 
Butte  City,  Deer  Lodge  county,  a  small  furnace  to  test  the  copper-bearing  ores  of  that  vicin- 
ity. There  is  now  building,  and  will  shortly  be  in  operation,  an  Ameiicau  hearth  to  smelt 
the  ores  <»f  the  Gregory  lode,  situated  near  Jefferson  City,  in  the  county  of  Edgerton.  And 
la.^'tly,  the  quartz  mines  of  Flint  Creek  district.  These  lends  arc  situated  iu  Dver  Lodge 
county,  west  of  th«'  main  range,  on  an  arm  of  Flint  creek,  Mb  miles  from  its  point  of  jtific- 
tion  with  the  Hell  Gate  river. 

In  the  vicinity  of  the  mines  there  has  spnmg  up  quite  an  extensive  town,  called  Phillip?- 
burg.  The  disirict  ^\as  discovenul  in  December,  Ir^M,  bv  a  prospector  named  Ilortou,  while 
on  ft'hunting  excursion.  L«»cati<»ns  were  made  bv  him  in  the  fdllowinjj  Mav.  and  t!ie  Jis- 
Iric't  has  received  the  name  vt'  tin-  di.scoverer.  Little  wjis  done  until  the  piesent  year,  wiui; 
a  St.  Loui>.  eoniimny  begun  the  eie('ti(»n  of  a  tnill,  with  the  a^jpliauces  for  auialganiaiiii^  »!;• 
ver  ores,  ordcrea  specially  frcfUi  California  The  locality,  thus  calird  prominently  intouetiiK 
has  been  covered  with  a  j>ertect  forest  of  stakes,  and  every  projeer.ng  roek  has  been  i«.K'a:«l 
and  rte<»rdeil  as  a  quartz  lead.  No  bullion  has  been  as  yet  produced  other  th;in  u  lew  suiali 
ingnts  of  silver,  the  yield  of  an  airastia.  The  ores  are  genonilly  of  such  a  clmtaciei  a<jv:-  ' 
nut  of  reduction  by  anialpamalit^n.  Several  of  tlu;  principal  ludes  will,  it  is  bi-lieved,  rtlu'a  ( 
V(  ry  large  amounts  t>f  siher  bullion. 

Coi'i'Dll.— Beside  the  sniali  amount  of  cctpper  regnlus  and  l/.ack  copper  yielded  by  :l.e    ( 
ex^MMiniental  smelting  furnace  n«  ai  Butte  City,  a  conside'able  sliijaneiit  of  cop]»er  on >  K-"    , 
bet  n  made  fnuu  the  niin-'S  at  the  head  of  the  Miiseleslielj  river.    The^e  j»ropenies,  f>wiii>«]  br 
capit!i!i>ts  of  St.  Louis,  cany  carbonates.  oxi«l(S  and  silieates  of  copper,  that  i.*<.  the  ;iv.vus- 
tiMned  surfaee  ores,  while  at  gnati'r  depths  will  be  IojuhI  the  usual  }eIlow  sulphurets      lu 
this  eoiniection  it  may  be  perunssjble,  to  stsite  that  a  postal  route  has  been  estabiishetl  fo'iL 
Helena  to  St.  Pnul,  Minnesota,  a]<»ng  llie  Musclesholl  river  and  past  these  mine*.     Ktf«»^'i<    '. 
aio  nt.'W  making  to  diveit  the  carriage  of  freight  fioni  Ft)rt  Jjcnton  to  a  point  at  the  moi:;l:    i 
of  this  river.     Steamers  can  roach  the  latter  point  so  long  as  the  river  is  not  in)|>e«^Mjby  i.'e.     , 
while  the  lormer  is  aeeessible  only  during  the  time  (»f  tlu;  eontinnance  of  the  increment  tVoD. 
the  n:elting  snows.     Jt  is  claiinecl  that,  though  (50  miles  longer,  the  route  is  better,  and  i: 
certainly  cuts  otV  som»'  -l(;u  miU's  of  the  wtMst  portion  of  the  river  navigHlion,  and  thtLl.  rc'-:', 
through  a  region  alnu»l  totally  destitute  of  timber. 

Should  these  mines  prove  of  value,  this  route  would  offer  for  the  cojiper  ores  a  cl:«'ap  eni 
expeditious  means  of  transport  to  a  market. 

Coal. — Montana  contains  within  her  limits  a  larg«U'XhMit  of  valuable  coal  dejx>sits.     Tl:"^ 
"poi table  climate  of  civilization"  is  of  the  bituminous  variety,  and  is  referable  to  the  oietd 
ceoii.'  or  tertian-  age.     This  fact  .serves  to  corroborate  the  truth  «>f  the  enunciation  of  Frote>>": 
AVhitney,  of  (.'alilornia,  that  the  widest  deposition  of  carbonaceous  matters   ttiok  i>]av-e  >nb- 
seijnently  to  the  period  henioforc?  denominated  by  geoh»^ists  thi?  coal  j»eried  ;>//r  rxctlhnii 
'\\\v  sta\(!ments  ij>(  Dr.  Newberry  in  regard  to  the  eoal  lields  of  China:  the  age  I'f  the  N-J^     * 
in  California  and  Nevada;  the  (.liscoveries  of  Aug.  Remond  in  Cliili  during  the  past  vear. 
and  the   h>ealilies  examined  by  this  gentlenian  and  myself  in  the  State  of  Sonora,  Vri 
ieo,  in  the  summer  of  lir-()4,  all  tend,  iu  like  manner,  to  a  comjilete  coijlirn:at:«in  i>f  iI.j^.- 
the..i\ . 

ft 

Of  the  many  localities  where  traces  of  coal  are  to  be  found,  and  wheiv  bevond  a  dou.t 
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profitable  beds  may  be  met  with,  bat  one  has  been  worked  to  anj  considerable  extent,  viz: 
on  the  Missouri  river,  some  110  miira  below  Fort  Benton 

Dorinf^  the  past  winter  several  miners  undertook  to  explore  the  coal  seams  with  a  view 
of  supplying  the  steamers  navi^tiiijr  the  river.  Having  been  tried  under  the  boilers  of 
■eyeral  vessels  it  was  reported  to  have  been  efficacious  in  some  instances  and  worthless  in 
others.  The  unfavorable  opinion  was  perhaps  owing  to  an  imperfect  separation  of  the  shale 
from  the  coal,  or  because  of  the  nonadaptatiou  of  the  grate  bars  to  the  new  fueL  Precisely 
mmilar  results  followed  the  preliminary  trials  of  the  coals  from  the  Mount  Diablo  mines  of 
the  State  of  California.  A  larger  experience  h&*,  however,  approved  their  usefulness,  until 
at  present  they  form  the  sole  mel  of  hundreds  of  stationary  engines,  and  are  likewise  used 
beneath  the  boilers  of  all  the  steamers  plying  upon  the  inland  waters  of  the  State.  An  exca- 
vation of  some  extent  has  likewise  been  made  on  a  coal  seam  situated  on  Grasshopper  creek, 
near  Bannock. 

Costs  of  Mining,  Milling,  and  Smrlting.— It  is  impossible,  from  any  considerable 
number  of  actual  returns,  to  give  the  exact  average  of  the  costs  of  raising  and  reducing  the 
ores  of  the  Territory.  A  very  general  apathy  in  regard  to  the  importance  of  publishing  these 
data  seems  to  possess  the  directors  and  managers  of  the  mining  properties  of  Montana,  and 
bat  few  responses  have  been  received  in  answer  to  my  printed  circular  soliciting  these  par- 
ticolars  in  detail.  Hence  I  shall  be  obliged  to  make  estimates  founded  upon  my  own  observa- 
tions and  the  limited  number  of  returns  in  my  poftsession. 

The  prices  of  labor  in  Montana  range  from  S5  to  $10  currency  per  day.  Wood  costs, 
according  to  circumstances,  from  $3  to  $(0  currency  per  cord  delivered,  and  generally  $2  50 
currency  per  cord  cut  and  piled  at  the  piace  of  felliug.  Charcoal  ranges  from  33  cents  cur- 
vency  to  40  cents  in  gold  per  bushel. 

The  lowest  cost  of  raising  the  ore  which  has  come  under  my  observation  must  be  credited 
to  the  Philadelphia  Enterprise  Compauv,  working  upon  a  portion  of  the  Whitlatch  Union 
lead,  near  Helena.  The  entire  outlay  debited  to  the  raising  of  1,300  tons  was  $3  36  cur- 
rency per  ton.  I  take  these  figures  from  the  accounts  of  the  superintendent,  kindly  sub- 
mitted to  my  inspection.  Again,  we  have  the  estimate  of  the  agent  of  the  Montana  Gold 
and  Silver  Minmg  Company  of  Pennsylvania  with  regard  to  mining  and  delivering  the  ore 
from  the  U.  S.  Grant,  a  wide  lode  in  Summit  district,  near  Virginia  City.  By  means  of  the 
tunnel,  now  nearly  completed,  the  ore.  should  the  promises  of  the  surface  be  realized  at  that 
depth,  may  be  mined  and  delivered  at  $4  currency  per  ton.  In  this  connection  it  may  be 
stated  that  all  veins  so  situated  as  to  be  able  to  be  worked  by  tunnel  and  tramway,  can  fur- 
nish ore  at  a  very  much  smaller  cost  than  Aich  as  .require  the  use  of  shafts  and  hoisting 
apparatus.  The  necessity-  for  pumping  large  amounts  of  water — a  very  material  item  oi 
expense  in  deep  mines — need  not  yet  be  taken  into  consideration  reg^arding  the  mines  of  Mon- 
tana. A  reasonably  wide  vein  under  ordinary  circumstances  ought  to  bo  mined  and  laid 
upon  the  surface  at  a  cost  of  from  $5  to  $S  per  ton. 

Milling. — The  Tumley  and  Hendrie  milU,  south  of  Helena,  have  crushed  large  amounts 
of  gold  quartz  from  the  Whitlatch  Union  and  Park  lodes  at  from  $11  to  $12  per  ton. 

It  is  but  reasonable  to  suppose  that  the  custom  mills  have  been  able,  at  tnese  figures,  to 
nstum  a  profit ;  hence,  under  ordinarily  favoring  circumstances  and  judicious  management, 
$15  per  ton  will  cover  all  expense  and  yield  a  considerable  profit;  while  a  workimg  gield  of 
^20  to  $2.^  in  free  gold  will  return  cent  per  cenL  on  the  requisite  outlays. 

S.M£LTING. — Vi'9  have  but  one  example  of  this  method  of  reduction  on  a  large  scale,  viz: 
the  works  of  the  St.  Louis  Company,  at  Argenta,  Beaverhead  county.  It  would  be  doing 
injustice  to  what  may  yet  prove  an  important  interest  to  assert  that  argentiferous  galenas 
cadnot  be  protitably  reduced  in  Montana.  It  is  but  proper  to  enumerate  the  difiiculties  in 
the  way  ot  inaugurating  new  methods  in  a  new  country.  Skilled  smelters  are  almost  if  not 
quite  unattainable ;  and  such  as  offer  themselves  demand  and  receive  very  high  rates  of  com« 
pensation.  Charcoal  is  exjiensive,  and  it  has  not  yet  bet*n  proven  whether  the  coals  of  the 
country  are  suitable  for  smelting  puriKMes  or  not ;  and  if  so.  whether  they  are  to  be  found 
sufficiently  near  to  the  districts  producing  galenas  and  copper  ores,  which*  can  only  be 
reduced  by  smelting.  Thus  much,  however,  U  certain — the  amalgamation  is  more  expedi- 
tious and  far  ch<*aper ;  the  one  performs  most  of  the^labor  by  machinery,  that  is,  is  tho- 
roughly in  consonance  with  the  spirit  and  genius  of  the  people ;  the  other  necessitates  repeated 
handlings  and  much  manual  labor,  and  hence  its  greater  expensiveness.  As  the  country 
becomes  better  settled,  with  lower  rates  of  wag(;s  and  diminished  cost  of  food  and  materials, 
smelting  may  possibly  compete  with  the  amalgamation.  While  fully  acknowledging  the 
statements  of  its  advocates  in  claiming  a  more  thorough  extraction  of  the  precious  metals, 
candor  compels  an  assent  to  its  greater  costliness.  Ores  containing  less  than  $llK)  per  ton 
CMUiuot,  in  my  judgment,  be  at  present  smelted  with  a  profit.  With  water  power  to  drive 
the  mechanism  for  furnishing  a  blast — be  it  bellows,  fans,  or  cylinders — and  with  a  suffi- 
ciency of  suitnble  ores  and  abundant  timber  near  to  the  works,  smelting  may  be  done  at  the 
present  time  at  a  cost  of  $IjO  to  $cO  per  ton. 

Other  KE.sot'RC£.s. — The  future  prosperity  of  Montana  is  by  no  means  dependent  upon 
the  precious  metals  alone.  She  has  other  and  prolific  sources  of  wealth,  among  which  we 
may  mention  the  following,  now  awaiting  exploration  and  development : 

Large  masses  of  lire  clay  occur  in  the  coal  measures,  which  cannot  fail  to  be  of  permanent 
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iisefulncss  should  smoltiDg  ores  be  found  iu  sufficient  abundance.  Iron  ores  and  plumbago 
are  known  to  exist. 

Moss  a^tes  arc  found  in  several  localities,  some  of  ^-hich  sbow  most  cnrious  and  bi^auti- 
ful  marki^ips.  Very  fine  specimens  of  the  common  p^aruet  occur  in  a  vein -like  dike  near 
Summit  City,  near  Virginia.  True  sapphires  and  one  or  two  diamonds  ore  said  to  have  ben 
found  on  El  D<»rado  bar,  near  the  Missouri  river. 

Argiluccous  sandstones  and  marbles  fit  for  buildinc:  purposes  arc  of  quite  common  occur- 
rence. Near  the  mouth  of  the  Beaver  Head  canon  is  already  established  a  manufactory  of 
grindstones. 

CoxruisiON. — Such,  briefly  sketched,  is  the  present  status  of  the  mineral  indnstries  of 
the  Territory  of  Montana.  The  devtrlopments  already  made  are,  considering:  the  youth  of 
the  interest,  most  satisfactory,  and  as  furnishinpr  an  earnest  for  the  future  cannot  but  piBve 
encouraging  to  every  promoter  of  legitimate  enterprise. 

A  better  appreciation  of  the  rewards  and  risks  of  mining  undertakings  cannot  fail  to 
advance  the  well-being  of  the  industry,  at  the  same  time  tliat  it  militates  against  purely 
speculative  adventurer. 

That  tlie  profits  to  bi^  derived  from  mines,  selected  with  judgment  and  under  an  honorable 
and  experienced  supcriutendence,  are  not  to  be  considered  in  tlie  light  of  vague  possibilities, 
which  can  neither  bo  estimated  nor  foreseen,  let  us  compare  the  rc^turus  derived  from  rail- 
ways, canals,  water-works,  gas,  dock  and  land  companies,  with  those  derived  from  mines — 
all  lield  in  the  city  of  London.*  It  was  found  that  the  yield  from  the  former  species  of 
investments  equalled  3^  per  cent,  on  the  av»»rage  sellinff  price,  while  that  from  the  latter, 
based  upon  the  *^0  mines  in  the  mining  share  list,  including  lead,  copper,  and  tin,  made  an 
annual  dividend  of  13.^  per  cent.  If,  now,  the  mining  adventures  of  English  cap!tali:»t«  are, 
on  the  average,  more  than  three  times  as  productive  as  any  of  tlie  aforementioned  invest- 
ments, while  those  in  the  hands  of  American  owners  have,  though  far  richer,  so  often  failed 
to  cover  even  the  ordinary  running  expenses — if  this  bo  the  case,  it  behooves  one  to  investi- 
gate the  causes  of  and  to  seek  the  reme<ly  for  so  marked  a  difference. 

The  chief  source  of  this  most  deplorable  result  lies  in  the  supposed  necessity  of  mystery 
in  regard  to  costs,  yields,  &c.  Until  mine  and  mill  owners  can  be  made  to  understand  the 
usefulness  to  themselves  of  comparative  data  as  well  as  the  benefit  to  the  interest  at  large, it 
will  be  hopeless  to  expect  that  the  great  body  of  the  community  will  bo  able  to  discriminate 
l>etween  reasonable  and  unreasonable  undertakings.  All  persons  engaged  iu  mining,  as  a 
legitimate  pursuit,  should  contribute  to  dispel  this  ignorance,  for  the  reason  that  every  dollar 
lavished  on  lurw  speculation  is  not  only  so  mucfh  withdrawn  from  actual  production,  but  also 
reacts  unfavorably  on  furtlier  investments. 

Montana  has,  up  to  the  present  time,  been  comparatively  free  from  purely  sf»cculative 
sch(Mnert. 

The  main  obstacle  iu  the  way  of  tin*  .suocess  of  those  mines  which  ari^  IihM  by  n»»u-rosi- 
dent  owners  has  been,  as  aln-ady  stati'tl,  tlit'  ditl'usion  oC  their  energies  over  tou  w  ide  a  field 
and  the  iiiiudicions  solection  of  small  .•^ftrrcfratfd  lioi'linirH. 

riieso  errors  of  tht;  j)ast  may  ho  fusily  avoided  in  tho  future,  and  companies  lining  proper 
precautioTJs  in  selecting  and  due  <lilig«noe  in  opening  their  mines  betore  pureluisiui; t»i  erecl- 
inff  machinery  of  any  kind,  can  hardly  tail  to  meet  with  most  remunerative  retuin.s. 

MontHTiH  ncud  not  blush  to  coujpare  her  troasuies  of  the  precious  and  u.>«etul  niiiurals  with 
those  of  any  other  section.  She  has  within  her  limits  as  prtat  a  vari«'ty  of  metal Iilerou>  vtins 
as  any  single  .State  <»r  'IVrritory.  Vt-ins  hearing  t'lvv  gold  and  amalgable  silver  ores  arc  thu.^c 
immediately  available,  wliili*  argentiferous  galenas,  copjier  ores,  and  coals  will,  at  some  future 
day,  afi'ord  an  rxhaustless  field  for  ju'ruianoiit  and  protitnble  investn:eut,  paiiicula'.lv  when 
the  Northern  Pacific  railroad  shall  have  facilitated  comuumication  and  diminl.shod  the  out- 
lays for  frtMght 


SKCTIOX    IV. 

GOLD  AND  COAL  MINP:.S  OF  NOVA  SCOTIA. 

Halifax,  Nova  Scotia,  January  1,  IH»!^. 

Sir  :  I  beg  leave  to  otTer  the  following  statements  and  ol)s»'rvations  relative  to  the  iiiin« 
and  mineral  resources  of  Nova  Scotia,  in  the  hope  that  they  may  be  e<tnsiderc.l  worth  IhIuj: 
embodi«*d  in  the  report  which,  I  have  understood,  you  are  pieparing  up<>n  the  mineral 
resources  of  the  United  States  and  Hritish  pmvinces  east  of  the  IiOeky  mountains. 

Mines  an*  ollieially  classified  iu  Nova  Scotia  as  "goldmines"  and  "  niinrs  other  than 
gold."  1  shall  observe  the  sanu»  classification  iu  treating  of  theui  and  the  miu'-rals  which 
they  develop.  In  the  coursii  of  the  following  reirarks  1  trust  that,  to  relieve  m\ -lelf  from 
again  going  over  ground  which  I  \va\v  previously  trodden— some  of  it  several  liuios — I  m.ay 

*  L'»uUou  Miniub'  J«/uruiil,  Augurt  11,  ItwJ. 
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e  pardoned  for  occasionally  making  extracts  from  former  papers  of  mine  upon  the  same 
abject,  and  from  official  reports  prepare'd  hy  mc,  durinp  the  past  four  years,  as  gold  com- 
lissioner  and  chief  commissioner  of  mines.     First,  then,  as  to  gold  mines. 

Gold-bearing,  geological  formations,  form  a  large  portion  of  the  surface  of  Nova  Scotia. 
^o  indicate  their  character  and  extent  I  will  make  an  extract,  brief,  indeed,  but  sufficient,  I 
•ust,  for  our  present  purpose,  from  a  paper  prepar?d  and  read  by  mo  before  the  **  Nova  Sco- 
tt Institute  of  National  Science,*'  on  the  6th  of  February,  18u6  : 

The  ontlines  of  the  Trcll-mnrkwl  pi*<>lo£rlcal  district  wliich  comprises  tbo  p)hl  flolds  of  Xora  Scotia,  nro 
Ircailv  pretty  peiicrally  known.  I  will  only  briefly  ntatc  that  thcv  mainlv  coa.sist  of  two  distinct  diKtricts 
f  iUffen.'nt  frieolocriual  jifrcs.  "Wo  have  npofi  the  Atliintic  const  tlie  I^i\:cr  Silnritni  nvks,  forminfr  n  bond 
hich  extends  the  whole  Icufrth  of  the  Xovu  Scotiau  iK'uin^uhu  Tliirt  diMtrict  in  not  les.4  tlian  :*)  miles  iu 
Idth  at  its  westcni  extn*mity.  pradozdly  nam)winjr  as  it  proceeds  eastward,  and  ilnuUr  iM»niinf^  almost  to 


lurs  northeast wjinl  to  the  Gulf  of  St.  Lawnmce,  nnd  southwctitwanl  on  both  sides  of  the  Stewiacke  rirer. 
1  the  iskind  of  Cape  IJn^ton.  ucariy  the  whole  of  Victoria  countv,  a  hirire  iwrtionof  Inverness,  and  wevernl 
>tache<l  eininences  in  Cane  IJreton  nnd  lUchmoud  counties,  Ix^fon^  to  the  Kirae  fonn.-itlon.  Amon^  the 
jid-bearinp  fonnations  of  this  province  I  mijrht  also  include  the  Trim  rid^s.  eonNidend)lo  as  to  extent,  for 
iriferoos  o;utrtz  has  Iknmi  diseovereil  and  to  sonic  slight  extent  mine(l  in  the  Tnippean  heiuUauds  of  Tart- 
dire  island  and  (7a[)e  D'Or :  but  I  Avill  leave  this  geoio'jical  district  out  of  further  c<mKider.ition. 
The  extiMit  of  the  two  lar;rcr  districts  which  I  liavii  mdicatctl,  comprises,  in  the  ajrjrrefrate,  a  larfjc  pro- 
>rtion  of  the  8urface  of  Xova  Scotia.  I  woidd  rouphly  estimate  the  area  of  the  I-ower  Silurian  district  at 
IXX)  fkiu^ire  miles,  and  of  the  Acveral  tracts  of  the  more  rc<MMit  fonnation  at  :t,(iOU,  in  nJl  lO.UN)  sqnaro 
ilcfl.  The  whole  area  of  the  province  amounts  to  about  18,000  8<iuiire  roihw.  It  must  not  Ix*  assumed  that 
is  kurjore  area  is  throughout  auriferous.  I  will  observe.  imn'nthetlcaUy,  that.  Judfrinpr  from  what  in  already 
town,  there  is  every  rc:u<on  to  Iwlieve  that  future  cxx>loratious  will  prove  the  greater  part  of  this  area  to 
!  rich  in  mot:dllfcrons  deix>>its  of  some  kind. 

A»  to  gold  I  will  bejriu  with  the  Df^vonbin  district.  The  scvend  ridprcH  of  hiirhlands  which  come  under 
is  denon:ination  have,  as  yet,  l)een  but  little  exi)lore<l  for  gold';  nor  is  it  pndiable  that  they  will  be,  to  any 
■eat  extent,  forsomo  time*  to  Cf»me.  These  hills  are,  for  the  most  part,  in  the  Interior' of  tlic  couutry. 
heir  rocks  nn»  rarely  exposed,  bcin^r  covered  with  a  prettv  deep  H«>il  from  which  has  arisen  a  h<«uvv  {rrowth 
timber,  (rold  hus  l)ceii  fouud  in  the  alluvium  hrou;rht  <low^  b^  many  utreanis  which  take  thefr  rise  in 
caci  hills.  It  has  seldom  lK*«'n  disoovcn.*d,  as  yet,  in  <ini\Ttx  in  ttihi.  biit.  for  the  reasons  just  n*ferre<l  to, 
Lnrtz  ill  icitu  has  seldom  been  i:<hmi  in  this  fnHdogrical  district.  In  Wagamatkook,  which  is  a  proclaimed 
•111  district,  about  the  head  waters  of  the  river  of  the  same  name,  in  Victoria  county,  qujirtz  has  been 
Lned  to  some  small  extent.  The  little  <lone  here  in  this  way  di<l  not  affonl  us  good  promise  of  pn>lit  as  has 
•en  met  with  in  qnartis  mining  «'Ls«*wherc  In  the  province,  but  it  cannot  be  consideretl  a  fair  test  of  the 
oductivcness  of  the  district,  ilo^t  of  the  pdd  obtained  at  Wagamatko<tk  has  lx.»cn  taken  from  the  beds 
Htrenms  which  flow  down  fr<»ni  the  hills,  and  the  quiintity  thus  pw)cun!<l  indicates  the  presence  of  uumer- 
;s  auriferous  onartz  veins  in. the  vicinity.  (Jold  has  Ikh-'u  *discovere<l  in  the  sands  of  nearly  all,  if  not  idl, 
o  streams  of  Victoria  and  Invemi'ss.  which  take  their  ri-ic  iu  these  metamornhie  hills.  It'  hus  also  been 
und  in  th**  same  formation  at  Capo  I'orcupine,  n<>ur  the  head  waters  of  the  Mus4no<loboit  and  the  Stewi- 
ke,  nnd,  I  iK-licve,  at  Five  Islands  and  elwwhen*,  so  that  gt)ld  may  be  sought  for,  with  not  unreasonable 
jiectationii  of  success,  in  any  part  «)f  this  gi>oIogical  district. 

we  have  more  reliabl^  data'as  to  tho  nurifenMis  ehanicter  of  the  Ix^tter  known  T/)wer  Silurian  coast  band. 
'o  know  that  in  the  I^iwer  Silurian  district  then>  an*  found  iKinds  of  (luartzite  seemingly  nt^-irly  )Nirallel 
;tU  each  other,  alternating  with  various  slati'H,  extending  in  a  g«'nend  easterly  an<l  westerly  Uirection. 
jcsc  band:!  arc  intertiected  by  various  mnss<>s  of  gnmite,  in  some  phui>s  extending  (^uite  across  the  wholo 
rmotion,  but  more  fnHjni'ntly  forming  d<'taclntl  masses,  protniding  tbn)ugh.  nncl  MinMunded  by.  the  strati- 
<\  rocks  Jast  nametl.  In  this  <iuartzite.  and,  in  a  less  degree,  in  Fonn*  <»f  th«>  slat<^.  we  find  numerous 
ins  of  *iu,utz:  and  th*»se  veius,  esiMfiully  thos*»  of  the  quart/ite,  we  lind  to  lx»  auriferous.  Of  the  num- 
r  of  the  qnartxite  iKinds.  and  of  the  la'titudinal  extent  of  each,  little  is  yet  known.  Fi-oni  a  general 
quidntance  with  the  country,  and  not  fn»m  actual  survcv,  I  am  incline<l  to'the  l^clicf  that,  in  the  ap^rre- 
■te,  they  funn  the  largest  iiortion  of  the  width.  i^u|M'rii(.-ially,  of  this  mctamorphic  district  skiiiiiig  the 
tlautic* 

Longitndinallv  this  qunrtzite,  with  its  auriferous  quartz  vins,  can.  except  when  interruptions  are  caused 
•  the  gr.inite  <rikes  alrejuly  mentioned,  Ix;  tracinl  tlnj  whole  l(>ngth  of  the  Xova  S<>otian  i>eniiisida.  Gold 
.9  been  taki-n  from  qu-irtz'veins  at  Yarmouth  and  on  the  shore  of  Ciiednbucto  Imy,  and,  I  might  add.  at 
cry  intermediate  p<iint  when^  diligent  Keiin'h  has  Ik'Cu  made  for  it  in  tlie  proixT  formation.  Tlie  quantity 
qmirtz  eiubraccil  in  this  great  length  and  bn'adth  of  quartzite  veins^tone  nnist  l»e  something  enormous, 
inenk  of  it  In  coui'Mirisoa  with  tli**  bulk  of  thii  enelosiujr  nn'k.  Of  coui-se  we  have  no  sufllcieut  (hita  from 
iich  to  estimate  this  <[U'intity.  Tli'*  opinion  I  luwf^  Just  htizarded  is  based  ni)on  ol>servatious  of  the  cros.^ 
ttiiigs  ill  the  rock  yet  made  In  th«'  ffw  h)calities  of  this  provini'e  where  gohl  mining  is  yet  carried  on,  and 
c*«e  oiK>ni::gs  have  ni  many,  I  lH'liov««  I  might  s;iy  in  most  iusianees,  Iweu  maih;  at  mere  htip-ha/ard.  On 
0  oeca*ir»M  I  my»'»lf  remi)V«'d  can*fully  th<'  drift." so  as  to  exp<Me  n  cross  Ke<'tiou  of  the  surface  merely  of 
e  l)«l-roi-\'.  for 'a  distance  of  alsmt  l'«<)  feet.  Witiiin  thut  distance  I  discoven-d  over :{«)  quartz  veins  niuj;- 
z  from  an  inch  to  l'*  inchc:*  in  thickness.  The  whole  numln'r  of  veins  woidd  averap*  not  less  than  six 
jhes,  or  say  l.'>  feet  in  all.  thickni'>s  (»f  ([uartz  in  Hi*)  feet  of  enchising  rock,  the  dip  l)emg  here  nearly  vcr- 
m1.  In  another  instanci',  aftiT  countini;  and  measuring  the  quartz  veins  exiKtseil  within  a  distance  of  2j0 
•t.  I  estimated  their  aggn'pite  thickness  at  ii5  f«M't :  and  yet,  as  within  a  jMirt  <»f  the  distance  of  *J.V)  feet 
i»re  w<w  no  exposure  of  ih**  lM'<l-n»ck.  tho  actual  thickness  of  this  quartz  may  have  Nrn  considerably 
pater  than  what  I  have  stated.  In  both  of  the><*  ca-^es  the  ouartz  veins  expose'd,  or  the  prreater  numl>er 
them,  wen»  known  to  IxMmrift^rous  from  examination  maue  at  the  sevend  sjM)ts  whrn*  laid  \mn\  In 
ler  localities  quartz  veins  <if  3,  10,  and  even  up  to  »()  feet  in  thickness,  are  found,  but  I  will  not  multiply 
itano<*H.  Thorto  which  I  have  sp<-cili^  do  not,  I  think,  exhibit  a  much  greater  thickness  of  ({mirtz  in  pro- 
rtinn  to  that  of  the  enclosiug  rock  than  will  b<^  found  genertdly  throughout  these  ijuartzite  iNinds. 

8och  is,  in  brief,  a  description  of  the  auriferous  districts  of  Nova  Scotia.  As  to  the  most 
iportant  of  these,  economically  speakiug,  viz  :  the  Lower  Silurian,  the  operations  being 
nied  on  thr«ughout  its  whole  extent  are  almost  exclusively  those  of  (piartz  mining, 
gring  to  the  conformation  of  the  couutry,  no  part  of  this  district  being  estimated  to  attain 
greater  elevation  than  r>00  feet  above  sea  level,  and  the  whole  of  it  lying  in  immediate 
opinqaity  to  the  seek,  the  deposits  of  auriferous  diluvium  and  alluvium  to  bo  found  in  the 
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more  monntalnons  nml  inland  (rolcl<fi('1<lfl  i;^cst  of  the  Rocky  mountains,  and  in  AnstralU 
and  elsewhere,  are  few  in  Nnva  »Sc'otia,  ami  of  ven*  limited  extent.  Following  what  wenw 
to  have  heen  the  course  of  the  ciinvnt  which  hns  ])roduced  a  partial  deuudatiou  of  the  rocks 
of  the  Atlantic  coast  hand,  the  disintegrat«^d  rock  thns  set  free  has  been  swept  into  the 
Atlantic.  Accordingly  we  lind  that  at  m(»8t  points  alonp  that  coast,  where  anything'  liki*  a 
thorouj^h  examination  is  practicable,  the  sands  of  tho  shore  contain  a  greater  or  less  propur* 
tion  of  jjoM.  The  same  remark  nppVM'S  to  Sablo  island,  oflf  the  eastern  coast  of  Xova^oiHia. 
This  island  consists  altogether  of  sand  into  the  composition  of  which  gold  enters  to  such  an 
extent  that  it  is  believed,  by  those  who  have  experimented  in  the  matter,  that  gold  washing 
on  a  large  scale  could  here  i>e  carried  on  at  a  handsome  profit. 

I  have  already  mentioned  that  this  Lower  Silurian  district  embraces  a  number  of  quartzlte 
bands  maintaining  an  easterly  and  westerly  course.  It  must  hn  added  that  each  of  these 
qnartzite  bands  represents  a  distinct  lino  of  upheaval,  and  has  its  anticlinal  axis.  Con5e- 
quently  a  section  crossing  the  whole  district  at  right  angles  with  the  coast  line,  would  rep- 
resent a  series  of  undulations  of  stnita.  The  quartz  veins,  or,  more  properly  spiuikin?,  bed«, 
have  gf*nernlly  the  same  strike  and  dip  as  the  stmta  enclosing  them.  *' Cross  leads. '^  as 
they  are  called  by  the  miners,  or  vdns  cutting  the  strata  transversely,  are  of  not  anfaK|Uent 
occurrence :  but,  as  a  rule,  they  are  found  to  be  comparatively  unproductive  in  gold.  I 
shall  pn^ently  have  to  notice  some  exceptions  to  this. 

The  conditions  under  which  gohl  is  found  in  these  quartz  lodes  are  extremrly  varieil.  la 
many  instances,  probably  in  a  majority  of  casi-s  yet  ohser\'ed,  the  lode  itself  liris  a  casing  of 
dark-blue  clay  slat**,  or  talcose  slate,  on  one  side,  or  both,  but  more  frequently  the  former. 
In  other  cases  nothing  intervenes  between  the  ({uartz  vein  and  the  euclosing  quar:zitc  rocL 
In  some  instances  the  lode  consists  more  of  slate  than  of  quartz  ;  and,  frequently,  both  ia 
this  case  and  in  that  of  the  slaty  casing  just  mentioned,  the  slate  itself  is  found  to  I>e  as  pro- 
fusely inq>regnated  with  gold  as  even  the  ({uartz  is.  Sometimes  a  quartz  load  is  of  a  snowy 
whiteness  throughout,  interspersed  with  gold  of  perfect  purity  unassocinted  with  any  other 
mineral ;  but  more  frequently  these  lodes  are  highly  mineralized,  niispickel  or  arseoicAl 
pyrites,  zinc  I)lende,  and  oxidfs  of  irini,  being  tho  ])revalent  associated  miii«*ra!.<(,  the  fir»t 
named  pre-eminently  so.  Throughout  the  JS'ova  iScutia  mines  tho  gold,  as  takon  from  its 
matrix,  is,  when  compared  with  the  immediate  ])roduct  of  other  niinos  in  the  world,  uf  unsur- 
passed if  not  unsurpiissablc  purilv.  Owing  in  part  to  this  fact  the  treating  of  nnr^teronsores 
to  extract  the  gold  from  them  is  beset  with  comparatively  few  difficulties  in  Nova  .S<*otia. 

The  dfscovery  of  gold  in  Nova  Scotia  was  a  very  remarkable  incident :  remarkable,  not 
because  gold  was  actually  discovered,  but  because  it  was  not  di.scovere<l  at  ti  much  cirlier 
period  in  the  political  history  of  this  countrv.     This  fact  becomes  particularly  srriking  wln*u 


exhibit  guU]  at  tin*  surface  of  the  outcrop  at  almost  iiiiiumerable  localities.      As  to  when  unJ 
by  whom  it  was  first  diseoveied  there,  is  u  diversity  of  leircnds  and  some,  disputes.     At  all 
events,  the  lirst  unmistakable  discoveries,  whieh  the  public  felt  bound  to  take  notice  of,  aj^ 
thus  described  in  the  gold  commissioner's  first  annual  report -that  for  If^&J  : 
Tl»c  ••nrlirst  tli:<trovcrv  of  piild  in  tin-  i>rovi:ii'<\  ni;Mli'  knuwu  to  tlii'  puMio.  JK'furr'';!  <lnri::;r  thr-  sr.riniiV'^f    j 

l»r:u)rli  •»f  tin-  T;iMjri<T  nvi'r.  Tlif  (li>i'()V.T«'r.  .Inliii  I'lil.Nir-r.  «it"  MiiMir.nilolMiiT.  was  imluecil.  f:.r;i  \v;  a?  ':••  * 
linil  ln'jinl  el"  tin'  ptlill>f^:iriiiir  <|UJirt7  tif  rjtliiorniri,  ti»  M'linh  for  I  hi*  same  ^uhstriiiei-  anioJitr<i  t'.  -.•  i  i.'i*  '^'.  1 
till'  upiH'i-  walrrs  of  th"  'J"a:ij;i'r  i'i\<'r ;  nml.  wMh-  in  •■onipany  wit'.i  .^n\uo  Imli.ju*.  m1u»':i  1i>»  I;;i!l  !  ir -"l.  Mr.  J 
Piilsil'i'i-  louiul  srvrral  pji^i  is  nt"  jjijIiI  in  iiuaH/.  in  a  bnmk  at  a  plai-i-  now  Known  as  tl:i'  MixijHcl.iUi;  ilij::i.i.-'.  i 
or.  iinin*  rn'«|U('ntiy.  OM  TaJiuJ'.-r.  ouin.:  to  tl.i- « iivnin-«taii"i'.  Tlii.>  ili^r-ovciy  l)ei?i-.r  kiunvn  a  iiij:;:l-r  i-f  | 
jH'isoii'*  frtitlicHvl  t<i  the  f-jK*!  tniin  variu'.is  i»ai;.>.  nt  the  j;w\iui'(',  dining  ilm  iiUJiiuiT  a:ul  the  .-jiitv. .ii.i:-"  ' 
Kurunni.  lor  llu-  pin-iKi**!'  i-i  ii:o>;):.'ctin:,-. 

In  tin' nionili  of  (K'tulM  r.  ol"  lln' .smit' yr.ir.  ]'i'l-T  Ma>*()n.  !i  lislnTinin  and  landownr^r  TJf-»r  iliv  li-nt'.  ■■'     ' 
TuniriiT  liail;or.  was  pas.Nia^'  lliiiin^'h  tin*  wouds  abont  lialf'  a  inilo  iKMn  lii.-<  own  r«->id<  nre  i\i.t\  on  l.>  n'."; 
land  ;    hi'  ^tcoju'il  !'•  diinlc  at  a  Nniall  l;n»ok.  n(»tir«'d  a  pailii'l"  <»f  s!;ini:m  yi-Mow  nii-tal  i!i  u  \-'i  i-.'  i>j'  ijii-r" 
ivliirh  was  tlniv  vi-ry  ;i!in:M!aiit.  and  lia\  ini:  pirk"d  it  n:»  and  (■xaniin«'d  it  Lc  eoni'hidcil.  i'iom  v.  liar  ;■■•!■  ".     ' 
ln'ard  of  tl)0  (li.-<i-t>vt'iy  o:"  uold  up  t!ii'  ii\i  r.  tiiat   la'  ai-o  had  Tonnd  thi'  i»r«'eiov^-N  nn-ta!.     1'jk.:i  il-i>  i.   : 
boj'oniiu^  known  !Uiuud>ir»«f  til'.' inl.ahil.ir.ts  in  i1m'  ^icirdty  of  Taa^-i«T  lIiK^kod  to  tht-  hH.*aiiiy  ;.n.l  t  .:;'.■     i 
niLneed  ii  fc-i-arch  for  tlu'  ^•lplK)^■■d  ttiwicr  fiMin  wliit'li  llic  ^ln■l•inl'.'!l  had  b<'f;i  doiived.  '  I 

Tile  ])ublic  attention  was  now  lully  aroused,  and  with  tl.e  opening  of  the  fvdlowinjr  S})r.r:<:. 
that  of  JH>I,  gold  mining  in  a  rude  way  was  c<unnienced  at  Tangier,  for  the  rogujation  I'l     ] 
which  and  the  aj)proj)ri;uion  of  land  lor  mining  j»urp«»se.s,  the  provincial  goveriiiiient  loin:l     ' 
it  necessary  to  frame  certain   "orders  in  council."     Explorations  were  alsu  ]>rost»ctited  wirij 
vigor  both  at  Tangier  and  elsewhere  in  the  coast   baud  of  nietamorjdiic  roclis.     Tiio  con-se- 
qm-nce  was  that  during  the  iMisuing  sununer  promising  discoveries  of  gold  were  made  at  jb* 
Ovens,  in  Lunenburg  county  ;  Lawreneetown,  Waverley,  and  (^Idhnui,  in  Halifax  counrv;     j 
Kenfrew,  in  Hunts  county;  Sherbrooke,  Wine  Harbor,  and  Isaac's  Harbor,  in  t.ireysborei:i:ii    r 
count}',  and  elsewhere.     These  places  still  ct>mj)ri.se  the  greater  number  of  the,  a*!!  yet  known, 
most  productive  gold  districts  ot  the  province.     Of  the  others  which  luive  become  particu- 
larly noted,  Montagu,  about  six  miles  from  Halifax,  in  the  cotmty  of  the  same  iiatne,  w** 
discovered  in  the  spring  of  IdiJIJ;  Waganmtkook,  in  Victoria  county,  in  the  summer  of  tbt 
same  year ;  and  Uniacko,  Ilant.s  county,  in  JciV>. 


EAST  OF  THE  ROCKT  MOUNTAINS.  R9 

i  of  the  best  modes  of  illostnitiDg-  the  character  and  exhibiting  the  progress  of  gold 
D  Nof  a  Scotia,  it  maj  be  well  to  give  a  few  sentences  to  each  of  these  districts, 
bem  separatelr.  To  be^n  at  the  most  western,  then,  the  Ovens  are  so  called  ftom 
»e8  of  a  succession  of  caTems  which,  bj  the  action  of  the  sea-waves,  have  been 
out  from  the  face  of  a  low  clidf  on  the  west  side  and  near  the  month  of  Malegash 
Old  was  here  first  discovered  among  the  sands  along  the  shore  beach,  and  in  snch 
'  as  to  canse  no  small  exci'ement  at  the  outset.  At  ^rst  it  was  supposed  that  ths 
IS  sinds  were  thrown  up  from  the  bed  of  the  neighboring  sea.  for  (rold  was  found  in 
cl  quantity  after  ererr  storm  which  drove  the  waves  in  shore.  It  was  eventnailj 
that  this  result  was  produced  bv  the  action  of  the  waves  in  sapping  the  face  of  the 
niing  a  croM  section  of  an  auriferous  band  of  the  shore  itself.  The  washing  o^ 
nds  was  carried  on  with  vigor  for  some  time,  but  has,  of  late,  been  almost  whollv 
ed.  The  process  was  found  to  be  an  expensive  one,  and  the  area  over  which  it  could 
•d  on  very  limited.  The  auriferous  band  of  the  shore  itself  at  this  place  presents 
aracteriittics  seldom  met  with  in  the  other  gold  districts  of  the  province.  The  quartz 
though  numerous  and  rich,  are  comparatively  thin,  and  the  "cross  leads** — true 
tting  the  strata  transversely — are  the  richest  in  gold,  a  fact  seldom  met  with  else- 
I  Nova  Scotia, 
'reirs  is  one  of  the  oldest  known  gold  districts  in  Nova  Scotia,  and  those  who  first 

money  there  seem  to  have  entertained  most  extravagant  expectations  of  the  richness 
ace.     Their  anticipations  were  not  realized,  and  consequently,  in  the  reaction  which 
ce  in  the  public  mind,  the  place  was  unrea^sonably  cried  down.     It  is  beyond  doubt 
1  mining  can  be  carried  on  at  the  Ovens  with  fair  profits. 
•Uy  is  sttnaied  10  miles  dii»tant  from  llalifax  by  the  f  ost  road  to  Tmro,  and  about 

dUtant  from  the  same  place  by  railway.  Thus  far  Waverley  has  produce<l  a  larger 
nount  of  gold  than  any  other  district  in  the  province,  a  result  which  is  in  a  large 
ttribntable  to  the  favorable  situation  of  tbe  place,  and  the  unwonted  vigor  with  which 
Dperaiions  have  there  been  carried  on  by  two  or  three  of  tbe  most  largely  interested 
les,  for  the  average  yield  of  gold  per  ton  of  quartz,  over  tbe  whole  di;itrict  and  for  a 
if  six  years,  has  been  less  at  Waverley  than  at  several  other  districts.    The  most 

rule  to  apply  in  order  to  ascertain,  at  least  approximately,  the  profit  derivable  from 
or  from  a  whole  district,  is  to  show  the  product  of  gold  for  each  man  engaged  in 
at  mining.  In  1*H)3.  tbe  first  year  in  which  complete  official  returns  were  obtained, 
^y  gave  ^2^  40  per  man  for  the  year.  This  rate  has  gradually  increased  year  by 
itil,  in  1  T$tx>,  it  amounted  to  $!*U5  ti7.  There  was  a  slight  falling  off  during  the 
years. 

'mteiottm  is  about  12  miles  eastward  of  Halifax,  between  the  gpreat  eastern  shore  road 
shore  of  the  Atlantic  it.<«eli^  and  is  of  ea!»y  access.  Siuce  Jr^J  mining  has  been 
»n  at  this  place  with  varying  success,  operations  being  wholly  suspended  at  intervals, 
ot  until  the  latter  part  of  ]*s.i6  that  the  real  value  of  this  gold  field  came  to  be  appre- 

Since  then  a  large  por  ion  of  the  district  has  fallen  into  new  hands ;  some  very  rich 
vc  been  «:mck,  and  mining  has  been  prosecuted  with  considerable  vigor. 
r£«,  six  miles  eaftnard  of  llalifax.  and  of  easy  access  by  post  road,  has  not  been 
ished  by  the  same  activity  which  has  characterized  operations  in  some  other  districts. 
eless  the  gronnd  is  favorably  situated  for  mining ;  and  the  monthly  and  yearly  returns 
»id  product  are  rather  remarkable  for  the  slight  degree  of  fluctuation  they  exhibit, 
r  the  year  ending  :^nh  of  September  last  showed  a  product  of  $4(.>6  60  per  man. 

here  obser\'e  that  since  l^Vt  the  30th  S^.'ptembcr  nas  been  held  as  the  termination 
seal  year  in  Nova  Scotia.  Consequently  when,  hereafter.  I  speak  of  any  returns 
Ir  of  the  years  l-;6->,  J^Hjit  or  1^A>7,  I  allude  to  the  twelvemonth  ending  with  the  ^luth 
»er  of  the  year  in  question. 

part  of  OUIuim  dijitrict  in  which  the  principal  mining  operations  have  heretofore  been 
m  is  about  thr*^  miles  eastward  of  Kufield  railway  station,  which  station  is  'Z4  milcA 
>y  rail  from  llaiifax.  Owing  to  cauj<es  which  are  attributable  less  to  the  nature  of 
e  than  to  the  management  itf  tho^e  who  have  invented  there,  mining  has  been  less 
y  successful  there  thau  in  some  other  localities.    Oldham  has  the  distinction  of  havius^ 

larger  maximum  fifld  of  ^old  than  any  other  district.  At  one  time  this  amotrnted 
ounces,  14  dwts.  per  ton  <'t  quartz.  lo  auuther  respect  it  is  alniosr  singular,  for  a 
mn  "  of  quartz  has  here  pri*v(^  tu  be  one  of  tbe  mont  productive  iodi-s  in  the  district. 
;ir  is  distant  about  seven  miles  westward  from  EnfielJ  railway  i^tation,  already  men- 

From  }r*72  to  W>»,  inclni>ive,  mining  was  carried  on  in  this  district  on  no  Yery 
c  scale,  but  with  fair  and  increasing  profits,  and  a  gradual  extension  of  operations. 
owiLg  to  an  influx  of  additional  mining  capital,  and  the  opening  of  a  number  of  new 
great  stride  in  a^jvauce  was  made,  and  tlie  aggregate  gold  pruduct  for  that  year  was 
in  five  times  that  of  the  last  {previous  year.  This  prosperity  has  continued  unabared 
esent  time,  and  in  lr^>7  tbe  I^nfrew  mines  afforded  $r)UCi  :{<J  per  imuu 
:entre  of  Luiaeke  mines  is  a^H>nt  three  miles  eastward  of  Mount  Uniacke  railway 
this  station  U'ing  *2G  miles  by  the  Windsor  Branch  railway  from  Halifax,  and  2"!  from 
Mining  may  Ije  said  to  have  really  commenced  in  tbe  early  part  of  Ir^,  the  lirst 
It  discoveries  of  gold  having  been  made  there  during  the  preceding  year.    Tbe 
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prospects  tliroii{!:hout  the  district,  so  far  as  explorations  have  iKjen  extended,  are  verv  prom- 
ising, and  inininp,  where  it  has  been  carried  on,  has  ehown  larj^e  returns.  Th(»  0)>craiioai 
of  one  company  at  Uniacke,  for  some  months  during  the  latter  part  of  1S07,  yieldo«l  at  the 
rate  of  an  ounce  of  gold  per  day  per  man,  a  larger  average,  I  believe,  tliuu  Las  l>e<>u  :»huvB 
elsewhere  in  Nova  Scotia. 

Tangier  is  upon  the  Atlantic  c^ast,  56  miles  eastward  from  Halifax  by  post  roa^l,  and  about 
the  same  distance  by  water.  *  This  district,  altlio|igh  an  exceedingly  rich  one  l^cyoud  ail 
question,  has  been  subject  to  gr(*at  and  frequent  Huctuations,  owing  mainly,  in  the  tiwt 
instance,  to  the  injudicious  mining  regulations  adopted  by  the  government  wh^n  gutil  wsi 
first  discovered  iheie ;  and  secondly,  to  the  business  complications  of  those  into  wlio:*;-  handj 
'•tt  large  portion  of  the  mining  ground  subsequently  fell.  This  district  is  divided  into  two 
sections,  known  as  blocks  A  and  B,  or  Old  Tangier  and  Tangier  proi)er.  The  lane:  li« 
immediately  upon  the  shore  about  the  tide-waters  of  the  safe  and  coniinodious  hav€-u.<  idf 
Tangier  and  rope's  harbor,  and  consequently  possesses  great  facilities  of  access.  Old 
Tangier,  as  already  mentioned,  is  situated  about  nine  miles  back  from  the  shore.  Although 
this  was  the  iirst  spot  where  gold  was  mined  in  Nova  Scotia,  the  operations  carried  on  there 
are  still  uptm  a  somewhat  limited  scale.  This  has  been  owing  to  the  difKcuUied  of  acceiis  to 
the  place.  Latterly,  however,  a  road  has  been  opened  th  ough  the  wilderness,  and  uiiniD? 
has  there  been  renewed  with  much  spirit.  The  quartz  lodes  are  numcroiL<,  continuous,  aou 
of  even  thickness,  and  yield  a  good  average  of  gold.  A  large  quantity  of  specimens  of  anrif- 
erous  uuggety  quart/,  taken  from  old  Tangier  during  the  latter  part  of  Ir^GT  oxcetnl  in  richueM 
and  brilliancy  anything  of  their  kind  previously  found  in  Nova  Scotia. 

Sherhrouke  gold  district  lies  upon  the  west  side  of  St.  Mary's  river.  It  is  150  miU>s  from 
Halifax  by  the  most  direct  land  route,  and  about  two-thirds  uf  that  distance  by  w*iiter.  I'ba 
district  has  been  one  of  the  largest  producers  of  gold  in  Nova  Scotia.  It  has  also  been.  |»cr- 
Laps,  one  of  the  most  unintenuutedly  successful,  a  fact  which,  however.  I  am  inclined  to 
attribute  less  to  the  exceeding:  ricnuess  of  the  mines  than  to  the  skill  and  energy  with  which 
they  have  been  worked.  The  proiits  of  mining  in  Sherbrooke  have  cimtinued  to  incretn^e 
steadily  year  by  year.  This  can  scarcely  be  questioned  when  wo  find  that  the  annual  yield 
of  gold  has  attained  an  average  of  $41,59*2  58  for  every  man  employed. 

limine  Harbor  gold  district  is  situate  upon  the  harbor  of  the  same  name,  four  miles  e^istward 
of  the  moikh  of  St.  Mary*s  river,  already  named.  During  the  tirst  four  \'ears  of  lis  miiiiu|r 
history,  this  district  kept  pace  with  Sherbrooke  as  a  gold  producer — indeed,  rather  surpassed 
the  latter  place.  Since  then  there  has  been  s(»mething  of  a  falling  off  in  the  priHluct.  Tim 
is  mainly  owing  to  the  fact  that  latterly  the  parties  most  largely  interested  at  Wine  Harbor 
have  eiigagtrd  a  large  share  of  their  jciint  efforts  in  works  which  are  not  iinnieiliati.ly  pn- 
dnetive,  but  wlii<'li  ar»»  es^ienlial  to  au  extension  of  mining  operations.  There  stt-in-j  ru  U'  " 
no  reason  to  doubt  that  the  plaee  will  soon  resume  its  tonner  high  po>ition  as  a  guJd  •]:>inci. 

fsaar\s  llarhor  t)r  Sturmout  dir^riet  is  mlvantageously  situated  upon  one  of  thtr  tiuest  hit:  ln.»r^ 
upon  the  ejiste.rn  coafst,  and  is  about  'Jtl  miles  eastward  of  the  iiiouih  of  f>t.  MaryV  rivf  r.  This 
district  has  hIko  been  a  large  produ'.er  in  primortion  to  the  amount  of  (-tiuri  ihut  h;i<  tluw 
bt^Mi  put  forth  in  mining  ;  but  enterprises  of  that  cImss  have  never  yet  been  entered  in'o  iijh-u 
anything  like  a  laig«"  scale.  The  jjossibilities  of  the  i»laee  may  bo  imagined  from  ih*;  I'.u-t 
that,  taking  the  whole  i)eri(»d  since  gold  mining  commenced  in  Nova  Scotia,  wi^  tuiJ  th=4l 
the  n.ines  «)f  Isaac's  harf)i>r  have  ki'pt  up  the  larg<*st  average  yield  of  gold  per  ton  of  tj!'..irt.[. 

Thr  situ.'ition  of  Wagainatkook  is  comparatively  remote  tioin  the  centres  tkf  popui.itiun. 
being  m  the  wooded  highlands  of  the  interior  of  Vi(rtoria  c*)unty.  The  difiiculiy  i*t  ac.tss 
to  it  has  militated  against  its  prosperity  as  a  mining  district.  Another  cause  of  it-  i.'ukuf 
prospirity  is  to  be  found  in  the  tact  that  a  largo  j)orti«)n  «»f  its  most  promising  ground  ri-ji:;.iiri\  i 
for  a  long  time  in  the  hands  of  i)arties  wh<»  did  lilileor  nothing  to  develop  it.  In-ie^*!.  iiti;0 
more  can  be  said  of  Wagamatkook  than  that  it  allords  very  i)romising  iiitiieatious  as  u  -^^I'-l 
field  ;  but  that  Hiueh  may  be  alleged  with  perfect  salfty. 

The  j»n;gress  (tf  devcMipnicnt  of  these  mining  districts,  althougli  not  very  rapid,  ba-  U-f-u 
continuous,  steady,  and  iner(?asingly  satisfactory.  The  aggregate  <[uantity  i»f  goid  p:.>]uci-J 
by  them  was,  in  l^()^J.  T,*J7r)  ounces:  in  l^ihi,  14, ('01  ounces,  l4  pi-nnywj'igbis,  J7  g:ains : 
in  l^CtA,  for  niin'  months  ending  September  3i),  U,.')*).')  ounees,  i)  pennyweights,  c^  grnln^  :  in 
]r»il.'),  for  l\i  months  ending  September  ',U»,  *21,*f(.)7  oun<'e>,  .">  |)ennyweights,  *J'J  giiiin^:  i:i 
l*r(J(>,  21,1()2  ounces,  4  pennyweights,  11  grains;  in  \r*ij7,  :Li7,5r;J  ounces,  (I  j.K.*nny\vt-!;rijt>.  'J 
grains. 

In  another  respect,  these  results  are  more  gratifying.  There  are  no  n'turns  of  tii»' 
number  of  men  engaged  in  mining  in  1M)"2;  but  in  lSo;i  tlie  total  quantity  of  gold  pnvhu\-.l 
was  ecjuivalent  to  v^lHi  to  every  man  engaged  in  and  about  gold  mining  in  Nova  Sc«uiji  uuiii:;: 
the  year.  In  iMiJ,  this  average  had  attained,  tor  nine  months  only,  .•?;W4  l>lj  jM.r  man  :  ;a 
I'Tlio,  ."^004  ^0;  in  lf?()0,  ^^CAYJ  41  ;  and  in  IH)7,  ^7<>5  j)<*r  man  for  the  12  months,  «•«  nal  :<• 
.y^  44  per  man  per  day.  In  all  those  ealeulations  gold  is  estimated  aisJ?  .'>U  per  junce,  u  lik'U 
is  less  than  its  real  value. 

When  the  iirst  t»f  these  averages  was  made  known  totlie  public,  it  was  clearly  shown  iLa: 
the  mines  i>f  Nova  Seotia  in  the.  aggregate  yielderl  a  larger  average  product  jier  inan  «n:;:a;;eJ 
in  mining  than  those  of  any  other  country,  and  this  averag<»  ha>  been  nearly  trebled  in  loiir 
years.     Jn  fact,  although  tlie  above  calculaliuus  do  not  necessarily  prove  it,\ho  rosiuis  pro- 


1 


EAST   OP  THE   ROCKY  MOUNTAINS.  61 

dnccd  from  Ihe  varions  ^1d  niines.  of  Nova  Scotia,  tnken  separately,  do  not  present  tlioso 
striking  contrasts  observable  in  ever^'  other  gold^proilueiuf;  country.  We  seldom  hear  of  sach 
extraordinarily  rich  prizes  as  are,  at  times,  met  vrith  elsewhere,  but,  on  the  other  hand,  a  mine 
which  is  a  total  failure — which  does  not  at  least  yield  a  moderate  proiit— is  a  very  rare  ox(*eption. 
It  will  be  seen  that,  with  the  exception  of  the  last  named,  and  even  that  may  scarcely  bo 
considered  an  exception,  all  of  the  gold  districts  above  briefly  described  are  easily  accessible, 
lying,  as  they  do,  immediately  upon  a  coast  abounding  with  superior  harbors,  or  within  a 
rery  few  miles  of  the  great  interior  thoroughfares  of  the  province.  They  are  so  situate  that 
they  can  bo  readily  supplied  with  all  the  requisites  of  a  mining  district  at  a  low  rate  of 
charge.  When  one  considers  this  fact,  together  with  that  of  the  productive  character  of  the 
mines  themselves,  he  may  naturally  wonder  at  the  paucity  of  the  numbers  engaged  in  mining, 
and  of  the  consequent  a^regate  result  of  their  operations.  Doubtless,  in  the  very  propin- 
anity  of  Nova  Scotia  to  Great  Britain,  the  Atlantic  States,  and  the  other  Canadian  provinces, 
tne  sources  from  which  most  great  commercial  enterprises  emanate,  and  the  facility  with  which 
reliable  auriferous  districts  may  be  reached,-  become  possessed,  and  profitably  developed  in 
Nova  Scotia,  may  be  found,  in  great  measure,  the  solution  of  the  problem  thus  suggested. 
There  probably  never  was  an  adage  more  pregnant  with  truth  than  that  embodied  in  the  oft 
quoted  poetical  line : 

Tis  distonco  lends  enchantment  to  the  view. 

• 

Even  from  Nova  Scotia  ifsolf  people  sometimes  go  to  Colorado,  Columbia,  California,  Aus- 
tralia, or  New  Zealand,  to  minr.  gold,  thus  abandoning  at  least  ten  chances  in  their  favor  at 
borne  for  one  that  they  can  pick  up  abroad. 

Comparing  the  prospects  with  the  ie>ults,  as  above  set  forth,  it  will  bo  seen  that  gold 
mining  is  yet  in  its  infancy  in  Nova  Scotia.  We  may  further  infer  that  the  discovery  of 
localities  in  which  gold  mining  can  be  carried  on  with  profit  has  scarcely  more  than  com« 
mcnced.  Among  toe  places  not  already  named  where  gold  has  been  discovered,  with  good 
prosp(>cts  of  profitable  mining,  may  be  mentioned  Cranberry  Hea<i.  at  the  extreme  western 
limit  of  the  province,  in  Yarmouth  county ;  Gold  river,  in  Luneuburgh  county ;  Boar's  Back, 
near  Gay's  river,  and  Stcwiacke,  in  Colchester;  East  river,  Chizzelcook,  Musquodoboit, 
8craggy  Lake,  Killagg  river,  and  elsewhere  on  the  Sheet  Unrbor  rivers  and  their  branches, 
in  Halifax  county ;  and  the  shores  of  Chedabucto  bay  and  Q&\yM  Porcupine,  in  Guysborou^h 
county.  The  existence  of  auriferous  deposits  in  some  of  these  places  has  been  known  for 
years ;  in  others  it  is  of  recent  discovery. 

It  may  not  be  out  of  place,  in  this  paper,  to  give  a  brief  outline  of  the  more  important 
provisiouH  of  the  law  of  Nova  Scotia  relating  to  gold  mines.  It  must  be  premised  that, 
"whoever  maybe  the  owner  of  the  land,  gold  mines  in  Nova  Scotia  belong,  in  the  first  instance, 
to  the  Crown.  At  least,  this  is  practically  the  cose  as  yet.  There  are  portions  of  land  in 
the  province  which  have  been  granted  without  reserving  to  the  Crown  any  minerals,  but  upon 
audi  unlimited  grants  no  gold  has  yet  been  discovered.  As  a  rule,  out  of  all  land  granted 
in  Nova  Scotia  there  are  reser\'ed  io  the  Crown  all  mines  and  deposits  of  gold,  silver,  lead, 
tin,  iron,  copper,  and  coal.     All  other  mineral  sub.itances  are  conveyed  with  the  soil. 

The  reguladons  improvised  by  the  governor  and  council  on  the  first  discovery  of  gold  in 
Kdva  Scotia,  as  also  the  first  '*gold  field  act"  piLssed  by  the  provincial  legislature,  were 
framed,  as  might  naturally  enough  be  supposed,  with  but  a  very  imperfect  knowledge  of 
"what  was  requisite  to  a  gold  mining  comnmnity  anywhere^  still  more  of  all  that  was  peculiar 
in  the  Nova  bcotian  gold  fields,  and  would  most  conduce  to  their  development.  Conse- 
quently they  were  hampered  with  many  provisions  which  experience  soon  proved  to  be  use- 
less, but  which  bore  heavily  and  vexatiously  upon  those  who  engaged  in  mining  enterprises. 
There  is  little  room  to  doubt  that  the  check  thus  given  to  such  enterprises  at  their  very  con- 
ception is,  in  its  results,  felt  to  some  extent  even  yet.  The  law  now  in  force,  which,  with 
its  subsequent  amendments,  was  framed  by  the  writer  of  this  paper,  has  been  found  to  work 
satisfactorily  to  all  parties  concerned,  although,  of  course,  every  year's  additional  experience 
aaggests  some  further  amendation. 

According  to  the  existing  law,  the  intending  miner,  having  determined  upon  the  site  of  his 
future  operations,  it  not  being  preoccupied  by  another,  may,  in  the  first  instance,  apply  at 
the  department  of  mines  for  either  a  **  prospective  licenses"  or  a  lease.  There  is  no  limit  to 
the  extent  of  ground  that  he  may  apply  for.  To  obtain  a  prospecting  license  he  must  pay 
at  the  rate  of  50  cents  per  acre,  and,  where  the  ground  applied  for  is  not  Crown  laud, 
must  enter  into  a  bond  to  reimburse  the  proprietor  thereof  for  any  damage  that  may  be  dono 
to  his  land.  This  license  holds  good  for  three  months,  but  is  renewable  for  a  further  term  of 
three  months  upon  the  prepayment  of  25  cents  per  acre.  This  gives  him  the  exclusive  right 
to  explore  over  thw'  whole  tract  applied  for,  and  select  any  part,  or  the  whole  of  it,  upon 
which  to  carry  on  mining  operations. 

Before  entering  upon  any  such  mining  0])erations,  ho  must,  whether  he  has  previously  held 
a  prosjiectiug  license  or  not,  apply  for  a  lease  of  such  unoccupied  ground  as  he  may  have 
selected  for  his  purpose.  On  making  such  application,  he  is  rei{uired  to  pav  at  the  rate.of 
9*2  for  each  area  of  25(J  feet  in  length  by  150  feet  in  breadth  ;  and,  also,  when  the  ground 
applied  tor  is  private  property,  to  make  an  arrangement  with  the  owner  of  the  soil  fox  any 
damages  the  latter  is  likely  to  sustain.  Thereupon  he  receives  a  lease  for  21  years,  reserv- 
ing a  royalty  of  two  and  one-half  per  cent  upon  all  the  gold  mined.    The  law  further  requires 
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lim  to  have  kbor  perfonned  ammttUy  M  the  rote  of  100  daji'  work  for  every  2JOXjriO  fat 
leasecl  bf  him:  and  to  furDish  quarterly,  and  anear  to, aretaniBbowiD^.aiiioDgotber  thinp, 
the  amount  of  nork  and  where  perfonned,  tho  qoantUj  of  quaitE  miDod,  the  mill  to  whjcli 
It  waa  sent,  and  the  quantity  of  ^lit  obtai  tied  Irom  it. 

Any  person  19  liabJo  to  a,  heavy  fine  who  rnus  a  qnartz  mill  witbout  a,  liceaso.  Befon 
obtaining  tbis  license,  for  which  there  is  no  charj^,  he  must  give  bonds  with  ample  siiTriiri 
for  the  performance  of  lits  duties  as  required  by  law.  The  licensed  mill  owner  must  every 
month  maka  and  swear  to  a  return  showing  the  quantity  of  quartz  cmabed.  the  mine  whfDCt 

»  department  the  royalty  rt 
mission  for  his  tronblo. 

Jt  will  thus  be  seen  that  every  pains  has  been  token  to  insure  reliability  in  the  statisticil 
returns  furnisbed  from  iho  Nova  Scotian  gold  fields.  A  ([tance  at  this  outiiae  of  the  leBdinf 
provisions  of  the  law  will  convince  the  reader  that,  at  least,  there  c«n  be  uo  exKggeiatiou  in 
the  statistical  slalemmt  above  set  forth,  or  in  the  tables  appended  to  thia  paper.  Donbtka 
some  jjold  is  Bniujj^lec!  away  from  the  mines  without  pay inp  royalty,  and  consequently  nevB 
appears  in  tho  o^ciul  retarns.  The  amount  which  is  thus  eliminated  from  tie  auiifeleu 
products  of  the  country  cannot  bo  estimated  with  anything  approanbing  to  aoruracy. 

Tbe  following  yearly  abstracts  of  Iho  results  of  gold  minmg  operations  from  IBti^Io  1W7, 
inclusive,  shows  the  progress  that  haa  been  made  and  tho  aggregate  product,  ao  far  as  official 
returns  can  show  them : 

Abstrtict  of  gold  mining  statistics — 1863. 
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Abstract  of  jjold  mining  stalisfics — 1865. 
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As  inti Dinted  clsowbcrc  in  tins  paper,  operations  in  Fcarch  of  gold  in  Nova  Scotia  bsTe 
been  prosecuted  almost  invariably  in  the  veins  of  quartz  tit  situ.  In  the  few  localities  when 
alluvial  mining  has  been  carried  on  the  means  employed  have  been,  as  in  other  countrin, 
those  of  the  cradle,  long-torn,  and  »:luice,  but  more  especially  the  latter.  But  even  in  the 
few  alluvial  auriferous  depobits  which  have  yet  been  discovered  free  gold  is  only  found  in 
small  quantity.  In  such  places  the  surface  soil  is  usually  found  to  bo  profusely  interspersed 
with  iraguients  of  auriferous  quartz,  with  boulders  and  pebbles  of  what  bad  been  its  cndos- 
iug  rock.  The  processes  referred  to  merely  wash  off  the  earthy  matter  from  the  mixed  miJ^ 
rial,  retaining  the  free  gold  and  the  fragments  of  quartz  and  other  rocks.  From  the  lat» 
the  quartz  is  separated  and  subjected  to  the  stumping  mill.  This  may  seem  a  tedious  process, 
and  it  requires  much  care;  but  in  the  few  localities  whicb  have  favored  tlie  operation,  it  ha^ 
proved  very  remunerative.  In  some  instances,  and  generally  where  the  situation  favore*! 
Buch  a  ]  rocess.  the  whole  of  the  surface  material  has  been  run  through  the  stamping  mill,  as 
the  more  profitable  mode  of  saving  the  gold  contained  in  it. 

The  Nova  Scotian  gold,  as  taken  from  the  matrix,  is  almost  singularly  free  from  alloy,  a 
fact  which,  in  a  very  material  degree,  exempts  the  gold  hunter  there  from  difficulties  which 
beset  him  in  many  other  parts  of  the  world.  As  to  the  mode  of  reducing  the  auriferou 
quartz,  slate,  &c.,  and  extracting  the  gold  therefrom,  numerous  processes  have  been  tried. 
For  pulverizing  quartz  the  tiist  apparatus  employed — not  considering  the  rude  and  tempo- 
rary appliances  hurriedly  improvised  on  tho  first  discovery  of  gold — was  the  stamping  roilL 
Sin(*e  then,  and  more  especially  during  the  first  two  or  three  years  of  Nova  Scotia'd  pi^ld- 
mining  history,  numerous  other  contrivarces,  involving  some  variety  of  mechanical  princi- 
ples, have  been  tried.  We  have  had  improved  specimens  of  the  rude  arrastra,  the  Chilian 
mill,  the  revolving  pan  and  sphere,  the  '*dry  process*'  of  pulverizing  quartz  by  passing  it 
through  a  rapidly  revolving  cylinder,  and  various  combinations  and  varieries  of  these.  S^ne 
processes  which  I  have  not  had  opportunities  of  mspecting  have  also  been  employed  for  a 
time.  But  all  others  have,  as  yet,  been,  by  practical  men,  sooner  or  later  discarded  in  favor 
of  the  old  stamping  mill. 

In  the  appliances  used  for  amalgamation  there  has  been  almest  as  great  a  Tariety,  bnt  t 
pretty  nearly  uniform  process  has  eventually  bedn  adopted.  Quicksilver  is  deposited  in 
quantity  in  the  stamper-boxes.  As  a  thin  stream  of  water  runs  C4)ntinually  into  each  stamper- 
box  while  the  mill  is  in  operation,  the  fiuer  and  lighter  particles  of  the  triturated  gaugue  are 
being  constantly  wushcd  out,  through  a  wire  gauze  or  finely  perforated  plate,  npon  a  sloping 
table,  the  sides  of  which  converge,  and,  at  its  lower  end,  conduct  to  a  succession  of  sluice* 
boxes  which  form  a  gnidual  descent.  Tho  bottom  and  sides  of  this  table  and  tho-se  sluii-e- 
b«xi's  are  covered  with  co})per  plates.  In  some  mills,  instead  of  sluice  boxes,  there  are  pr> 
vided  shakin*::  tal»l«'s,  llie  superior  U'lvanta^jes  of  which  yet  remain,  1  think,  to  U*  pruvo<J. 
Ily  this  mode  a  greatly  pre}>()nderatiiiff  puition  v\'  the  gohl  freed  from  its  matrix  never  k*a\v> 
the  stamper-box,  but  aiiialjjainates  aim  leniaiiis  there  with  the  4uicksllver.  The  particles  h: 
both  metals,  tlirowu  out  by  tho  mechanical  action  of  the  machinery  and  tho  current  of  wtiur, 
are  caiip^lit  upon  the  copper  j)lates,  over  which,  for  a  time,  they  are  c^iiTied. 

This  is  the  mode  of  tn-atmeiit  which,  thus  far,  has  nin>t  with  the  most  p^eneral  aj^prov.ii. 
It  is  of  not  unfrequeiit  i>ccurreiicc  that  when  a  new  comer  i'nmi  abroad  enters  a  mining  d;<- 
triet  he  regards  somewhat  scornfully  tho  simple  pnK'osses  I  have  brietly  sketchird ;  bn:  it 
invariably  haj)peus  that,  after  indulging  in  some — fref[uently  very  expensive — cxperimoa^^ 
in  setting  up  "the  latest  improvements,''  he  falls  back  into  the  old  mode,  or  some  very  slij^hT 
nioilitieaiion  of  it.  Tliat  all  the  gold  is  8ave«l  by  this  treatment  is  more  than  any  [ktm'u 
would  be  justili<'d  in  saying.  For  about  th«'.  tirst  year  of  gold  mining  in  Nova  Scotia  nj'»>l 
mills  had  in  et>nnection  with  them  kilns  for  roasting  the  quartz  before  it  wa.s  subjected  toi;n? 
stamps.  It  was  <liscovrred,  however,  or  supposed  to  be,  that  no  prolit  was  uiude  by  ili:?, 
and  lliat,  in<leeil,  tlie  balance,  if  any,  was  on  the  other  side  of  the  account. 

It  is  certain  that  in  most  auriferous  quairtz  veins  mispickel  (arsenical  pyrites)  is  iouud.  ia 
some  of  them  in  large  and  numerous  masses.  It  may  be  safely  averred  that  all  of  this  i< 
impregnated  with  gold;  and,  owing  to  tho  difficulty,  if  not  impossibility,  of  amalgiunatiu^ 
any  considerable  portion  (tf  tho  gold  so  associated  by  the  simjilo  proctiss  above  di:>oribt'«].  a 
considerable  quantity  niu.^t  be  lost.  Latterly  some  jiroprietors  of  mines  have  careful'.y  si\h 
arated  this  arsenieal  pyrites  from  the  tailings  of  their  (juartz  mills,  barrelled  it  np,  and  ^t-u: 
it  to  Europe,  where  it  has  been  subjected  to  chemical  treatment  and  has  yi»"lded.  I  have  beea 
led  to  believe,  a  good  protit  to  the  owner.  I  am  not  awaro  that  a  like  treatment  has  vrt 
come  into  use  in  Nov^i  .Scotia. 

I  must  here  obsfrve  that  the  sodium  amalgam,  of  comparatively  recent  discovery,  where 
experimented  with  in  the  mines  of  this  province,  has  produced  highly  gratifying  results,  aiii 
is  gradually  ereeping  into  generiil  use. 

Or  Minks  otiikk  than  (ioM>  — In  treating  of  the  mineral  resources  of  Nova  Scotia  other 
than  auriferous  deposits,  and  more  especially  of  its  coal  fields,  I  find  myself  even  more  at  a 
loss  to  speak  detinitely  than  in  dealing  with  its  gold  mines.  This  ditticuity  is  owing  to  ik 
very  impertect  character  of  the  geological  and  mineralogical  explorati«ms  that  have  yet  taken 
place  in  the  province.  To  exi)lain  this,  again,  I  must  be  historical  to  the  extent' of  a  fon 
sentences. 

In  1^•^G,  at  which  time  little  or  nothing  was  known  of  the  geology  and  mint?ralogy  oi  ilw 
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ccmptnr,  a1]  the  minerals  reserved  to  the  crown  in  granted  lands  and  all  those  in  crown  lands 
were  gpranted  bj  George  IV  to  Lis  brother,  the  late  Duke  of  Yoik,  for  a  term  of  iki  years. 
This  ptint  virtnally  transferred  nearly  all  tho  mineral  products  of  Xov.^  Scotia.  The  prop- 
erty thns  conveyed  to  the  Dnke  of  York  eventually  came  into  tho  hands  of  tho  "General 
MiniDi^  Association,**  a  powerful  Enp^lish  company.  While  the  wholo  miner.il  resources  of 
tlie  country  were  thus  locked  up  by  a  monopoly,  little  or  no  disposition  was  shown,  cither  by 
the  provincial  government  or  private  individuals,  to  ascertain  what  the  extent  of  those 
Tesoorces  was.  At  length,  after  years  of  irritation,  probably  on  both  sides,  and  some  not 
very  successful  efforts  on  the  part  of  the  Nova  Scotians  to  possess  themselves  of  a  share  of 
the  mineral  wealth  of  their  own  country,  an  arrangement  wtis  effected  between  thc^  provin- 
cial government  and  the  General  Mining  Association  in  August,  1857,  which  was  confirmed 
*  by  the  Nova  Scotian  legislature  early  in  the  ensuing  year,  and  went  immediately  into  effect. 
According  to  this  arrangement  the  association  were  alloweil  to  retain,  with  some  ameliora- 
tiona  in  the  terms  of  their  lease,  all  the  coal  seams  contained>in  about  75  square  miles,  com- 
prising^ the  mines  already  opened  and  worked  by  them  at  Sydney,  Point  Aconi,  Lingan, 
and  Bridgport,  in  Cape  Breton,  the  Albion  mines  in  Pictou,  and  Springhill  and  Tho  Joggins 
in  Cumberland.  The  association,  on  their  part,  relinquished  all  claim  whatsoever  to  the 
mines  and  minerals  throughout  the  remainder  of  the  province.*  Almost  immediately  upon 
the  conclusion  of  this  arrangement  there  commenced  an  activity  previously  unknown  in  Nova 
Scotia  in  exploring  for  mineAls,  and  more  especially  for  coal,  outside  of  the  tracts  still 
ret«ned  by  tne  General  Mining  Association.  Years  must  yet  elapse  before  the  results  of  this 
still  actively  continued  exploration  pan  enable  us  to  form  anything  like  a  close  approxima- 
tion to  an  estimate  of  th^  area  of  Nova  Scotia  which  is  underlaid  by  available  coal  seams, 
or  of  the  aggregate  quantity  of  coal  which  may  be  extracted  from  those  coal  beds  and  put  in 
the  markeL  I  shall,  however,  give  a  brief  outline  of  what  seem  to  bo  tho  possibilities  of  the 
conntry  in  this  respect. 

It  has  already  been  stated  above  that  of  tho  I8,r)00  square  miles  of  the  total  area  of  the 
province  of  Nova  Scotia  about  ]0,(K.)0  snnarc  miles  belong  to  the  geological  formation  through- 
ont  which  auriferous  deposits  are  found.  Let  us  deduct  from  tuo  remaining  surface  of  the 
province  that  portion  which  belongs  to  the  new  red  sandstone  formation,  associateil  with  trap 
rock.  This  is  represented  by  a  narrow  strip  of  land  varying  from  two  to  live  miles  in  width, 
extending  along  the  south  shore  of  the  Bay  of  FunJy.  from  Brier  island  to  Cape  Blonridon, 
and  also  some  islands  and  isolated  headlands  on  both  sides  of  Minas  basin  and  Cobequid 
bay.  All  the  remainder  of  Nova  Scotia  belongs  to  the  carboniferous  formation.  The  pro- 
ductive coal  measures  of  this  formation  naturally  divide  themselves  into  the  following  inde- 
pendent coal  fields : 

The  North  Hants  and  South  Colchester  coal  basin  presents  no  good,  natural  cross  section, 
although  it  is  bisected  in  nearly  equal  halves  by  the  Shubenacadie  river.  Thin  seams  of 
coal  have  been  discovered  at  several  points  near  the  margin  of  this  basin,  but  no  mines  have 
been  opened,  and  its  value  as  a  productive  coal  field  yet  remains  to  be  proved. 

The  North  Colchester  field  comprises  a  narrow  strip  between  the  Cobequid  Hills,  on  the  one 
side,  and  the  shores  of  Min&s  basin  and  Cobequid  bay  on  the  other,  and  extending  from  tho 
vicinity  of  Parrsborough  to  the  confines  of  Pictou  county.  Coal  has  been  mined  to  a  small 
extent,  but,  although  several  seams  have  been  discovered,  they  are  so  thin  that  to  work  them 
to  any  extent,  in  the  present  state  of  the  coal  and  labor  niarkets,  would  not  prove  remunerative. 

The  Cmmberland  coal  field  is  much  more  extensive.  At  the  western  confines  of  this  district, 
at  a  place  called  The  Joggins,  the  shoire  of  Chiegnecto  bay  affords  a  remarkably  fine  cross 
section  of  the  whole  formation.  Hero  may  be  observed  upwards  of  70  coal  seams,  compris- 
ing an  aggregate  thickness  of  over  40  feet.  The  more  important  workable  seams,  taken  in 
descending  order,  are  of  the  respective  thicknesses  of  five  teet,  one  foot  nine  inches,  two  feet 
nine  inches,  five  feet,  four  feet,  and  five  feet,  being  six  in  all.  Two  of  these  seams  aro 
worked  on  the  Joggins  shore  by  the  General  Mining  Association,  who  there  hold  four  square 
miles  of  mining  territory.  From  three  to  four  miles  east  of  the  Joggins  mine  aro  the  Vic- 
toria and  Lawrence  mines,  on  opposite  sides  of  the  navigable  river  Hebut.  Further  east, 
and  fronting  upon  the  navigable  Macan  river,  is  the  Macan  mine.  On  the  east  side  of  the 
same  river  and  lying  contiguous  to  each  other  are  the  mines  of  the  Chiegnecto,  the  St. 
George,  and  the  New  York  and  Acadia  companies.  All  of  these  mines  have  been  opened 
within  a  comparatively  recent  period,  and  all  aro  supposed  to  be  worked  upon  some  of  the 
same  seams  which  exhibit  themselves  upon  the  Joggins  shore,  although  none  of  them  con- 
form in  every  particular  to  any  of  the  beds  found  at  tho  latter  place. 

Nesf  Northumberland  strait,  the  extiemo  eastern  shore  of  Cumberland,  some  coal  seams 
have  been  discovered  which  are  supposed  to  be  the  equivalents  of  those  seen  at  The  Joggins, 
but  none  of  workable  thickness  have  there  been  exposed  as  yet. 

At  a  place  called  Spring  Hill,  in  the  interior  of  this  county,  and  near  the  northern  base  of 
tbe  Cobequid  Hills,  about  20  miles  southeast  of  The  Joggins,  the  General  Mining  Association 
possess  a  tract  of  four  square  miles.  A  seam  of  excellent  coal,  Vi  feet  in  thickness,  has 
nsie  been  found,  but  no  proper  mine  has  yet  been  opened.  The  explorations  made  of  late 
years  by  other  lessees,  outside  of  the  association*s  tract,  seem  to  indicate  tha^  there  are  sev- 
eral available  coal  seams  in  this  vicinity ;  but  the  partial  nature  of  those  explorations  and  a 
▼ery  considerable  degree  of  disturbance  of  the  strata,  which  is  a  characteristic  of  the  district 
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and  ft  serious  difficulty  to  the  explorer,  precludes  our  forming  anything  bat  a  vague  estimtte 
ot  either  the  number  or  extent  of  its  coal  beds. 

The  Pictou  coal  basin  lies  about  the  centre  of  the  county  of  the  same  name.  Considennf 
how  comparatively  limitckl  is  its  horizontal  extent,  it  comprises  an  enormous  agg^gate  thick- 
ness of  coal  beds.  The  most  important  seams  of  good  coal  known,  as  yet,  in  this  district 
are  of  the  respective  thicknesses  of  38,  22,  6,  11^.  H  (*'  oil  coal,")  19,  and  13  feet.  In  the 
centre  of  this  district  the  General  Mining  Association  have  an  area  of  four  square  miles,  and 
at  their  colliery,  known  as  the  Albion  mines,  have  carried  on  operations  for  many  years. 
Surrounding  this  colliery  on  every  side  are  others  w^hich  have  but  recently  been  opened. 
Judging  Trom  its  development  thus  far,  the  horizontal  area  underlaid  by  the  above-mentioned 
scams,  including  what  is  believed  to  bo  an  eastern  extension  of  the  Albion  mines  coal  meas- 
ures to  Mcrigonish  harbor,  may  be  roughly  estimated  at  not  less  than* 30  square  miles.  ITpoa 
this  space  there  are  eight  collieries  now  in  operation,  and  preparations  are  being  made  for 
opening  several  others. 

The  AntitTonish  coal  field  comprises  a  small  portion  of  the  northeastern  coast  of  the  county 
of  that  name.  Some  small  coal  fields  have  been  found  in  the  vicinity  of  Pomqnet  harbor, 
and  in  consequence  of  this,  explorations  are  being  prospected  with  the  sanguine  hope  of  dis- 
covering one  that  c^n  Ihj  worTved  with  profiL 

The  productive  measures  of  the  Inverness  coal  field  seem  to  be  confined,  for  the  most  part, 
to  a  narrow  band  of  country'  near  the  coast.  A  mine  has  recently  been  opened  at  Port  Hood 
upon  a  seam  of  good  coal,  averaging  six  feet  in  thickness.  Other  coal  seams,  varying  from 
three  to  seven  feet  in  thickness,  are  found  along  the  c.oast;at  Mabon,  Broad  Cove,  and  Chim- 
ney Corner.  Although  showing  no  extensive  deposit  on  the  shore,  these  beds,  like  the  one 
being  worked  at  Port  Hood,  dip  sejovard  and  are  probably  the  outcrops  of  an  extensive  «>il 
field  under  the  waters  of  the  Gulf  of  St.  Lawrence.  In  the  southern  part  of  this  county, 
along  the  river  Inhabitants,  coal  has  been  found  in  several  places,  and  there  are  promidng 
indications  of  a  valuable  deposit  of  that  mineral,  but,  owing  to  the  comparative  remoteness 
of  the  place  from  navipiblo  water  and  the  existence  ot*  so  much  coal  elsewuere  in  the  province 
in  more  favored  situations,  little  exploration  has  been  made  in  this  locality. 

This  River  Inhabitants  district  may  morcpoperly  be  considered  a  northern  extension 
of  the  Richmond  coal  field,  which  comprises,  along  with  the  tract  just  mentioned,  all  the 
western  and  middle  portion  of  Richmond  county.  Here,  all  along  the  north  side  of  Lennox 
Passage,  from  St.  Peters  west  to  the  Strait  of  Canso,  good  indications  of  coal  are  found, 
although  the  stratification  is,  in  places,  very  much  disturbed.  At  Seacoal  bay,  in  the  south 
western  jmrt  of  the  county,  a  inin»'  has  been  opened  upon  a  bed  of  coal  and  bituminous 
shale,  nearly  VZ  feet  in  thickness,  and  of  which  fuiir  feet  only  are  worked  as  a  coal  seam. 
TIjc  dip  is  here-  nearly  venicul. 

The  KicliMuiiid  niiuo  i'^  ft*iir  juilcs  inland,  and  northward  of  the  last  mentionod.  ILtc  two 
seams  of  three,  and  four  feet  res ju-c lively  are  boii;jj  worked.  Their  dij),  as  at  *^acoal  bay,  is 
nearly  verti<al. 

Victoria  county  has  also  its  sj^ccial  coal  field,  isolated  from  any  that  have  \H  been,  or  will 
hereafter  be  described.  Coal  lias  been  discovered  on  tlie  north  side  of  St.  Patrick's  chancel, 
in  the  vicinity  of  the  Wagamatkook  and  Baddeck  rivers;  but  no  mine  has  yet  been  opened. 
nor  have  ( xploratious  been  there  prosecuted  to  any  extent. 

The  last,  and  in  all  probability  most  extensive  and  most  important  coal  field  which  I  shal; 
have  to  describe,  is  that  of  Capii  iMetou.  It  extends  along  the  eastern  coast  from  Cap*- 
Dauphin,  near  the  soutlieastern  extreuiity  of  Victoria  county  to  an  unknown  point  nnder  tL- 
waters  of  Mini  bay,  off  South  1  lead  or  Point  Gage,  a  distance  of  about  40  miles.  A1od<: 
this  whole  coast  baud,  the  productiv(»  coal  measures  are  found  extending  inland  for  a  di>- 
tance  of  from  seven  to  nine  miles,  'i'bo  contained  coal  beds  dip  northeastward,  thus  indi- 
cating the  more  than  probable  existence  of  an  immense  body  of  coal  beneath  the  sea. 
Notwithstanding  the  explorations  which  have  been  prosecuted  with  spirit  and  diligence  for 
some  years  past,  it  is  impossible  as  yet  to  state  with  confidence  the  number  of  coal  seams  of 
sufficient  dimensions  to  be  profitably  worked  in  this  tine  district.  I  may  state  that  not  le<.« 
than  '.iO  of  these  seams  have  l)een  opened  and  worked,  and  that  these  opened  seams  compri.<e 
an  aggrejrate  thickness  of  over  KRMeet  of  superior  coal.  The  whole  district  of  these  pro- 
ductive measures  covers  a  horizontal  area  of  from  250  to  '300  square  miles.  All  that  ponioa 
of  the  district  immedjately  adjoining  the  coast  is  under  lease,  and  there  are  U> collieries  here 
in  operation.  These  are  all  of  recent  origin,  except  those  of  the  General  Mining  Association 
at  Nonh  Sidney,  Liugau,  and  JJridgport.  Hero  is  the.  largest  tract  retained  by  this  a^socia- 
tion.  .  It  covers  all  the  land  extending  along  the  line  of  coast  from  the  north  side  o(  Bfkuiar- 
derie  island  to  a  point  about  a  mile  south  of  Hridgport  ba^in,  and  comprises  over  tiO  quare  miles. 
A  cross  section  of  the  association's  groimd,  on  the  north  side  of  Sidney  harbor  above,  shuw5 
no  less  than  :>1  seams  of  coal ;  but  of  these  only  four  have  yet  been  worked.  I  may  obse:-ve 
that  all  the  coal  yet  found  in  Nova  Scotia  is  solt  bituminous  coal. 

In  our  picseut  still  very  limited  knowledge  of  the  real  extent  of  the  productive  c..jil 
measures  in  Nova  Scotia  and  their  nvaihilde  contents  in  coal,  any  estimates  of  either  the  em 
or  the  otlicr  u:ight  Le  so  remote  an  a}>i>roxima:ion  to  the  truth  as  to  be  of  very  little  pracl;- 
cal  valu(^  It  can  only  be  said,  in  ^'eneral  terms,  that  the  circumstances  of  that  Province 
point  to  an  enormous  fiauie  development  of  tlxit  branch  of  miuiag. 
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The  s'lipbt  failing  off  during  ibo  lust  Iwo  yeani  is  In  bo  altriboled  to  Ihe  nbrogation  of  tbe 
•■  itciprocit;  trpaty"  between  llie  Provinces  nod  tbe  UniieJ  Sijites. 

The  Iniv  of  Kara  Scotia  relative  to  cohI  mice:!,  as  well  ah  to  uU  otber  miucs  other  tiian 
gold,  may  be  briefly  summed  up  ihun:  TboErst  Mf  p  to  bi' takcii  by  tho  party  iotttidiii^  to  invest 
■a  to  apply  lo  the  department  of  mines  for  a  *'  lieenno  to  search  "  upoD  whatever  giound  he 
may  bave  selected  for  that  piiipo.se.  The  applicution  muht  be  accompnnied  byapnyoieut 
of  9^,  and  the  lillug  of  a  bond  tu  make  guud  any  dniuagc  done  lo  pcivalc  lands,  and  the 
license  \a  not  to  cover  more  ibim  live  s(|uare  mites,  and  it  holds  good  fur  one  year.  At  tbe 
expiration  of  tbi.^  license,  ihe  botdei  thereof  may,  out  of  ibc  ground  covered  by  it.  telect  cue 
square  mile ;  tbia  area  to  bit  enliirged  under  certain  special  circumstatlceH.  over  nbich,  upon 
tbe  payment  offoO.  he  can  obtain  a  "license  lo  work."  which  boldx  good  for  two  years.  If. 
during  Ihia  period,  ho  shall  have  tu>mmeiiciKl  "effective  iniulng  opcnitioDS,"  be  it  entitled 
to  receive  a  lease,  terminable  in  IrMH,  hut  renewable.  On  sucb  leases  thcte  is  rcAcrvcd  a 
royally  of  10  cents  on  evtry  ton  of  •i.'iVi  pounds  of  coal ;  eight  cetit*  on  every  ton  of  iron, 
and  five  per  cent,  on  all  other  mineriils  except  gold,  the  ro3'Blty  upu  which  has  already  been 
■tMed. 

I  may  here  add  a  few  remarks  as  to  the  presence  in  Kova  Scolia  of  Ihe  other  more  important 
reaerved  minerals.  Copper  bjis  be<-D  found  at  several  localities.  Mining  opcriitious  buvu 
been  carried  on  for  soiue  years  past  in  a  bod  of  cuprilerons  clay,  containing  nodules  of 
copper,  in  the  carboniferous  formalions.  at  Tataningoncbe,  Colchester  county.  As  this 
happens  lo  be  a  place  where  the  miiieiuls  h;ive  been  granted  nitb  tbe  soil,  I  havu  uo  rclUble 
means  of  knowing  what  degree  of  success  has  attended  tbe  venture.     What  wrre  considered 

t remising  iudicutions  weiu  found  a  Ji^w  yeurs  since,  at  Cheticamp,  Inverness,  and  a  Copper 
(ining  Company  commenced  work  tbire ;  but  ibiir  operations  have  not  yet  proved  success- 
ful. This  mineral  is  aiso  found  in  thin  veins  and  detocbcd  masses,  in  the  form  of  native 
copper  and  of  ihe  gray  sulnburet,  greou  carbonate,  and  oxide  of  that  nielut,  at  uitniorous 
poiola  in  the  trap  rock,  on  the  shores  of  the  bay  of  Fundy.  At  some  localilies  in  tbo  vicinity 
<if  Pokon's  lake  and  tbo  bead  nnters  of  Salmon  river,  on  the  confines  of  Antigoniab  and 
GuyiboTOUgb  counties,  thcru  are  to  be  fouud  large  and  numerous  masses  of  copper  ore, 
fielding  from  5  lo  HI)  per  cent,  of  metal ;  but  no  real  lode  has  yet  been  discovered. 

At  Gay's  river,  near  tbe  uorlbern  bounds  of  Halitax  county,  the  bouldera  of  lower  carbon- 
iferous rock  scatlercd  ibrougU  the  surface  soil  over  a  tract  of  couuHy  considerable  as  to 
extent,  as  well  an  the  soil  itself,  are  protnsely  interspersed  with  galena,  seeming  to  indicate 
the  vicinity  of  an  important  lode  of  tliat  miuera!.  Waiihed  samples  of  this  oto  afforded  IT} 
per  cent,  of  lend,  and  this  lead  gave  11}  ouniM»  per  ton  of  »i!ver. 

Tbe  only  other  useful  mineral  known  to  exist  in  i|naulity  in  Kovu  Scotia,  of  which  meution 
seed  be  made,  ia  iron.  On  this  head  I  will  make  somo  extracts  from  a  work  by  the  ivriler 
of  this  paper,  cutilled  "  Kova  bcolia  considered  as  a  field  for  emigration,"  published  in 

Thn  mom  wcBlera  deposit  oranjr  exteat  yrl  iliKOveml  occcn  at  C'leinenta.  on  the  wNitli  side  of  ABnar«Us 
basiii.    Tbe  ouicmp  of  the  v>.'ia  loriy  be  irjuxl  iiD  tlir  «an'uci-  Air  tlH>  (li,'iauc<-  of  a  uilti>.  nlili  uu  nveniKD 

.,.,-, r  _i_.  ,  _  lii;  iupdi';^    Tlie  oiv  tousLits  of  H-uL.iii>rr|in.'>iia' iron,  firmly  «emenl(rJnw>llieraiid 

111  ealcuri.vur'  mutin-r,  uiid  it  Laslnvn  in  [Kirt  luiivfrtiHl  liv  iieut  into  iniiRuetic  iron 
ig  4iJ  iieretut.  of  cutx  iitm,  ihf  i|Uiililv  c.(  iiUitli  Isfu-i!  toTw  i  i-ry  "iiiicriur.  ■  *  ■ 
ore  uemirs  ut  ^jctau,  also  in  ilic  coiintf  of  Annsjiolia,  luul  ia  eimilar  lo  lliat  focind 


ibicfa -- 

mixed  n'ilb  bill 
ore.   It  jidiii 
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at  ClraHmtH.  ThegCMOiCTcrdpttrdlBlTelBiattMiptooe,  Tiyiagfroml  to  lOfcetfatfakjmwi.  ShtaftoB 
haTo  been  ozuntnod  and  acciiratelT  defined,  and  tbo  orb  eCTntwtne  5S.  3  per  oent.  of  iron  of  esoeuent  qoAij. 

*  *  **  •  *  •  ♦  • 

The  next  ffreatdmodt  of  iixmoro  which  wo  wffl  mention  lilbQnd  on  tliea^^      done  of  the  Odbeqrii 
liflb.   ThbOept^oooBiderinritscxtent  and  thoTurleQ 

amt  Impartant  in  tbo  Provlnoo.  That  port  of  it  to  which  attention  boa  been  more  partfeaiaifydtouJii 
Itaa  betweon  the  Debcrt  rlTor  and  a  noMit  aome  two  mllca  wmtword  of  tbo  Oraat  Yilbige  liTor,  m  dSmatt, 
In  aD,  of  about  10  mflea.  Between  theeepotnta  tbo  vein  cxtmda  nearly  eaat  and  weat,  and  at  m^rtoBee  if 
Aom  flTOtoeii^t  milea  flnom  theahoieof  Cdbfaqoid  boy.  It  eoudataof  aTeiaatoneof  tlieapeeieaof  on 
oalled  mteKCe;  Aaaooiated  with  «mMom  irmk  rarioonding  and  ^^ 

*  *  The  whole  Teln  ifl  of  very  ixToinilar  ik-idth.  At  ono  spot  od  the  bank  of  the  Great  Villa«o  ilrer  it  ii 
ISO  ibet  wide,  whilst  at  another,  not  or  fWnn  the  most  eastern  point  to  which  the  Tetn  baa  been  tneeii  It 


attains  a  breadth  of  over  SOO  teeL  Its  breadth  is  aneqnal  at  Tazioos  intennediate  pointa  when 
meats  hare  been  made.  The  length  of  this  vein  is  not  yet  asocrtalnod ;  its  oontinnaitlOB  mi^  be  .,,,«•  «-. 
Fire  islands,  20  miles  westward  of  Great  Village  tivcr,  so  that  the  Toin  is  inotm  to  extend  m  distneesl 
about  30  miles  tn  length.  It  is  not  ot  all  impionble  that  nnm  oontinned  examination  It  will  be  Imd  ta 
extend  along  the  whole  length  of  the  Cobeqnid  range  of  bins.  «  *  »  The  Iran  made  fhHnOaieaHili 
ibund  to  be  equal  to  any  in  the  worid  in  the  rare  ptwei-tlea  requisite  far  maMng  good  ateei.    »   *  « 

A  Toy  cxtenalvo  deposit  of  Iron  ore,  of  a  descnpnon  almilar  to  that  of  menm,  la  flMmd  «t  Xut  rfMtr' 
Pictoo,  and  within  10  miles  distance  of  the  AFolon  coal  mines  on  that  rirer.    Tbe  toIb  at  thli  piiBe  Is  W 

feet  in  thickness.   Thoritoationof  thiidi9oait,liko  that  of  the  Cobequld  hills,  aflbcdaere^rl 
j^K^taUo  manufhcture  of  iron. 

Iron  ore,  in  tbo  fiimui  of  it*d  ochre,  red  hematite,  and  brown  hematite,  Is  Aaaid  on  tlie  SbnbenMnflioi 
Its  mouth.  It  has  also  been  found  in  small  qusntitles  In  sereial  other  pjacea,  aflbsdlng  good  reason  tof 
that  Ibrthcr  extensive  depoalts  of  that  Taluable  mbietai  win  be  discovered  upon  a  mocogenenl] 
the  ndneral  wealth  of  Kova  Sootia. 


Recent  explorations  hare  ftilly  Yorified  this  prediction ;  jet  Londondenj,  oh  the 
flank  of  th6  Cobeqnids,  is  the  only  place  in  tbe  province  where  an  Inm  mine  is  woileed.  At 
this  place,  known  as  the  "  Acadian  mlnes,^  blast  funiaoes  were  erected  aboot  17  jean  siMib 
and  the  mairafactnre  of  charcoal  inm  has  continued  ever  since. 

I  will  only  add  in  oondnsion  that  by  fwr  the  largest  proportion  of  the  snrfiioe  of  Novm  Scsiiii 
taken  as  a  whole,  is  yet  an  unezpl<wBd  territory,  juA  that  this  remark  applies  ei^iecially  Is 
the  laree  area  of  metamorphic  rock,  in  the  explored  portions  of  which  gold  and  Iron  are  fimnd 
in  such  abundance  and  under  such  Betvorlnff  circumstftnces.  From  what  has  already  been 
discovered  it  is  only  reasonable  to  believe  Uiat  the  country  abounds  to  an  almoafc  singiilv 
degree  in  mineral  wealth. 

I  have  the  honor  to  be  your  obedient  servant, 

PIEBCE  8.  HAMILTQK. 

J.  W.  Taylor,  Esq.,  Washington. 


SECT  10  X    V. 

Comparative  statement  of  rates  of  duty  on   imports  heticeen  iJie  United  Statti 

and  Victoria,  AvsfraUa. 


Articles. 


Kates  of  duty. 


Uuited  States. 


Beer,  ale,  porter,  &c.,  iu  bottles 

casks 

Bnttor 

Bacou 

Cipirs 

Cotfeo 

Cocoa 

Cbocoluto 

Candles,  adartuntino 

wax 

all  other  kinds 

Cbeese 

Coufectioiiory,  value  above  30  cents 
per  pound. 

Doors 

Fruits,  dried ^ 

prescr\'ed 

Bamf^ 

Lard  

Uaccaroni  and  vermicelli 


35  cents  per  gallon... 
20  c^nts  per  gallon... 

4  cents  per  pound 

2  cent«  per  pound 

^3  per  pound 

f)  cents  per  pound... ^ 
8  cents  per  pound . . . . 
<)  cents  pfcr  pound 

5  cents  per  pimud 

8  cents  per  pound 

2^  cents  per  pound... 

4  cents  per  pound 

50  per  cent 

35  per  cent 

10  per  cent 

30  per  cent 

2  cents  per  pound 

2  cents  ]>er  pound 

30|)er  cent 


Victoria. 


]2cts  perguIIoxL 

Di>. 
2  ct8  per  pound. 

Do.      . 
$1  20  |ii^r  pound. 
4  cts  per  pouud. 

Do. 

Do. 
2  ctA  per  pound 

Do. 

Do. 

Do. 

Do. 

24  cents  each. 
2  cts  per  pound. 

Do. 

Do. 

Do. 

Do. 
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Comparative  statement  of  rates  of  duty  on  imports,  8fc. — Continued. 


Articles. 


Kuts. 


Meats  and  fish,  prepared. 

Soap,  toilet  and  sfaaying 

not  otherwise  provided  for 

Starch 

Sweetmeats 

Wheat 

Rye  and  barley 

Indian  com,  maize,  and  oats 

Hops 

Malt 

Oil,  illominating 

petroleum  or  rock 

crude  coal 

linseed,  flaxseed,  hempseed,  and 
rapeseed. 

neatsfoot,  whale,  &c 

croton 

olive,  salad,  and  castor 

cloves 

cognac 

anise 

almonds 

amber,  crude --. 

rectified 

bay  leaves 

bcrgamot  and  cassia 

caraway,  citronella,  fennel,  lem- 
on, and  orange. 

fruit 

cinnamon 

cubebs '. 

juniper 

thyme 

roses  

valerian 

not  otherwise  proviaed  for 

Opium 

for  smoking 

Rice - 

Salt 

beef  and  pork 

.  ^    mackerel 

salmon :  -  - . 

fish,  all  other  kinds  in  barrels  . . . 

Snuff 

Spirits  and  wines 

Wines  in  bottles 

Cologne  and  other  perfumery 

Sugar 

Molasses,  simp  of  sugar  cane 

Tea 

Tobacco,  manufactured 

unmanufactured 

Vegetables . ., 

Varnish 

Vinegar 

Wood,  manufactured 


Rates  of  duty. 


United  States. 


2  cents  per  pound 

30  percent 

10  cents  per  lb.  and  25  per  cent  . 
I  cent  per  pound  and  30  per  cent 

3  -cents  per  pound  and  20  per  cent 

40  per  ceut.l — 

20  cents  per  bushel ^« . . .. 

15  cents  per  bushel 

10  cents  per  bushel 

5  cents  per  pouud 

20  per  cent , 

40  cents  per  gallon..... 

20  cents  per  gallon.... 

15  cents  per  gallon 

23  cents  per  gallon... .>. 

20  per  cent 

^1  per  pound 

$1  per  gallon 

$2  per  pound : 

$4  per  ounce 

50  cents  per  pound 

^I  50  per  pound 

10  cents  per  pound 

20  cents  per  pound .* 

817  50  per  pouud. 

$1  per  pound 

50  cents  per  pound 

82  per  pound 

82  50  per  pound 

81  per  pound - 

25  cents  per  pound 

30  cents  per  pound 

51  50  per  ounce 

$1  50  per  pound -. 

50  per  cput 

8*i  50  per  pound 

100  per  cent 

2 A  cents  per  pound 

Id  and  24  cents  per  cwt 

J  cent  per  pound 

$2  per  barrel 

83  per  barrel 

$1  50  per  barrel 

50  cents  per  pouud 

20  cents  to  S'J  50  per  gallon 

83  to  80  per  dozen 

83  per  gallon  and  50  per  cent. ... 

3  to  5  cents  per  pound 

2i  cents  per  pound 

25  cents  per  pound 

50  cents  per  pouud 

:i5  cents  per  pound 

10  per  cent 

50  cts  pr  gal.  and  20  and  25  pr  cent. 

10  ceut3  per  gallon 

20  per  cent 


Victoria. 


Not  including  co- 
coa, 2  cts  per  lb. 
2  cts  per  pound. 

Do. 

Do. 

Do. 

Do. 
18  cts  per  cwt 

Do. 

Do. 
4  cts  per  pound. 
]2ctsperbusheJ. 
6  cts  per  gallon. 

Do. 

Do. 

IV. 

• 

Do. 

Do. 

Do. 

Do. 

3>o. 

Do. 

D) 

Dj. 

Do. 

Do. 

Do. 

Do. 

Dq. 

Do. 

Do. 

Do 

Do. 

DOL 

Do 

Do. 
82  40  per  pound. 

Do. 
48  cts  per  cwt. 
84  80  per  ton. 
81  20  per  cwt. 

Do. 

Do. 

Do. 
48  cts  per  pound. 
$2  40  per  gallon. 
72  c^  per  gallon. 

Do. 
72  cts  per  cwt. 

Do. 
G  cts  per  pound. 
48  cts  per  pound. 
24  cts  per  pound. 
2  cts  per  pound. 
48  cts  per  gallon. 
12  cts  per  gallon. 
Window  sashes, 
24  cts  per  pair. 


Oompnnftipe  ttatenu»t 


if  rata  ^  itilg  on  in^porU,,  ^r-ConUaved. 


UnUeil  States. 


Articles  of  goU 

KilTtTBDcl  pUtiQa 

A^liucl  and  Elops  mude  up  wliutly  ai 

Appnn-1,  &c.,  msde  up  whollj  oi  in 

part  of  WDul. 
Appikrul   &.C.,  luude  up  wholly  or  Iii 

piul  of  litiva. 

Boot*  udBhoea 

Brushes • •■ 

-  Building  maleriftiB,  bourda,  plBnks. 

staves,  Bcanlliiigs,  lienn  and  sawed 

tiuiber,  &c. 
CnrpcUug,  value  |1  35  add  under — 
ovsrjl  as 

Oilcloths  * 

Cairisgcs 

CapperUTHro,  brossworo,  and  tinirore 


China  Mid  pon-elitia... 

Eaitheuwure 

Fiimiluio,  housebold.  - 

Tan 

GlaM -' 

GIhsswmc 


Oliie 

Hots,  cspv,  Bud  bonnets 

Hosiery 

Jewelry 

1«B[],  sheet,  pipe,  &c 

l.eallieTwura 

Mnrblo,  tuauafaetures  of- 

white  Kiatutuy,  &c 

Hatches 

SletHl,  mamifsclnrea  of . 

Uilliuery,  not  otherwise  provided  for. 

Idasival  iuBtmineDls 

TapiociL  and  apices' 

Sego 

Fiatod  metal  

t^sijdlnt  nod  hutrau 

THrp*nlLDs 

Jnpamied  ware 

AVuoden  ani^  other  toys 

Waifhes 

Clocks ^ 

^Villuw  kDi]  wo<>dea  waie 

TVooUen  blankcta - 

T^'mllon  bags... '. 

Anchors 

Aulmola  and  birds 

Hooks 

liriBiles  


40  ]ier  cpDt. 

4i'pcrcpni , 

50  iind&i  per  rent .. 


34  cents  pel  lb.  and  40  per  cent 
'J5  and  40  percent 


30  pel  cent.. 
40  per  cent . . 
SO  perG«iit.. 


TO  cents  per  square  yard 

t<0  ctots  per  square  yard 

li5  to  50  \}et  cent 

30  to  40  per  cent 

"&  percent , 

X>  Hud  40  prr  cent 

2^  and  3  cents  perpoiuid..... 

SO  per  c«ut , 

Spot  cent 

3S  per  cant 

10 1«  !W  per  cent 

{  td  60  rents  per  squara  fbot  -. 

33  tu  40  per  cent 

riOperctui 

20  per  cent 


20  cents  pri  lb.  and  30  per  cent. . 

2J  per  cent 

a|  tenls  pet  pound 

3S  to  50  per  cent 

r.O  pet  cent 

(1  per  cubic  foot  and  20  per  cent 

»5  per  cent 

S  per  cent 

3G  per  cent 

30  per  cent 

*J0  per  cent 

1}  cents  per  pound 

30  per  cent 

lU  ceola  per  poond 

SO  per  cent 

"S  percent 


30  per  cent 

40  per  rent 

S.'iper  ceui 

24  cents  per  lb.  and  40  per  cent.  ■ 
2t  cents  per  lb.  and  40  per  cent. . 

3i  cents  per  ponnd 

Eieuipt 
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Comparative  Ualement  of  rate*  of  duty  cm  impor/s,  Sfr. — Continued. 


Articles. 


Bates  of  dutr. 


i 


United  States. 


Victoria. 


Cbain  cables 

Coal,  bitniDixxms 

all  other  kinds .....! 

Coke ! 

Coins  and  bullion ! 

Copper  ore • 

when  imported  for  U.  8.  mint . } 

Cotton,  in  the  piece : 

ratr ' 

Fish,  fresh ! 

FUx ' 

Gnano  and  other  mannies 

Batter's  plush *. ' 

Hemp 

Hides  and  skins 

Iron^  scrap ; 

K^:;::::::::::::::::::::::::' 

rod ' 

hoop ' 

sheet j 

railroad  bars | 

Jute 

Kerosene  shale 

Lead,  ore 

bars 

scrap 

Linen 

Oil,  palm  and  cocoa 

Paper,  printing 

wrapping 

Pitch 

Plants,  medicinal 

ornamental 

for  dying 

Printer's  ink - 

Quicksilver 

K««« 

Besin 

Baltpetre 

8oda,a8h •. 

caustic 

Specimens  natural  historj,  Slc  — 

Steel : 

Stones,  building 

Sulphur,  flour  of 

TaUow 

Tar 

Timber,  logs  

Tin 

"Wire,  steel 

Wool 

Woollen  cloths f — 

Yellow  metal  sheeting  and  zinc — 


S|  cents  per  pound 

fl  25  per  ton 

44^  cents  per  ton - 

%  per  cent 

Exempt 

25  per  cent 

Exempt 

35  per  cent 

3  cents  per  pound 

50  cents  per  cwt 

$15  per  ton 

Exempt 

25  per  cent 

$1U  to  $40  per  cwt 

10  per  cent 

|8  per  ton.... 

$9  per  ton 

1  and  1^  cents  per  pound 

J^  and  li  cents  per  ponnd 

li  and  Jf  cents  per  pound 

1^  to  3  cents  per  pound 

70  cents  per  cwt 

$10  per  ton 

40  cents  per  gallon 

]|  cents  per  ponnd 

2  cents  per  pound 

1^  cents  per  pound 

35  to  40  per  cent 

10  per  cent 

20  per  cent 

30  per  cent 

20  per  cent 

20  per  cent 

30  per  cent 

Exempt 

35  per  cent 

15  per  cent 

Exempt 

20  per  cent 

3  cents  per  pound 

i  cent  per  pound 

1  cent  per  pound 

Exempt 

2i  to  3i  cts  pr  lb.  and  iO  pr  cent.. 

20  per  cent 

$20  per  ton  and  15  per  cent 

1  cent  per  pound 

20  per  cent 

20  per  cent 

15  per  cent 

24  and  3  cts  pr  lb.  and  20  pr  cent 
3  to  10  cts  per  lb.  and  10  per  cent. 
24  cents  per  lb.  and  40  per  cent  . . 
3  cents  per  pound 


Exempt. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
.     Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

•Do. 
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